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The inter-rater reliability of a standardised classification system for 
pregnancy-related lumbopelvic pain 
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INTRODUCTION 
 

Lumbopelvic pain is a complication of pregnancy for half of all women (Wu et al. 

2004). Severe, persistent pain is reported in 8% of women 2 years after delivery 

(Albert et al. 2001). Thus pregnancy represents a specific risk for lumbopelvic pain as 

well as long-standing lumbopelvic pain after delivery.  

 

One subgroup of lumbopelvic pain that is often related to pregnancy is pelvic girdle 

pain (PGP). PGP is reported by 20% of women and is experienced between the 

posterior iliac crest and the gluteal fold, predominantly at the level of the sacroiliac 

joints and potentially radiating to the posterior thigh (Vleeming et al. 2008). Pain can 

also be experienced in conjunction with, or exclusively in, the symphysis. Lumbar 

pain originates in the lumbar spine region and may present with pain radiating down 

in the leg (Ostgaard et al. 1996). Due to the different clinical presentations and 

impact among lumbopelvic pain subgroups (Ostgaard et al. 1994b; Sturesson et al. 

1997; Gutke et al. 2006) and subsequent variations in the specific management of 

each syndrome, it is important to differentiate PGP and lumbar pain in relation to 

pregnancy.  

 

In general, the first step is a diagnostic triage that differentiates between serious 

pathology, nerve root problems, and non-specific lumbopelvic pain (van Tulder et al. 

2006). The majority of patients fall into the category of non-specific lumbopelvic pain. 

Further classification is needed (Bouter et al. 1998; Fritz et al. 2003; Kent and 

Keating 2004) in order to develop and choose specific treatment strategies. 
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Several classification systems relevant to physiotherapists have been identified for 

lumbopelvic pain patients (Delitto et al. 1995; McKenzie and May 2003; Petersen et 

al. 2004; Fritz et al. 2006; O'Sullivan and Beales 2007) The advantage of 

classification by the Mechanical and Diagnostic Therapy (MDT) concept (McKenzie 

and May 2003) is that pelvic pain provocation tests have been evaluated within the 

MDT protocol and have a reported sensitivity of 0.91 and specificity of 0.83 in the 

detection of sacroiliac joint syndrome (Laslett et al. 2003). Additionally, with the 

classification system, the origin of pain was identified in 67% of the general 

lumbopelvic pain population (Laslett et al. 2005b). Since pregnancy is a specific 

condition, with hormonal and biomechanical changes, the classification system needs 

to be tested on pregnant women. 

 

According to current guidelines (Vleeming et al. 2008), classification of PGP requires 

the exclusion of lumbar causes. Several tests have been described for examining the 

lumbar spine in pregnancy (Ostgaard et al. 1994b; Kristiansson and Svardsudd 1996; 

Sturesson et al. 1997), but the test reaction, in terms of pain or stiffness, is not 

specific enough to exclude intervertebral disc pathology, which is probably the most 

common structural source of non-specific lumbopelvic pain (Bogduk 1995). There is 

no difference in the prevalence of disc abnormalities between pregnant and 

nonpregnant populations (Weinreb et al. 1989). Many researchers rely on pain 

provocation tests for identifying PGP, though it has been suggested that the risk of a 

false positive is higher when no identification of discogenic pain is performed (Laslett 

et al. 2003). Furthermore, the previously used assessments in non-specific 

pregnancy-related lumbopelvic pain have not been tested for reliability (Ostgaard et 

al. 1996; Stuge et al. 2004; Nilsson-Wikmar et al. 2005) only the separate tests 
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(Ostgaard et al. 1994a; Albert et al. 2000). Reliability of the assessment as a whole is 

an important aspect of a valid classification system. 

The aim of this study was to evaluate the reliability of a standardised classification 

system for lumbopelvic pain in pregnancy among examiners. 

 

MATERIAL AND METHODS 

Study group 

Swedish-speaking women registered at one antenatal care clinic housed in a 

demographically diverse borough of 12.400 people were approached for 

participation. All pregnant women with an expected normal pregnancy, as determined 

by midwives, and lumbopelvic pain localised below the costal margin and above the 

inferior gluteal folds, with or without leg pain (van Tulder et al. 2006), were asked to 

participate.  

The women received written and verbal information about the study from their 

midwife before giving oral consent. Women were excluded if they had a systemic 

locomotor system disease; verified diagnosis of spinal problems in the previous two 

months; or a history of fracture, neoplasm, or previous spinal, pelvic, or femur 

surgery. Forty-one women with lumbopelvic pain could be included potentially but 10 

were excluded (7 did not want to participate, mostly due to lack of time; 1 too close to 

given birth; 1 pain free; 1 in physiotherapy treatment). 

The Regional Research Ethics Committee approved the study (Ö 414-00 and T 352-

06). 

Assessment procedures of lumbopelvic pain 

The women were examined by two physiotherapists with 17 and 19 years of clinical 

experience in the management of lumbopelvic pain. The examiners had completed 
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post graduate training within the MDT concept including advanced problem solving; 

one examiner had undertaken the Credentialling Examination within the concept.  

The two examiners discussed and agreed upon the criteria prior to the study, but they 

did not train for the examination procedure or the individual tests. The women were 

allocated to the two examiners as follows. Two women were scheduled for the same 

time. When they arrived at the clinic, the woman whose name was first alphabetically, 

drew a lot stating which of the two examiners would assess her first. The women 

filled out a questionnaire regarding current gestational week, pain intensity, pain 

location using a pain drawing, and previous lumbopelvic pain. After the first 

assessment, the women were examined by the second examiner. The examiners 

were blinded to each other’s result of classification until the data collection was 

closed.  

 

The participants were classified into one of three groups based on the pain location 

and the clinical examination including a standard history: PGP, lumbar pain, or PGP 

and lumbar pain (combined pain). The standard history focused on known 

characteristics of lumbar pain (McKenzie and May 2003), and PGP (Mens et al. 

1996; Ostgaard et al. 1996; Sturesson et al. 1997), and the responses or tolerance to 

different positions and activities of daily life such as bending, sitting, standing, 

walking, and lying. The range of motion of the back was evaluated during standing 

flexion, extension, and lateral flexion.  

Five pelvic pain provocation tests were performed in the sequence described below.  

The choice of tests was based on a study where pelvic pain provocation tests were 

included within the MDT protocol according to Laslett et al (Laslett et al. 2003). Since 

pregnant women were examined in our study, the thigh thrust test in the protocol by 
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Laslett et al was changed into the posterior pelvic pain provocation test (Ostgaard et 

al. 1994a). In order to consider a pelvic pain provocation test as positive, it had to 

reproduce the woman’s familiar pain regarding location and quality. 

 
1. Distraction test. The participant lay supine as the examiner applied a posteriorly 

directed force to both anterior superior iliac spines (Laslett et al. 2005c). 

2. Posterior pelvic pain provocation test. The participant lay supine with a 90 degree 

flexion at the hip and knee on the examined side. The examiner stabilized the 

contralateral side of the pelvis over the superior anterior iliac spine. Light manual 

pressure was applied on the patient’s flexed knee along the longitudinal axis of the 

femur. The test was performed bilaterally (Ostgaard et al. 1994a). 

3. Gaenslen’s test. The participant lay supine near the edge of the table. One leg 

hung over the edge of the table and the hip and knee of the other leg were flexed 

towards the patient’s chest. The examiner applied pressure to the flexed knee 

towards the chest and counter pressure to the knee of the hanging leg towards the 

floor. The test was performed bilaterally (Laslett et al. 2005c). 

4. Compression test. The participant lay on their side with the hip and knee flexed to 

an approximate right angle. The examiner knelt behind the participant on the table 

and applied pressure vertically downward on the upper iliac crest (Laslett et al. 

2005c). 

5. Sacral thrust. The participant was prone or lay on their side when the abdomen 

was too large. The examiner applied light pressure perpendicular to the sacrum 

(modified from Laslett et al 2005c;(Laslett et al. 2005c). 

 
In order to exclude problems with the hip, a rotation range-of-motion test was 

performed in supine or sitting position. The active straight leg raise test (Mens et al. 
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1999) was performed, followed by a neurological examination in the lower extremities 

(muscle testing, reflex testing, sensation, and nerve tension). The mechanical 

assessment of the lumbar spine was based on the MDT protocol (McKenzie and May 

2003). The participant performed flexion and extension, in both the standing and 

lying position, in sets of 5-10 repetitions. If needed, lateral flexion was added to the 

protocol. When extension during standing and lying was impossible because of the 

large pregnant abdomen, range of motion was examined by observation of curve 

reversal by active lumbar flexion and extension in sitting. Baseline symptoms were 

noted, as were the effects on symptoms during and immediately following the 

movements. If, as a result of the repeated movements or positions, the radiating 

symptoms regressed proximally (centralisation) or the opposite, progressed distally 

(peripheralisation), the symptoms were considered discogenic (Donelson et al. 1990) 

and, thus, as lumbar pain. After the examination, the women were classified into 

three groups based on the criteria decided on before the examination. 

Criteria for lumbopelvic pain subgroups 

The criteria for being assigned to the PGP group were: 

 pain experienced distal to L5, between the posterior iliac crest and the gluteal 

fold, with or without radiation in the posterior thigh and calf and with or without 

pain in the symphysis. 

 pain reproducible by at least two out of the five pelvic pain provocation tests 

(two tests bilaterally) (Laslett et al. 2005a). 

 no centralisation or peripheralisation phenomenon and no change in lumbar 

pain or the range of motion from repeated movements according to the MDT 

classification 

 onset of PGP was required to be in relation to pregnancy. 
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The criteria for being assigned to the lumbar pain group were: 

 pain experienced in the lumbar region, with or without radiation to the leg 

 reproducible pain and/or a change in the range of motion from repeated 

movements or different positions of the lumbar spine or an experience of 

centralisation and/or peripheralisation during examination 

 fewer than two positive pelvic pain provocation tests 

The criteria for being assigned to the combined pain group were: 

 pain in the lumbar region as well as between the posterior iliac crest and the 

gluteal fold, with or without radiation in the posterior thigh and calf, and with or 

without pain in the symphysis 

 two or more positive pain provocation tests 

 pain and/or a change in the range of motion from repeated movements or 

different positions of the lumbar spine, or experienced centralisation and/or 

peripheralisation.  

After classification, the women were referred to a specialist physiotherapist for 

treatment. 

Statistics 

Descriptive data is presented as median values, 25 and 75 percentile and ranges. 

Agreement between the two examiners was calculated as a percentage of the 

number of agreed upon classifications divided by the total number of women. 

Agreement with chance correction was calculated using Cohen’s Kappa statistics 

with 95% confidence intervals (Altman 1991). We calculated prevalence and biased 

adjusted kappa coefficient with 95% confidence intervals. 
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RESULTS 
 
Between September and December 2006, 31 pregnant women with lumbopelvic pain 

were examined by the two independent examiners (descriptive data, Table 1). 

Nineteen women (61%) had experience of lumbopelvic pain before the present 

pregnancy. Agreement among the examiners for the three syndromes lumbar pain, 

PGP, and combined pain was 87% (27/31)(Table 2)(Table 3), with a Kappa 

coefficient of 0.79 (95% CI 0.60-0.98); which is regarded as substantial agreement 

beyond chance (Landis and Koch 1977) (Table 4). Prevalence and bias adjusted 

kappa coefficient (PABAK) was 0.81 (95% CI 0.63-0.99). Reliability for the separate 

test is shown in Table 5. 

 

Table 1 Study group characteristics. 
 

Variable 
median (25;75 percentile) 
range 

(n=31) 

Age years 28 (26;31) 
20-36 

Gestational weeks 
 

27 (22;30) 
13-38 

No of years with lumbopelvic pain  
 

2 (0;7,5) 
0-15 

Pain intensity VAS mm (0-100) 38 (29;62) 
0-87 
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Table 2 The result of the classification. The disagreed cases 
in italics. 
 

 
Subject 
no 

 
Classification (testing order) 

Examiner A                Examiner B 
1 Combined pain (1) Combined pain (2) 

2 Pelvic girdle pain (1) Combined pain (2) 

3 Pelvic girdle pain (2) Pelvic girdle pain (1) 

4 Pelvic girdle pain (1) Pelvic girdle pain (2) 

5 Combined pain (1) Combined pain (2) 

6 Pelvic girdle pain (2) Pelvic girdle pain (1) 

7 Combined pain (1) Combined pain (2) 

8 Pelvic girdle pain (1) Pelvic girdle pain (2) 

9 Combined pain (2) Combined pain (1) 

10 Lumbar pain (1) Lumbar pain (2) 

11 Lumbar pain (2) Combined pain (1) 

12 Lumbar pain (1) Lumbar pain (2) 

13 Pelvic girdle pain (2) Pelvic girdle pain (1) 

14 Pelvic girdle pain (1) Pelvic girdle pain (2) 

15 Pelvic girdle pain (2) Pelvic girdle pain (1) 

16 Lumbar pain (1) Pelvic girdle pain (2) 

17 Pelvic girdle pain (2) Combined pain (1) 

18 Combined pain (2) Combined pain (1) 

19 Pelvic girdle pain (1) Pelvic girdle pain (2) 

20 Pelvic girdle pain (2) Pelvic girdle pain (1) 

21 Pelvic girdle pain (1) Pelvic girdle pain (2) 

22 Combined pain (2) Combined pain (1) 

23 Combined pain (1) Combined pain (2) 

24 Lumbar pain (2) Lumbar pain (1) 

25 Combined pain (1) Combined pain (2) 

26 Pelvic girdle pain (2) Pelvic girdle pain (1) 

27 Pelvic girdle pain (1) Pelvic girdle pain (2) 

28 Pelvic girdle pain (2) Pelvic girdle pain (1) 

29 Pelvic girdle pain (1) Pelvic girdle pain (2) 

30 Lumbar pain (1) Lumbar pain (2) 

31 Combined pain (1) Combined pain (2) 
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Table 3 Classification of the lumbopelvic pain by examiner A and examiner B. 
 

 
 
 
 
 
Examiner 
A 

 
n 

Examiner B  

Lumbar 
pain 

Pelvic girdle 
pain 

Combined pelvic 
girdle and lumbar 
pain 

Total 

Lumbar pain 4 1 1 6 

Pelvic girdle 
pain 

0 14 2 16 

Combined pelvic 
girdle and 
lumbar pain 

0 0 9 9 

Total 4 15 12 31 

Bold text indicates agreement between the examiners. 

 

Table 4 Kappa coefficient and prevalence and bias adjusted kappa coefficient 
(PABAK) with 95% confidence intervals (CI) of the pain subgroups. 
 

Classification po pe k (+/-CI) PABAK (+/-CI) 

Lumbar Pain 0,94 0,73 0,76 (0,32) 0,87 (0,17) 

Pelvic girdle pain 0,90 0,50 0,81 (0,21) 0,81 (0,21) 

Combined pelvic girdle and 
lumbar pain 

0,90 0,55 0,79 (0,23) 0,81 (0,21) 

Overall kappa coefficient 0,87 0,39 0,79 (0,19) 0,81 (0,18) 
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Table 5 Kappa coefficient and prevalence and bias adjusted kappa coefficient 
(PABAK) with 95% confidence intervals (CI) of the individual pelvic pain provocation 
tests. 
 

Pelvic pain 
provocation test 

Percentage 
agreement 

k (+/-CI) PABAK (+/-CI) 

Distraction test 0,74 0,47 (0,32) 0,48 (0,31) 

Posterior pelvic pain 
provocation test right 

0,90 0,80 (0,21) 0,81 (0,21) 

Posterior pelvic pain 
provocation test left 

0,77 0,50 (0,33) 0,55 (0,29) 

Gaenslen’s test right 0,72 0,41 (0,34) 0,45 (0,32) 

Gaenslen’s test left 0,75 0,50 (0,32) 0,50 (0,32) 

Compression test 0,86 0,52 (0,44) 0,72 (0,25) 

Sacral thrust 0,86 0,66 (0,31) 0,72 (0,25) 

 
 

DISCUSSION 

The present study showed a substantial agreement between two examiners for the 

classification of non-specific lumbopelvic pain into lumbar pain and PGP in pregnant 

women. Since no training of the classification system was done, the result should be 

applicable on therapist experienced in lumbopelvic pain management with training 

within the MDT concept. The tested group is representative of women in all state of 

pregnancy and with the whole range of lumbopelvic pain from light to severe. It is 

likely though that pregnant women seeking care for lumbopelvic pain within primary 

care are the more severe cases within our sample. 

 

The etiology of PGP is unknown and thereby, there is no gold standard to validate a 

classification of PGP against (Hansen et al. 2005). The role of hormonal and 

biomechanical changes during pregnancy have been discussed including muscle 
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function (Kristiansson et al. 1996; Sihvonen et al. 1998; Noren et al. 2002; Gutke et 

al. 2008a). The three non-specific lumbopelvic pain subgroups in pregnancy, lumbar 

pain, PGP, and combined pain have shown important differences regarding disability, 

pain intensity, health, depressive symptoms and different courses (Gutke et al. 2006; 

Gutke et al. 2007; Gutke et al. 2008b). Recently, psychosocial aspects have been 

added to the discussion of etiology (Hansen et al. 2005; Bastiaenen et al. 2006; 

O'Sullivan and Beales 2007). In a clinical reasoning leading to choice of treatment, 

the identified differences among subgroups as well as both biomedical and 

psychosocial factors need to be considered (McCarthy et al.; O'Sullivan and Beales 

2007).  

 

The classification used in the present study is focused on biomedical factors although 

several aspects should be considered when developing a complete classification 

system. Subgroups may be based on pathoanatomical factors, clinical 

characteristics, and psychosocial factors or on differential prognosis and differential 

response to treatment (Long et al. 2004; McCarthy et al. 2004; Dunn et al. 2006). The 

factors might be mutually exclusive or complementary. One way to further develop 

our classification system is to include the factors into the classification system. 

Another is to use the biomedical classification system supplemented by instruments 

evaluating psychosocial and prognostic factors. Additionally, assessment of the 

muscle function seems to be relevant in pregnancy-related lumbopelvic pain 

(Sihvonen et al. 1998; Noren et al. 2002; Gutke et al. 2008a).  

 

Several classification systems relevant to physiotherapists have shown promising 

results regarding reliability (Kilpikoski et al. 2002; Petersen et al. 2004; Dankaerts et 
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al. 2006; Vibe Fersum et al. 2008), validity (Laslett et al. 2005b), and usefulness in 

choice of treatment (Fritz et al. 2003; Long et al. 2004). The classification system 

presented by O’Sullivan is one of few within lumbopelvic pain management that 

includes psychosocical factors in the classification process (McCarthy et al. 2004; 

O'Sullivan and Beales 2007). None of above classification system has yet fulfilled all 

the requirements of a classification system i.e. good reliability and validity, as well as 

guidance of treatment for all subgroups. 

 

When examining pregnant women with lumbopelvic pain using a biomedical 

classification system, it is not sufficient to identify red flag conditions and those with 

nerve root syndrome, and then consider the remainder as a heterogeneous group of 

non-specific lumbopelvic pain. Discogenic problems and PGP also need to be 

identified because clinical experience and previous research suggest specific 

treatment strategies (Ostgaard et al. 1996; Long et al. 2004; Stuge et al. 2004). 

Further subclassification of PGP and lumbar pain is needed (Fritz et al. 2003; 

O'Sullivan and Beales 2007). The classification system by O’Sullivan, includes an 

extensive subgrouping of lumbar pain and PGP and may be applicable for 

pregnancy-related lumbopelvic pain. It is likely though that identification of discogenic 

pain need to be further developed in the classification system for the choice of 

treatment. 

 

It is stated in the PGP guidelines that classification can only be made after excluding 

lumbar pain (Vleeming et al. 2008). The present lumbopelvic pain classification 

incorporates the pelvic pain provocation tests into a mechanical assessment of the 

lumbar spine - MDT- according to Laslett et al. 2003 (Laslett et al. 2003). The 
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standardised classification system, includes guideline-recommended examination 

components; standardised history, neurological examination, and evaluation of red 

flag signs (van Tulder et al. 2006). The MDT examination for centralization, is the 

only non-invasive method with evidence to support the notion that discogenic pain 

may have a distinct clinical picture (Donelson et al. 1997; Laslett et al. 2005c). Since 

discogenic pain probably is the most common structural source of non-specific 

lumbopelvic pain (Bogduk 1995), the repeated movements assessment in the MDT 

protocol most likely detects discogenic pain more efficiently than the previously used 

assessments of pregnancy-related lumbopelvic pain that used single movement 

testing (Ostgaard et al. 1994b; Kristiansson and Svardsudd 1996; Sturesson et al. 

1997). Furthermore, the present procedure probably decreases the risk of false 

positive pelvic pain provocation tests when exclusion of discogenic pain has been 

made (Laslett et al. 2003).  

 

The aim of the present study was to evaluate a classification system. In order to 

contribute to the discussion on which pelvic pain provocation test to use, analysis of 

reliability of the individual tests was made. Among the cases with an agreed upon 

classification, the majority with PGP had a positive posterior pelvic pain provocation 

test and/or sacral thrust test (PGP 13/14; combined pain 6/9) and the tests were 

negative in all women with lumbar pain. The two tests with the highest reliability thus 

seem appropriate for classification of PGP.  

 

Limitations and recommendations for future studies 

The present study is based on a small sample. Further studies need be done before 

we know the generalisability of the classification system. The clinical reasoning does 
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not include all factors that need to be accounted for. Likewise it is not complete in 

relation to choice of treatment for all subgroups. Although the present study shows 

that commonly used classification methods are applicable for pregnant women, the 

validity of the classification system for pregnancy-related lumbopelvic pain is not 

confirmed since we do not know the etiology.  

 

Using a design with two examiners conducting consecutive evaluations, the second 

examiner may identify reactions resulting from the fact that the two examinations 

follow each other. In the MDT protocol, repeated movements are one part of the 

assessment and a discogenic response (increase/decrease of pain and/or change in 

ROM) could potentially appear during the second assessment due to the total 

number of repetitions. A consequence might be that the first examiner classifies the 

patient’s lumbopelvic pain as PGP and the second as combined pain. There was a 

tendency for examiner B to classify combined pain more often in women without an 

agreed upon classification. However, in two of these three cases, examiner B did the 

examination firstly, which decreases the probability of this potential weakness (Table 

2). 

 

The women were examined on one occasion, which may have been insufficient for 

identifying the pain in some women whose symptoms were centralized over the 

course of several examinations (Werneke et al. 1999). A consequence may be that 

the examiners classified PGP more often, instead of combined pain. It is yet unknown 

if repeated assessment leads to more accurate classification. Additionally, the 

phenomenon of centralisation/aberrant movements may be labile and, therefore 

impossible to reliably replicate on another day (Fritz et al. 2006). 
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Clinical and scientific implications 

In conclusion, this is the first study to evaluate the inter-rater reliability of a 

standardised pregnancy-related lumbopelvic pain classification system. The cause of 

lumbopelvic pain is still unknown in the majority of patients, pregnant as well as 

nonpregnant. Therefore, assessment procedures that show promising results for 

identifying subgroups requiring specific guidance for the prevention and management 

of lumbopelvic pain (Fritz et al. 2003; Long et al. 2004) are important and of the 

greatest interest for primary health care researchers (Bouter et al. 1998). Overall, this 

may be a first step in differentiating PGP from lumbar pain. In the choice of treatment 

strategies, further classification of PGP as well as lumbar pain is probably important 

and psychosocial factors and muscle function needs to be considered. 



 18 

Acknowledgments: This study was supported by grants from The Swedish research 

council, The Vardal Foundation, Foundation of the Region Västra Götaland, Trygg 

Hansa Research Foundation, and The Rehabilitation and Medical Research 

Foundation. 

 

 



 19 

References 
 
Albert, H., Godskesen, M. and Westergaard, J., Evaluation of clinical tests used in 

classification procedures in pregnancy-related pelvic joint pain, Eur Spine J 
2000;9:161-6. 

Albert, H., Godskesen, M. and Westergaard, J., Prognosis in four syndromes of 
pregnancy-related pelvic pain, Acta Obstet Gynecol Scand 2001;80:505-10. 

Altman, D.G., Practical statistics for medical research, London, Chapman & 
Hall/CRC, 1991. 

Bastiaenen, C.H., de Bie, R.A., Wolters, P.M., Vlaeyen, J.W., Leffers, P., Stelma, F., 
Bastiaanssen, J.M., Essed, G.G. and van den Brandt, P.A., Effectiveness of a 
tailor-made intervention for pregnancy-related pelvic girdle and/or low back 
pain after delivery: short-term results of a randomized clinical trial 
[ISRCTN08477490], BMC Musculoskelet Disord 2006;7:19. 

Bogduk, N., The anatomical basis for spinal pain syndromes, J Manipulative Physiol 
Ther 1995;18:603-5. 

Bouter, L.M., van Tulder, M.W. and Koes, B.W., Methodologic issues in low back 
pain research in primary care, Spine 1998;23:2014-20. 

Dankaerts, W., O'Sullivan, P.B., Straker, L.M., Burnett, A.F. and Skouen, J.S., The 
inter-examiner reliability of a classification method for non-specific chronic low 
back pain patients with motor control impairment, Man Ther 2006;11:28-39. 

Delitto, A., Erhard, R.E. and Bowling, R.W., A treatment-based classification 
approach to low back syndrome: identifying and staging patients for 
conservative treatment, Phys Ther 1995;75:470-85; discussion 485-9. 

Donelson, R., Aprill, C., Medcalf, R. and Grant, W., A prospective study of 
centralization of lumbar and referred pain. A predictor of symptomatic discs 
and anular competence, Spine 1997;22:1115-22. 

Donelson, R., Silva, G. and Murphy, K., Centralization phenomenon. Its usefulness in 
evaluating and treating referred pain, Spine 1990;15:211-3. 

Dunn, K.M., Jordan, K. and Croft, P.R., Characterizing the course of low back pain: a 
latent class analysis, Am J Epidemiol 2006;163:754-61. 

Fritz, J.M., Brennan, G.P., Clifford, S.N., Hunter, S.J. and Thackeray, A., An 
examination of the reliability of a classification algorithm for subgrouping 
patients with low back pain, Spine 2006;31:77-82. 

Fritz, J.M., Delitto, A. and Erhard, R.E., Comparison of classification-based physical 
therapy with therapy based on clinical practice guidelines for patients with 
acute low back pain: a randomized clinical trial, Spine 2003;28:1363-71; 
discussion 1372. 

Gutke, A., Josefsson, A. and Oberg, B., Pelvic girdle pain and lumbar pain in relation 
to postpartum depressive symptoms, Spine 2007;32:1430-6. 

Gutke, A., Ostgaard, H.C. and Oberg, B., Pelvic girdle pain and lumbar pain in 
pregnancy: a cohort study of the consequences in terms of health and 
functioning, Spine 2006;31:E149-55. 

Gutke, A., Ostgaard, H.C. and Oberg, B., Association between muscle function and 
low back pain in relation to pregnancy, J Rehabil Med 2008a;40:304-11. 

Gutke, A., Ostgaard, H.C. and Oberg, B., Predicting persistent pregnancy-related low 
back pain, Spine 2008b;33:E386-93. 

Hansen, A., Jensen, D.V., Larsen, E.C., Wilken-Jensen, C., Kaae, B.E., Frolich, S., 
Thomsen, H.S. and Hansen, T.M., Postpartum pelvic pain--the "pelvic joint 



 20 

syndrome": a follow-up study with special reference to diagnostic methods, 
Acta Obstet Gynecol Scand 2005;84:170-6. 

Kent, P. and Keating, J., Do primary-care clinicians think that nonspecific low back 
pain is one condition?, Spine 2004;29:1022-31. 

Kilpikoski, S., Airaksinen, O., Kankaanpaa, M., Leminen, P., Videman, T. and Alen, 
M., Interexaminer reliability of low back pain assessment using the McKenzie 
method, Spine 2002;27:E207-14. 

Kristiansson, P. and Svardsudd, K., Discriminatory power of tests applied in back 
pain during pregnancy, Spine 1996;21:2337-43; discussion 2343-4. 

Kristiansson, P., Svardsudd, K. and von Schoultz, B., Serum relaxin, symphyseal 
pain, and back pain during pregnancy, Am J Obstet Gynecol 1996;175:1342-
7. 

Landis, J.R. and Koch, G.G., The measurement of observer agreement for 
categorical data, Biometrics 1977;33:159-74. 

Laslett, M., Aprill, C.N., McDonald, B. and Young, S.B., Diagnosis of sacroiliac joint 
pain: validity of individual provocation tests and composites of tests, Man Ther 
2005a;10:207-18. 

Laslett, M., McDonald, B., Tropp, H., Aprill, C.N. and Oberg, B., Agreement between 
diagnoses reached by clinical examination and available reference standards: 
a prospective study of 216 patients with lumbopelvic pain, BMC Musculoskelet 
Disord 2005b;6:28. 

Laslett, M., Oberg, B., Aprill, C.N. and McDonald, B., Centralization as a predictor of 
provocation discography results in chronic low back pain, and the influence of 
disability and distress on diagnostic power, Spine J 2005c;5:370-80. 

Laslett, M., Young, S.B., Aprill, C.N. and McDonald, B., Diagnosing painful sacroiliac 
joints: A validity study of a McKenzie evaluation and sacroiliac provocation 
tests, Aust J Physiother 2003;49:89-97. 

Long, A., Donelson, R. and Fung, T., Does it matter which exercise? A randomized 
control trial of exercise for low back pain, Spine 2004;29:2593-602. 

McCarthy, C.J., Arnall, F.A., Strimpakos, N., Freemont, A. and Oldham, J.A., The 
Biopsychosocial Classification of Non-Specific Low Back Pain: A Systematic 
Review, Physical Therapy Reviews 2004;9:17-30. 

McKenzie, R. and May, S., The Lumbar Spine. Mechanical Diagnosis & Therapy., 
Vol. 2, Waikanae, Spinal Publications New Zealand Ltd, 2003, 731 pp. 

Mens, J.M., Vleeming, A., Snijders, C.J., Stam, H.J. and Ginai, A.Z., The active 
straight leg raising test and mobility of the pelvic joints, Eur Spine J 
1999;8:468-74. 

Mens, J.M., Vleeming, A., Stoeckart, R., Stam, H.J. and Snijders, C.J., 
Understanding peripartum pelvic pain. Implications of a patient survey, Spine 
1996;21:1363-9; discussion 1369-70. 

Nilsson-Wikmar, L., Holm, K., Oijerstedt, R. and Harms-Ringdahl, K., Effect of three 
different physical therapy treatments on pain and activity in pregnant women 
with pelvic girdle pain: a randomized clinical trial with 3, 6, and 12 months 
follow-up postpartum, Spine 2005;30:850-6. 

Noren, L., Ostgaard, S., Johansson, G. and Ostgaard, H.C., Lumbar back and 
posterior pelvic pain during pregnancy: a 3-year follow-up, Eur Spine J 
2002;11:267-71. 

Ostgaard, H.C., Roos-Hansson, E. and Zetherstrom, G., Regression of back and 
posterior pelvic pain after pregnancy, Spine 1996;21:2777-80. 



 21 

Ostgaard, H.C., Zetherstrom, G. and Roos-Hansson, E., The posterior pelvic pain 
provocation test in pregnant women, Eur Spine J 1994a;3:258-60. 

Ostgaard, H.C., Zetherstrom, G., Roos-Hansson, E. and Svanberg, B., Reduction of 
back and posterior pelvic pain in pregnancy, Spine 1994b;19:894-900. 

O'Sullivan, P.B. and Beales, D.J., Diagnosis and classification of pelvic girdle pain 
disorders--Part 1: a mechanism based approach within a biopsychosocial 
framework, Man Ther 2007;12:86-97. 

Petersen, T., Olsen, S., Laslett, M., Thorsen, H., Manniche, C., Ekdahl, C. and 
Jacobsen, S., Inter-tester reliability of a new diagnostic classification system 
for patients with non-specific low back pain, Aust J Physiother 2004;50:85-94. 

Sihvonen, T., Huttunen, M., Makkonen, M. and Airaksinen, O., Functional changes in 
back muscle activity correlate with pain intensity and prediction of low back 
pain during pregnancy, Arch Phys Med Rehabil 1998;79:1210-2. 

Stuge, B., Laerum, E., Kirkesola, G. and 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;29:351-9. 

Sturesson, B., Uden, G. and Uden, A., Pain pattern in pregnancy and "catching" of 
the leg in pregnant women with posterior pelvic pain, Spine 1997;22:1880-3; 
discussion 1884. 

van Tulder, M., Becker, A., Bekkering, T., Breen, A., del Real, M.T., Hutchinson, A., 
Koes, B., Laerum, E. and Malmivaara, A., Chapter 3. European guidelines for 
the management of acute nonspecific low back pain in primary care, Eur Spine 
J 2006;15 Suppl 2:S169-91. 

Weinreb, J.C., Wolbarsht, L.B., Cohen, J.M., Brown, C.E. and Maravilla, K.R., 
Prevalence of lumbosacral intervertebral disk abnormalities on MR images in 
pregnant and asymptomatic nonpregnant women, Radiology 1989;170:125-8. 

Werneke, M., Hart, D.L. and Cook, D., A descriptive study of the centralization 
phenomenon. A prospective analysis, Spine 1999;24:676-83. 

Vibe Fersum, K., O'Sullivan, P.B., Kvale, A. and Skouen, J.S., Inter-examiner 
reliability of a classification system for patients with non-specific low back pain, 
Man Ther 2008. 

Vleeming, A., Albert, H.B., Ostgaard, H.C., Sturesson, B. and Stuge, B., European 
guidelines for the diagnosis and treatment of pelvic girdle pain, Eur Spine J 
2008;17:794-819. 

Wu, W.H., Meijer, O.G., Uegaki, K., Mens, J.M., van Dieen, J.H., Wuisman, P.I. and 
Ostgaard, H.C., Pregnancy-related pelvic girdle pain (PPP), I: Terminology, 
clinical presentation, and prevalence, Eur Spine J 2004;13:575-89. 

 


	Linköping University Post Print-TitlePage.pdf
	WRev3USreliabArt-postprint

