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Abstract
Background: Pregnancy-related pelvic girdle and/or low back pain is a controversial syndrome because insight
in etiology and prognosis is lacking. The controversy relates to factors eliciting pain and some prognostic factors
such as the interpretation of pain at the symphysis. Recent research about treatment strategies also reflects those
various opinions, in fact suggesting there is professional uncertainty about the optimal approach. Currently,
physiotherapists often prescribe a pain-contingent treatment regime of relative rest and avoiding several day-today activities. Additionally, treatment more often includes an exercise program to guide rectification of the muscle
imbalance and alignment of the pelvic girdle. Effectiveness of those interventions is not proven and the majority
of the studies are methodologically flawed. Investigators draw particular attention to biomedical factors but there
is growing evidence that important prognostic issues such as biopsychosocial factors appear to be even more
important as point of action in a treatment program.
Methods/design: This pragmatic randomized controlled trial is designed to evaluate the effectiveness of a tailormade treatment program with respect to biopsychosocial factors in primary care. The effect of the experimental
intervention and usual care are evaluated as they are applied in primary health care. The trial is embedded in a
cohort study that is designed as a longitudinal, prospective study, which studies prevalence, etiology, severity and
prognosis during pregnancy until one year after delivery. The present paper focuses on choices regarding
recruitment procedures, in-/exclusion criteria and the development of a well-timed intervention.
Discussion: This section briefly discusses the actions taken to minimize bias in the design, the proper timewindow for the experimental intervention and the contrast between the experimental intervention and usual
care.
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Background
Since 1962[1], diagnosis, prognosis and treatment of
pregnancy-related pelvic girdle and/or low back pain have
inflicted debate and have led to considerable differences
of opinions. Many articles appeared mainly in International journals and some etiological mechanisms were
hypothesized. However, the subject remains controversial, mainly because insight in etiology and prognosis is
lacking. Moreover, diagnostic investigation into the exact
definition and classification of pregnancy-related pelvic
girdle and/or low back pain shows various opinions
between leading experts on this topic. The controversy
relates to factors eliciting pain[2] and prognostic factors
such as the interpretation of pain at the symphysis [3,4],
the question whether pelvic girdle pain is a syndrome separate from low back pain [4,5] and the importance of
questions about limitations in activities [6]. Also recent
research about treatment strategies reflects those various
opinions [7], in fact suggesting there is professional uncertainty about the optimal approach. Investigators draw
particular attention to biomedical factors but there is
growing evidence that important prognostic issues such as
biopsychosocial factors appear to be even more important
as basis in a treatment program[8,9]. Although the group
of musculoskeletal disorders holds many different biomedical labels, the process of developing chronic disability has shown surprising similarities with regard to
biopsychosocial factors [10]. For the moment, pregnancyrelated pelvic girdle and/or low back pain is a subjective
experience comprising pain and limitations in activities
for which classification criteria are insufficient in guiding
to a treatment approach (Bastiaenen et al. personal communication). Results of various therapeutic interventions
have been published but excepting one recent study[11],
their effectiveness remain unproven. Furthermore, the
majority of the studies are methodologically flawed [7].
Currently, physicians and physiotherapists usually prescribe a pain contingent treatment regimen of relative
(bed) rest and avoiding several day-to-day activities such
as using the stairs, bending, twisting, lifting and cycling.
Additionally, the usual treatment approach of a physiotherapist more often includes an exercise program to
guide rectification of the muscle imbalance and alignment
of the pelvic girdle [12]. Therapists rely on knowledge of
pain duration and intensity during goal-setting for treatment, for a great deal.
Why publish a study protocol
There are several reasons for publishing a study protocol
before obtaining research data. The main reason is to
reflect on the study design independently of the results.
Considerations and choices concerning methodology and
treatment can be described more detailed. The present
paper focuses on choices about recruitment procedures,
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in-/exclusion criteria and the development of a well-timed
experimental intervention. We also present details about
the enrollment of women with pregnancy-related pelvic
girdle and/or low back pain in the controlled trial.

Methods/design
Study design and research question
The trial is embedded in a cohort study that is designed as
a longitudinal, prospective study, which studies the prevalence, etiology, severity and prognosis of pregnancyrelated pelvic girdle and/or low back pain until one year
after delivery (Figure 1). The present study is designed as
a pragmatic trial aimed to compare the effects of interventions carried out in primary health care.

We performed a randomized controlled trial in primary
care to determine whether a tailor-made program with
respect to biopsychosocial factors (intervention group)
benefits women with pregnancy-related pelvic girdle and/
or low back pain more in terms of effectiveness and costs
than usual care would on a traditional pain contingent
basis (control group).
Recruitment and informed consent
The medical ethics committee of the Maastricht University
Hospital approved the intervention and cohort study. The
study is performed in the Southeast of the Netherlands.
Midwives and gynecologists recruited the women during
early pregnancy (10–14 weeks). Participation of midwives
and gynecologists in the recruitment of eligible pregnant
women is of major importance for the success of the
cohort and intervention study [13]. We have paid a lot of
attention to difficulties in recruitment such as busy consultation hours and not feasible recruitment procedures.
Therefore, we designed a recruitment protocol that is as
simple as possible, not restrictive, and demanding a minimum of time from midwives and gynecologists. Standardized written information about the cohort and
intervention study is available for every potentially eligible woman and to be handed out by the midwife or gynecologist. Several steps are taken to encourage participation
of the midwives and gynecologists. We distributed newsletters about the developments in the cohort and intervention study every three months and visited the practices
and meetings of midwives on a regular basis. Any questions regarding trial questions received prompt feedback.
The flexibility of the trial procedure is also guaranteed by
assessing potential candidates for the trial at home.

Women are included in the cohort if they are at least 18
years old, pregnant and well versed in Dutch language.
Women are given written information explaining the aims
and contents of the cohort and intervention study before
they decide to participate. Concerning the intervention
study they are told that to current knowledge the two
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Figure of
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1 the study
Design of the study

investigating treatment options are considered to be
equally effective. The moment of inclusion for the intervention study lies at about three weeks after delivery. An
individual woman enters the intervention study after signing informed consent for both the cohort and intervention study during early pregnancy and meets the in- and
exclusion criteria of the intervention study three weeks
after delivery. Women are included when having pain in
the pelvic girdle and/or low back with an onset during
pregnancy or just after delivery (cohort data), are
restricted in their normal daily activities because of pelvic
girdle and/or low back pain and if there is a delay in recuperation (not yet in the condition to participate satisfactory in housekeeping and care of children because of the
complaints under investigation). The severity of symptoms must be varying with physical activities and time
during the day. Women diagnosed with a relevant specific
pathology (such as nerve root pathology, rheumatoid disorders, carcinoma, obstetric complications) that affects
pain and activities of daily life are excluded. Exclusion

also occurs in case of family related or psychosocial problems or when a disablement procedure is not yet finished.
Final important aspects for in-/exclusion are the willingness of a woman to participate in the study or having a
clear treatment preference[13]. We only included women
who did not indicate such a preference and who were willing to take the 50% risk of receiving a referral to a participating physiotherapist (and treatment option) or the
freedom of choosing a therapist by themselves (usual
care). Including only women who are naïve (who never
received treatment for their complaints during this pregnancy or earlier pregnancies) will result in an unacceptable reduction in the number of eligible patients. However,
we excluded all the women who already received treatment after their current delivery.
A basic principle for selection of eligible women in this
study is that inclusion criteria must have a meaningful
influence in goal setting for treatment. We therefore
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focused on criteria such as a delay in recuperation and
restrictions in normal daily activities caused by pregnancy-related pelvic girdle and/or low back pain. However, other studies in this field formulated inclusion/
exclusion criteria based on certain diagnostic
classification strategies. Although rationales of these strategies greatly differ, they all attach great importance to the
outcomes of particular (albeit different) diagnostic tests.
In the absence of a clear definition and reference standard
to diagnose pregnancy-related pelvic girdle and/or low
back pain, the outcomes of these procedures not only led
to different selections of women having complaints, the
prognostic and diagnostic importance of these subgroups
also remain unclear (Bastiaenen et al. personal
communication).
Exclusion of differential diagnoses is a major point of concern. For that reason we included a history taking and a
physical examination protocol that focuses on differential
diagnoses at first and then on the formulated inclusion
criteria. The various specific physical examination tests to
diagnose pregnancy-related pelvic girdle pain are left
aside. For a better understanding of the complaints and
tailoring treatment, application of these tests has no supplemental
value
(Bastiaenen
et
al. personal
communication).
An experienced research-physiotherapist visited women at
home, about three weeks after delivery. This visit is called
for on the basis of a short self-administered questionnaire
and/or initiated by midwives. A positive answer from a
participating woman from the cohort and/or her midwife
on the question: "Do you or does this woman need treatment?" took a central position in these questionnaires. In
advance of a possible home visit, a short history taking by
telephone took place about two weeks after delivery. History taking focuses on exclusion criteria such as: willing to
participate in this part of the study, a diagnosis with relevant specific pathology, limitations in daily life caused by
pregnancy-related pelvic girdle and/or low back pain and
a delay in recuperation. During a home visit, a standardized history is taken and physical examination to exclude
specific pathology is performed. Self-administered questionnaires are used to question the women about pain,
limitations in activities, restrictions in participation, painrelated fear, pain catastrophizing, positive and negative
affectivity, depression, expectancy of treatment result and
quality of life. The questionnaires contain clear instructions for completion with no help or support from others.
If a woman meets the selection criteria, she is informed
about the aim and method of the intervention study and
if she is willing to participate, the informed consent procedure is completed. The research-physiotherapist collecting the baseline data is trained in performing the
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measurements in a standardized way and is unaware of
the women's treatment assignments.
Randomization and blinding
Randomization takes place after collecting the baseline
data. In this study we used a block randomization (size of
four). An independent research assistant (unaware of the
baseline data) carried out the randomization procedure
according to a random computer-generated list. When a
woman is allocated to the intervention group, the participating physiotherapist in the environment of the woman
is contacted and we ensured that treatment could start as
soon as possible (within one week). Treatment is covered
for all participants in the intervention group on a
research-physician's referral. Women, allocated to the
usual care group, are free to choose usual treatment by a
(not participating) physiotherapist. Information about a
possible guidance by a general practitioner and feasible
treatments received after randomization is collected by
means of questionnaires in the follow-up period.

Women are blinded to a certain extent to the allocated
treatment because they are kept naïve of the exact content
of both treatment options. Participating physiotherapists
are not blinded to the treatment option but not involved
in the baseline and effect measurements. Researchers dealing with the baseline and outcome data are unaware of the
treatment assignments.
History and physical examination
During a home visit a standardized history is taken [8]
and physical examination is performed. History taking
focuses on on-going pain, its location, intensity and
modalities, variation of symptoms with physical activities, radiation into the legs, back pain versus leg pain, neurological signs, deformity, obstetric complications, a case
history of low back and pelvic girdle pain prior to this
pregnancy and other differential diagnoses. The format of
the answers is presented as a dichotomous "yes or no".
Demographic characteristics and data about education,
work, income, use of alcohol, smoking, medication, the
onset of pain and functional status during pregnancy have
already been gathered as part of the cohort study at 14 and
30 weeks gestation period and two weeks after delivery.

After history taking a short standardized clinical examination program is performed, which includes tests of nerve
root radiation (exclusion)[8]. The research-physiotherapist fills out the Pain Behavior Scale, a standardized observation scale for quantifying pain behavior [14,15], after
clinical examination.
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Interventions
Usual care
Prior to the trial, detailed information is gathered about
the contents of traditional treatment options. Part of the
information is collected by means of group discussions
with experienced physiotherapists and occupational therapists and interviews on an individual basis with affected
women out of the cohort. An independent rehabilitation
specialist, specialized in pain treatment chaired the
meetings with the therapists. Some subjects for discussion
were: differences in clinical spectrum seen by the therapists, contents of treatment programs during pregnancy
and after delivery, common knowledge by the therapists
about etiology, prognosis and prevalence of the syndrome, the optimal time-window for treatment in the
course of complaints and the therapist-patient relationship. Items that provided important topics of conversation between the therapists were: the moment of taking
up and finishing off treatment, the contents of education
and advice given to the patient and the (lack of) compliance. The most striking characteristics of a traditional
treatment were the character of the therapist-patient relation and the way of goal setting, focusing on disease management [16]. There was an explicit professional input
and an accent on biomedical factors. A pain contingent
regimen of avoiding and limiting several day-to-day activities was important. Compliance and adherence based on
these goals played an important part. Therapists were
often highly concerned about their patient's pain
themselves.

However, interviews with affected women made clear that
most of the women were irritated about this regimen in an
increasing degree after starting the treatment sessions. The
regimen was too strict and on a number of points not
geared to the wishes and concerns of the women. These
aspects caused a lack of compliance and an unremitting
hesitation about a good prognosis and in particular about
reassuming certain day-to-day activities after delivery.
Therapists did not realize the nature of this problem
although they did mention problems with compliance.
Some women were not able to get a grip on their condition and left management of their pain and activities of
daily life to the therapist. A larger part of the women was
more or less uncertain about picking up their full range of
activities again after delivery. Their beliefs and concerns
about origin and prognosis of their complaints clearly
bore the stamp of the introduced biomedical label. The
relatively favorable prognosis after delivery was largely
unknown to the women as well as to the physiotherapists.
Experimental therapy
Women, allocated to the intervention group, are referred
to a participating physiotherapist in their own neighborhood. These physiotherapists received an educational
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course about the treatment protocol prior and during the
study. All physiotherapists were already experienced and
specialized in treating women with pregnancy-related pelvic girdle pain prior to the study. The contents of the
experimental therapy are based on the latest literature,
results of interviews with affected women (participating in
the cohort study) and group discussions with experienced
physical and occupational therapists.
A search procedure in literature resulted in various therapeutic interventions. However, effectiveness of those
interventions remain unproven. An important common
goal of these treatments is restoration of optimal biomechanics, although this is not based on established theoretical principles [7]. The search did not provide enough
possibilities to design a treatment protocol. However, as
mentioned above, results of interviews and group conversations showed interesting contradictions.
During development of the experimental intervention we
focused on the following contradictions: patient-therapist
relationship, education, and hesitation or avoiding of
activities. Theoretical concepts of self-management
[16,17] and fear-avoidance [18] were integrated in the
treatment protocol. A treatment program that demands a
much more active involvement of a participating woman
was designed. Interventions with a self-management
approach are considered to be able to build a bridge
between patients' needs and caregivers' services to meet
those needs. Self-management refers to the individual's
ability to manage the symptoms, treatment, physical and
psychosocial consequences and life style changes inherent
to living with a chronic condition [17]. Self-management
approaches are either group-based or individualized. We
performed an individualized approach of 7–9 sessions of
30 minutes once a week. Standardized information is presented through a treatment protocol for the therapists and
booklets for the patients [16,19]. Topics included back
and pelvis anatomy, "red flags" indicating a serious medical condition, factors contributing to fluctuations in pain,
appropriate pacing of exercises [12] and activity, handling
pain flare-ups, cognitive restructuring, some graded exposure techniques [18,20,21], communication and social
persuasion. Therapists had to employ problem-solving
techniques that engaged women in identifying day-to-day
problems or limitations related to pelvic girdle and/or low
back pain, setting personal goals, brainstorming options
for achieving these goals and developing personal action
plans. In subsequent sessions, women reviewed their
action plans and their progress towards goals and engaged
in problem-solving skills around difficulties that arose in
trying to implement their plans. Information about two
opposing behavioral responses of pain-related fear
(avoidance and confrontation) is given, and a hierarchy of
individual fear-eliciting movements and activities is
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Table 1: Timing of measures

Baseline (about 3 weeks
after delivery)
History taking
Physical Examination:
PBS
GPE
MC
MPQ(VAS)
RDQ
QBPDS
TSK
PCS
BDI
NEM
PEM
Expectancy treatment
result:
SF-36
EuroQol
IPA
Cost-diary
Satisfaction treatment :
Recurrence
Co-interventions
Compliance
Subsequent pregnancy :

12 weeks after
randomization

6 months (after delivery)

1 year (after delivery)

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X

X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

PBS = Pain Behavior Scale GPE = Global erceived Effect MC = Main Complaint MPQ = McGill Pain Questionnaire RDQ = Roland Disability
Questionnaire QBPDS = Quebec Back Pain Questionnaire TSK = Tampa Scale For Kinesiophobia PCS = Pain Catastrophizing Scale BDI = Beck
Depression Inventory NEM = Negative Emotionality Scale PEM = Positive Emotionality Scale SF-36 = Short-Form-36 IPA = Impact on Participation
and Autonomy

made. Therapists encouraged women in making action
plans for specific activities that were avoided.
Complaint-related problem solving is a key skill. The role
of the therapist is to encourage women to identify possible causes of a problem, find a number of potential solutions, select one, then try it and finally evaluate the results
and possibly adjust the solution. The second important
key skill is action planning or goal setting. Often a plan
must have been generally unacceptable (such as "go skiing") for a therapist in the usual care. Nevertheless, the
protocol of the experimental intervention embraced the
point of view that a woman is her own best judge of what
is possible. Another major point of action planning is that
a woman could not only receive but also give feedback on
her own accomplishments. Endorsement by the therapist
is very important for a woman to accept her new role. This
way of collaborating with a therapist on short-term action
planning enabled women to master new skills and to
make changes that are realistic and feasible for them.

complaints during pregnancy and after delivery including
pain flare-ups in the year after delivery, factors contributing to fluctuations in pain, evidence-based knowledge
about etiology and the concept about pain-related fear are
essential. Symptoms are explained as having many but
not alarming causes, which offers the possibility to choose
different actions by the concerning woman. Finally, therapists have a task in practicing social persuasion. A
woman is more likely to change her behavior and have
confidence in doing so if she perceives those around her,
including the therapist to be supportive.
A relationship in which the physiotherapist and the
woman make health care decisions together is the basic
assumption of the intervention. Generally, a time contingent policy is followed in which women set the pace by
means of action plans. The expertise of the physiotherapists of the condition in general and of the women about
their own specific condition and lives are equally important [22].

Therapists also have a role in assisting women in understanding their symptoms. Knowledge of the course of the
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Outcome measurements
Outcome measures (Table 1) chosen to explore the success of any intervention need to match the desired aims of
that intervention. It is a process in which a standardized
attempt is made to observe an often complex clinical picture. Primary domain for improvement of the treatment
under investigation is limitations in activities. Other
important domains are the severity of the main complaints, the woman's global feeling of recovery, pain and
participation.

The Beck Depression Inventory (BDI) [38] measures
depressive symptoms [39]. Analyses of the BDI in this
study did not include items concerning weight loss, sleeping disturbance and work inhibition [40]

Limitations in activities are measured with the Dutch
translation of the Roland Disability Questionnaire (RDQ)
[23] and the Quebec Back Pain Disability Scale (QBPDS)
[24,25]. We added the phrase "because of my back and/or
pelvic pain" in both questionnaires.

Health status is evaluated by the Short-Form 36 (SF36)[42,43] and the EuroQol [44]. We used the subscale
"general health".

Subjective measurements like global feeling of recovery
(global perceived effect, GPE) and severity of the main
complaints (MC) reflecting a patient-specific approach
are also selected. Global Perceived Effect (GPE) is measured by self-assessment on a 7-point scale (1 = completely
recovered, 7 = worse than ever). The main complaints
(MC) are selected by the woman in a standardized
approach by selecting three activities, which are an essential and frequently performed part of her everyday life.
However, the performance is difficult or impossible
because of low back and/or pelvic girdle complaints at the
moment of baseline measurement. Severity of a main
complaint is rated on a visual analog scale (VAS). [26,27].
Pain is measured with two VAS-scales of the McGill Pain
Questionnaire (MPQ-DLV) [28,29] to record the intensity
of pain the last week and day.
The impact on participation and autonomy (IPA) is used
to measure person-perceived restriction in participation
and autonomy [30,31]. The used subscales are autonomy
in self-care, mobility and leisure, social relationships and
family role.
Other important prognostic factors that can influence
treatment results are fear of movement, pain catastrophizing, depression, negative and positive affect, expectancy of
treatment result and pain behavior.
Fear of movement is measured by the Dutch translation of
the Tampa Scale for Kinesiophobia(TSK)[32,33]. We used
the TSK and the both subscales "fear avoidance" and
"harm"[34,35]
Pain catastrophizing is measured by the Pain Catastrophizing Scale (PCS)[36,37].

To measure the experience of negative affect we used the
14-item Negative Emotionality Scale (NEM) [41]. To
measure positive affect we used the 11-item Positive Emotionality Scale (PEM) [41]. Both are subscales of the Multidimensional Personality Questionnaire.

A cost-diary [45] is used to obtain data on physical activities, health care utilization, and days of sick leave. Women
are instructed to record costs on a weekly basis until one
year after delivery.
Expectancy of therapy result [46] is measured by means of
a 100 mm visual analog scale (VAS). The woman is asked
to what extent she believes that a treatment is beneficial to
her.
The Pain Behavior Scale (PBS)[14,15] is an observation
scale tapping 8 pain behaviors that the physiotherapist
completes after physical examination. These are verbal
complaints, vocal complaints, facial grimaces, standing
posture, mobility, body language, use of visible supportive equipment and stationary movement.
Follow-up
Women are asked to complete follow-up questionnaires
at 12 weeks after randomization, 6 months after delivery
and one year after delivery. Women who did not return
their follow-up questionnaires were contacted by mail or
phone and were asked to continue participation.
Compliance, other interventions and confounding
The follow-up questionnaires ask all women how many
treatment sessions they have followed in the previous
period of time. Furthermore, information on contents,
satisfaction and the aspects of the (experimental) treatment which benefited them most, is gathered. Co-interventions, medication, aids, additional medical
consumption, recurrence of complaints, return to gainful
employment and a possible subsequent pregnancy are
also registered.

Physiotherapists who treat the participants of the intervention group also answered questions about the number
and contents of the treatment sessions after conducting
the last meeting.
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Statistical analyses
Statistical analyses are carried out according to the "intention-to-treat" approach. The baseline status of the study
groups is compared with respect to the distribution of all
independent prognostic variables and the baseline values
of the outcome variables. For the outcome measures
recorded at baseline and at follow-up, we computed the
difference between the baseline and the follow-up score
for each woman. Differences between groups and 95%CI
are calculated for each outcome measure according to the
intention to treat approach. Primary analysis is done by
means of analysis of an independent t-test (for continuous outcome variables) and chi-square test (for categorical outcome variables). In order to adjust for possible
baseline differences a multiple linear regression analysis
for continuous outcome measures is performed with the
change scores as dependent variable, treatment option as
independent variable and base line scores of the prognostic variables as co-variables. Missing data at the baselinemeasurement are substituted by the "mean of series"
imputation method. Longitudinal missing data are substituted with the "last value carried forward method". In all
comparisons between the two treatment options a twotailed p-value of 0.05 is considered to indicate statistical
significance. Prognostic status at baseline for women with
and without missing values for the outcome variables is
compared for both groups. Analyses are done by using
SPSS statistical software, version 12.0 (SPSS, Inc., Chicago, Illinois). Short term and long term effect analyses
are performed separately.
Economic analyses
A cost-effectiveness analysis compares the costs and
health effects of the experimental intervention to assess
whether it is beneficial from an economic perspective. The
costs of the intervention are calculated separately for the
intervention group. For the whole study group all relevant
health care costs, production loss and patient and family
costs are measured by means of a cost-diary [45] and follow-up questionnaires collected 6 months and one year
after delivery. Both direct health care costs (such as physician visits, the number of treatment sessions and medication), direct non-health care costs (such as transport to
therapist) and indirect costs associated to the complaints
(like sick leave, professional as well as voluntary aid and
extra baby sitter) are registered until one year after delivery. Quality of life is measured using the EuroQol. [44].
For the validation of the healthcare costs, patient and family costs, an update of the Dutch manual for costing in
economic evaluations is used. The primary outcome
measure for the cost-effectiveness analysis is the difference
in limitations in activities (RDQ)[23].
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Details about enrollment in the study
During the study, 397 of the 7526 women (5%) signed
only for the cohort study (n = 7526) and were therefore
beforehand excluded for taking part in the intervention
study. Throughout pregnancy, 73% of all women in the
cohort reported pain in the lumbar/pelvic region leveling
off to 35.9% three weeks after delivery (Figure 2). The
"three weeks after delivery" prevalence rate of "wanted to
be referred for treatment" was 4.8% at that moment and
remained remarkably stable in the year after delivery.

Since November 2000 (Figure 3), 682 women reported
that they need treatment during pregnancy (9% of the
total cohort). 384 times midwives indicated that a woman
need treatment at the time of 10 days after delivery (5% of
the total cohort). On 197 occasions, both the woman and
her midwife responded positive. The outcomes resulted in
869 possible eligible participants (11.5% of the total
cohort). However, these data resulted in only 147 home
visits, 99 visits indicated by a midwife (67 times in combination with the woman concerned) and 115 indicated
by the woman (Figure 3). On basis of history taking by telephone, 722 women were excluded from participation.
Ten women did not give informed consent for the intervention study, 3 women moved outside the area intervention was provided, 13 women were excluded because of
specific pathology, 49 women did not want to be randomized (clear treatment preference deviating from the
study protocol) and 12 women did not feel like participation on second thought. The majority, 635 women, were
excluded because of a quick recovery.
After the home visits, 21 women were excluded. Indicated
by a midwife; one because of family reasons, one because
of specific pathology and two women because of quick
recovery. Indicated by themselves, 17 women were
excluded. Two women because of family and social problems, one woman because of specific pathology, one
because of a clear treatment preference and 13 women
because of quick recovery.
Eventually, 126 women were included in the intervention
study. 93 times indicated by midwives, 56 times indicated
both by the woman and her midwife and 89 times by
themselves. Finally, only 24.2% of the women indicated
by a midwife were included and 13% indicated by themselves. Indicated by both the woman and her midwife,
28.4% was included.

Discussion
This study is designed to evaluate the effectiveness of a tailor-made program with respect to biopsychosocial factors.
A pragmatic design provides the opportunity to evaluate
the value of the experimental intervention without depriving participating patients of the best current treatment

Page 8 of 12
(page number not for citation purposes)

BMC Public Health 2004, 4:67

http://www.biomedcentral.com/1471-2458/4/67

Cohort
N=7526

73 % pain

35.9% pain

Delivery

29.4%
(6 mnds after delivery)
34.4% (one year)
9%

4.8%

Wanted to be treated
After delivery

Wanted to be treated

Pregnancy

From 3 weeks until 1 year after delivery

Figure 2 of pelvic girdle and/or low back pain during pregnancy and after delivery
Prevalence
Prevalence of pelvic girdle and/or low back pain during pregnancy and after delivery

option. Including only women who would take the 50%
risk of depriving any treatment at all for their complaints
during the first 12 weeks after delivery was not a realistic
option. The effects of the experimental intervention and
usual care are evaluated as they are applied in primary
health care. It is not feasible to blind a woman to the
applied treatment option, which increases the risk of
information bias. We have tried to minimize this type of
bias by assessing treatment preference before
randomization and excluding women with a clear treatment preference. Details about the enrollment of the trial
underscored this necessity (n = 50 excluded because of a
clear treatment preference). The research-physiotherapist
dealing with the baseline measurement was therefore unaware of treatment allocation.
Details about the enrollment out of the cohort into the
trial also show that the start of the experimental intervention is well timed. Most women have complaints during

pregnancy. However, a considerable drop in the number
of women having persistent complaints in the first weeks
after delivery is observed. Then again, numbers of women
having one or more episodes of pain complaints
remained stable in the year after delivery. We have seen
similar trends of proportions of women with a request for
treatment for their complaints during pregnancy (9%),
just after delivery (4.8%) and in the year following
delivery.
The aim of the experimental intervention is to increase the
level of activities. Therefore the primary outcome measure
is limitations in activities. The contrast between both
interventions is an important issue in this study. Major
features that underscore the contrast are the character of
the patient-therapist relationship, pain-contingent versus
time-contingent treatment, compliance to a regime of
avoiding and limiting activities versus action planning
and personal goal setting by the women themselves.
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During pregnancy until 10 days after delivery:
869 women with a request for treatment (11.5% cohort)

N=197
10 days after delivery
Indication by women:
N= 682

Indication by midwives:
N= 384

History taking by telephone (within 2 weeks)
Specific pathology
N=13
Various reasons
N=74

Quick recovery
N= 635

Exclusion

Home visits
(3 weeks after delivery)
N=147
Indication by midwives:
N= 99

Indication by women:
N=115
N=67

Specific pathology
N=2
Various reasons
N=4

Indication by midwives:
N=93

Exclusion

Inclusion
N=126

Quick recovery
N=15

Indication by women:
N= 89

3 weeks after delivery

N =56

Figure 3 in the intervention study
Enrollment
Enrollment in the intervention study

Among therapists, the approach of the experimental intervention is not widespread at all. The participating therapists are explicitly asked to not give any information
about the contents of the experimental treatment to therapists who do not participate in the experimental intervention. It is necessary to interest physiotherapists in the
trial for an efficient performing of the experimental treatment option, which can be achieved by a relevant research
question and in practice applicable results.

Authors' contributions
CHGB: first author, is involved in the design, data collection, statistical analyses, and the development of the
experimental intervention.
RAdB: participated in the design, coordination, statistical
analyses, have made substantial contributions to the
development of the experimental intervention, is
involved in revising the article for important intellectual
content.

Competing interests
The author(s) declare that they have no competing
interests

PMJCW: participated in the design, has made substantial
contribution to the development of the experimental
intervention and is involved in revising the article for
important intellectual content

Page 10 of 12
(page number not for citation purposes)

BMC Public Health 2004, 4:67

JWSV: has made substantial contributions to the development of the experimental intervention and is involved in
revising the article for important intellectual content
JMB: participated in the design and statistical analyses, is
involved in revising the article for important intellectual
content

http://www.biomedcentral.com/1471-2458/4/67

8.
9.

10.
11.

ABAK: participated in the design and collecting of the data
AH: participated in the design, recruitment and collecting
of the data

12.
13.

PvdB and GGME; participated in the design, have made
substantial contributions to conception, design and
experimental intervention and revising the article critically for important intellectual content.

14.
15.

All authors read and approved the final manuscript.

Acknowledgments
The funding for this study was provided by the Dutch Board of health insurance companies (Cvz)as a part of a research project titled " Peripartum pelvic pain during pregnancy and after delivery". We would like to express our
gratitude to all the participating women, thank Foekje Stelma as the
research-physician of this project and Conny de Zwart for the logistic
assistance (including randomization).
We also like to thank Gerda Kraag for performing and analyzing the interviews, Jeroen de Jong and Peter Heuts for their contribution to the training
of the therapists in the experimental intervention group and Peter Heuts
also for chairing the group meetings. Also very important for the project
were the participating policlinics gynecology and midwives. Leonie van
Gemert and Jacqueline Heesters, both occupational therapists from Blixembosch rehabilitation center Eindhoven provided important information
and advices for the booklets, especially the ergonomic hints for young
mothers. Finally, we thank the entire group of therapists for their enthusiastic participation during the project.

16.
17.
18.
19.

20.

21.

22.
23.

References
1.
2.

3.
4.
5.
6.

7.

Walde J: Obstetrical and gynaecological back and pelvic pains,
especially those contracted during pregnancy. Acta Obstet
Gynecol Scand 1962, 41:11-53.
Damen L, Buyruk HM, Guler Uysal F, Lotgering FK, Snijders CJ, Stam
HJ: Pelvic pain during pregnancy is associated with asymmetric laxity of the sacroiliac joints. Acta Obstet Gynecol Scand 2001,
80:1019-1024.
Albert H, Godskesen M, Westergaard J: Prognosis in four syndromes of pregnancy-related pelvic pain. Acta Obstet Gynecol
Scand 2001, 80:505-510.
Ostgaard HC, Zetherström G, Roos Hansson E: The posterior pelvic pain provocation test in pregnant women. Eur Spine J 1994,
3:258-260.
Mens JM, Vleeming A, Snijders CJ, Koes BW, Stam HJ: Reliability
and validity of the active straight leg raise test in posterior
pelvic pain since pregnancy. Spine 2001, 26:1167-1171.
Hansen A, Jensen D, Wormslev M, Minck H, Johansen S, Larsen E,
Wilken-Jensen C, Davidsen M, Hansen T: Symptom-giving pelvic
girdle relaxation in pregnancy II:Symptoms and clinical
signs. Acta obstetricia et gynecologica scandinavica 1999, 78:111-115.
Stuge B, Hilde G, Vollestad N: Physical therapy for pregnancyrelated low back and pelvic pain: a systematic review. Acta
Obstet Gynecol Scand 2003, 82:983-990.

24.
25.
26.
27.

28.

29.
30.

Waddell G: Diagnostic triage. In The Back Pain Revolution Volume
Chapter 2. Edinburgh, London, New York, Philadelphia, Sysney,
Toronto, Churchill Livingstone; 1998:9-26.
Linton SJ, Boersma K: Early identification of patients at risk of
developing a persistent back problem: the predictive validity
of the Orebro Musculoskeletal Pain Questionnaire. Clin J Pain
2003, 19:80-86.
Bongers PM, de Winter CR, Kompier MA, Hildebrandt VH: Psychosocial factors at work and musculoskeletal disease. Scand J
Work Environ Health 1993, 19:297-312.
Stuge B, Laerum E, Kirkesola G, Vollestad N: The efficacy of a
treatment program focusing on specific stabilizing exercises
for pelvic girdle pain after pregnancy: a randomized controlled trial. Spine 2004, 29:351-359.
Hides JA, Jull GA, Richardson CA: Long-term effects of specific
stabilizing exercises for first-episode low back pain. Spine
2001, 26:E243-8.
van der Windt DA, Koes BW, van Aarst M, Heemskerk MA, Bouter
LM: Practical aspects of conducting a pragmatic randomised
trial in primary care: patient recruitment and outcome
assessment. Br J Gen Pract 2000, 50:371-374.
Richards JS, Nepomuceno C, Riles M, Suer Z: Assessing pain
behavior: the UAB Pain Behavior Scale. Pain 1982, 14:393-398.
Vlaeyen JWS, pernot DFM, Kole-Snijders AMJ, Schuerman JA, Eek H,
Groenman NH: betrouwbaarheid en validiteit van een Nederlandse versie van de Pain Behavior Scale (PBS). Nederlands
Tijdschrift voor de Psychologie 1990, 45:184-189.
Lorig K: Partnerships between expert patients and physicians.
Lancet 2002, 359:814-815.
Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J: Self-management approaches for people with chronic conditions: a
review. Patient Educ Couns 2002, 48:177-187.
Vlaeyen JWS, Linton SJ: Fear-avoidance and its consequences in
chronic musculoskeletal pain: a state of the art. Pain 2000,
85:317-332.
Moore JE, Von Korff M, Cherkin D, Saunders K, Lorig K: A randomized trial of a cognitive-behavioral program for enhancing back pain self care in a primary care setting. Pain 2000,
88:145-153.
Vlaeyen JW, Seelen HA, Peters M, de Jong P, Aretz E, Beisiegel E,
Weber WE: Fear of movement/(re)injury and muscular reactivity in chronic low back pain patients: an experimental
investigation. Pain 1999, 82:297-304.
Vlaeyen JW, de Jong J, Geilen M, Heuts PH, van Breukelen G: Graded
exposure in vivo in the treatment of pain-related fear: a replicated single-case experimental design in four patients with
chronic low back pain. Behav Res Ther 2001, 39:151-166.
Bodenheimer T, Lorig K, Holman H, Grumbach K: Patient selfmanagement of chronic disease in primary care. JAMA 2002,
288:2469-2475.
Roland M, Morris R: A study of the natural history of back pain.
Part I: development of a reliable and sensitive measure of
disability in low-back pain. Spine 1983, 8:141-144.
Kopec JA, Esdaile JM, Abrahamowicz M, Abenhaim L, Wood Dauphinee S, Lamping DL, Williams JI: The Quebec Back Pain Disability Scale. Measurement properties. Spine 1995, 20:341-352.
Schoppink LE, van Tulder MW, Koes BW, Beurskens SA, de Bie RA:
Reliability and validity of the Dutch adaptation of the Quebec Back Pain Disability Scale. Phys Ther 1996, 76:268-275.
Guyatt GH, Kirshner B, Jaeschke R: Measuring health status:
what are the necessary measurement properties? J Clin
Epidemiol 1992, 45:1341-1345.
Beurskens AJ, de Vet HC, Koke AJ, Lindeman E, van der Heijden GJ,
Regtop W, Knipschild PG: A patient-specific approach for measuring functional status in low back pain. J Manipulative Physiol
Ther 1999, 22:144-148.
van der Kloot WA, Oostendorp RA, van der Meij J, van den Heuvel J:
De Nederlandse versie van 'McGill pain questionnaire': een
betrouwbare pijnvragenlijst. Ned Tijdschr Geneeskd 1995,
139:669-673.
Melzack R: The McGill Pain Questionnaire: major properties
and scoring methods. Pain 1975, 1:277-299.
Cardol M, de Haan RJ, van den Bos GA, de Jong BA, de Groot IJ: The
development of a handicap assessment questionnaire: the
Impact on Participation and Autonomy (IPA). Clin Rehabil
1999, 13:411-419.

Page 11 of 12
(page number not for citation purposes)

BMC Public Health 2004, 4:67

31.
32.
33.
34.
35.

36.
37.

38.
39.
40.
41.
42.
43.
44.
45.

46.

http://www.biomedcentral.com/1471-2458/4/67

Cardol M, de Haan RJ, de Jong BA, van den Bos GAM, de Groot IJM:
Psychometric properties of the impact on participation and
autonomy questionnaire. Arch Phys Med Rehabil 2001, 82:210-216.
Ruesink RW, Vlaeyen JWS, Pons C, Heuts PHTG: Bewegingsvrees
bij aspecifieke chronische lage rugpijn. Nederlands Tijdschrift voor
geneeskunde 1996, 140:2067.
Kori SH, Miller RP, Todd DD: Kinisophobia: a new view of
chronic pain behavior. Pain management 1990:35-43.
Swinkels Meewisse IE, Roelofs J, Verbeek AL, Oostendorp RA,
Vlaeyen JW: Fear of movement/(re)injury, disability and participation in acute low back pain. Pain 2003, 105:371-379.
Goubert L, Crombez G, Van Damme S, Vlaeyen JW, Bijttebier P, Roelofs J: Confirmatory factor analysis of the Tampa Scale for
Kinesiophobia: invariant two-factor model across low back
pain patients and fibromyalgia patients. Clin J Pain 2004,
20:103-110.
Sullivan MJL, Bishop SR, Pivik J: The pain catastrophizing scale:
development and validation. Psychological Assessment 1995,
7:524-532.
Damme S, Crombez G, Bijttebier P, Goubert L, Houdenhove B: A
confirmatory factor analysis of the Pain Catastrophizing
Scale: invariant factor structure across clinical and non-clinical populations. Pain 2002, 96:319-324.
Beck AT, Ward CH, Medndelson M, Mock J, Erbaugh J: An inventory for measuring depression. Archives of general psychiatry 1960,
4:561-571.
Beck AT, Steer RA, Garbin MG: Psychometric properties of the
beck depression inventory: twenty-five years of evaluation.
Clinical psychology Review 1988, 8:77-100.
Wesley AL, Gatchel RJ, Garofalo JP, Polatin PB: Toward more
accurate use of the Beck Depression Inventory with chronic
back pain patients. Clin J Pain 1999, 15:117-121.
Watson DCLACG: Positive an Negative Affectivity and Their
Relation to Anxiety and Depressive Disorders. Journal of Abnormal Psychology 1988, 97:346-353.
Ware J, Kosinski M, Keller S: SF-36 physical and mental summary scales: A user's manual. The Health Institute, New England
Medical 1994.
Ware J, Snow K, Kosinski M: SF-36 Health Survey: manual and
interpretation guide. The Health Institute, New England Medical
1993.
Dolan P: Modeling valuations for EuroQol health states. Med
Care 1997, 35:1095-1108.
Goossens ME, Rutten van Molken MP, Vlaeyen JW, van der Linden
SM: The cost diary: a method to measure direct and indirect
costs in cost-effectiveness research. J Clin Epidemiol 2000,
53:688-695.
Vlaeyen JW, Teeken Gruben NJ, Goossens ME, Rutten van Molken
MP, Pelt RA, van Eek H, Heuts PH: Cognitive-educational treatment of fibromyalgia: a randomized clinical trial. I. Clinical
effects. J Rheumatol 1996, 23:1237-1245.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/4/67/prepub
Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 12 of 12
(page number not for citation purposes)

