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a multiple case study
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ABSTRACT
International guidelines recommend exercise and patient education (PE) in hip osteoarthritis.
However, we need more in-depth evidence regarding the effect of different exercise modalities.
The aim of this study was to examine short- and long-term outcomes of PE and Basic Body
Awareness Therapy (BBAT). Seven patients (five men, two women) with moderate to severe
osteoarthritis were recruited. Pain, function and quality of life were assessed at baseline and after 4
and 10 months, pain during walking being the main outcome. PE, aiming for patients’
empowerment through information and counselling, was given in a 2 h group setting. BBAT,
focusing on promoting movement quality and awareness in a variety of daily movements, was
given weekly in groups over 12 weeks. Five patients participated in PE and BBAT, two in PE only.
After 4 months all reported improvement. Less pain during walking was found in four patients, and
after 10 months in three patients (one PE, two PE and BBAT, two missing). One patient (PE) reported
being unchanged and one (PE and BBAT) worse and motivated for surgery, both with 0 mm joint
space. BBAT and PE may be beneficial in hip osteoarthritis, but the supplementary effect of BBAT
must be further examined.
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Introduction

Musculoskeletal disorders are reported to be the second

largest contributor to years lived with disability world-

wide, and osteoarthritis of the hips and knees is among

the most frequently reported.[1] A prevalence of 5.5%

was reported in a Norwegian population, being higher in

women, overweight and older people.[2] Both clinical

and radiological features, such as osseous deformation

and scleroses, shrinkage of the capsule, atrophy of

muscles and synovitis, make up the diagnosis.[3] Major

symptoms are pain, especially in weight bearing,

reduced range of motion (ROM) [4] and muscle weak-

ness,[3,5] as well as asymmetric gait,[6] decreased

lumbar lordosis and thoracic kyphosis, and forward tilt

of the body.[7]

Clinical guidelines for management of hip and knee

osteoarthritis recommend patient information, lifestyle

changes, work modification, exercise, weight loss, assist-

ive technologies and footwear as the primary treat-

ment.[8,9] A biopsychosocial approach and therapy that

is adjusted to the preference of the individual are

promoted. Neuromuscular training is recommended to

restore optimal alignment, balance and motor con-

trol.[10] Although physiotherapy modalities are recom-

mended, there has been an increase in hip arthroplasty

over the years.[11] While the occurrence of revisions has

decreased,[12] infection is still a challenge.[13] Taking

into account the risk and costs of surgery [14] and the

fact that the osteoarthritis condition may improve over

time,[15] it may be advisable to choose physiotherapy as

the first treatment option.

Empowering patients with information and counsel-

ling is an important element of an up-to-date physio-

therapy plan. In Sweden, arthritis schools are

implemented all over the country.[16] The scientific

evidence for recommending therapeutic exercises has

been examined in recent systematic reviews.[17,18] Roos

and Juhl [17] concluded that education, exercise and

weight loss are supported by research evidence and

expert opinion, while Golightly et al. [18] found strong
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support only for short-term effects of aerobic and

strengthening exercise programmes in mild to moderate

hip osteoarthritis. In a recent review, however, exercises

were found to have little effect.[19]

More evidence is required on the long-term effects of

different exercise programmes, especially in severe

osteoarthritis. Basic Body Awareness Therapy (BBAT)

may seem promising because of its multi-perspective

approach to movement and health, and high patient

involvement in the learning process.[20,21] Promoting

movement quality through BBAT includes biomechan-

ical, physiological, psychosociocultural and existential

perspectives [22] in the learning of more healthy and

functional movement habits.[20] To promote a dynamic

interplay between a stable postural balance, free

breathing and mental awareness, the physiotherapist

directs attention to coordination of the whole moving

person, not only to parts of the body. The patient’s

movement experiences, reflections and verbalization are

important in the learning process.[21] Through BBAT, the

patient integrates movement quality into a broad scope

of daily life movements and activities. As BBAT has not

yet been studied in a systematic way for patients with

hip osteoarthritis, the purpose of the present study was

to explore the short- and long-term outcome of BBAT

combined with patient education (PE).

Methods

Design

A multiple case design was applied.[23] Data from self-

report measures and physical tests were collected at

baseline and after 4 and 10 months. Qualitative data of

patient perspectives from interviews were also collected,

but are not included here. Ethical approval from Health

Region North was obtained.

Participants

Patients with hip osteoarthritis, referred from primary

healthcare to be considered for arthroplasty by an

orthopaedic surgeon, were eligible for the study. If the

patients fulfilled the inclusion criteria, they were given

verbal and written information about the study. They

were recommended by the orthopaedic surgeon to

participate in PE, and were also invited to take part in

BBAT group therapy. If they agreed to participate in PE

only, or PE combined with BBAT, they signed a written

informed consent form.

Inclusion criteria were primary hip osteoarthritis

based on radiological and clinical findings in line with

the American College of Rheumatology Criteria for the

classification and reporting of hip osteoarthritis of the

hip,[24] and living in the city or within a travelling

distance of 1 h. Exclusion criteria were pregnancy (fifth

to ninth month) and not understanding Norwegian.

16 patients with hip osteoarthritis, based on the

referral letter, were evaluated by the orthopaedic

surgeon (OF) in the period January to February 2014.

Eight patients fulfilled the inclusion criteria and were

willing to participate, and seven were included (one was

prevented because of travel). Reasons for not being

included were caput necrosis (n¼ 1), hip pain not

verified as hip osteoarthritis (n¼ 4), and having previ-

ously tried out physiotherapy with minor effect and

being motivated for surgery (n¼ 3).

Interventions

Patient education

PE lasted for 2 h and was led by a specialist in

orthopaedic physiotherapy (HN) in a hospital setting,

and the content was in line with clinical guidelines.[8,9]

The primary aim was empowerment of the patients.

Information about the hip osteoarthritis condition and

how to deal with it was communicated and discussed.

Emphasis was placed on the dynamic nature of joint

structures, the importance of optimal loading, avoiding

prolonged postures and activities that overload the joint,

and physical activity adjusted to functional limitations

and pain. Mobility and balance training was recom-

mended and demonstrated. Weight reduction was also a

topic.

Basic Body Awareness Therapy

The BBAT group therapy was led by a specialist in

psychomotor physiotherapy (MS), qualified in BBAT, and

was offered once a week for 12–13 weeks. Each session

lasted for 90 min, including movement practice for 70

min followed by 20 min of talking to let the group

members share their experiences and reflections. The

programme included movements carried out while

lying, sitting, standing, walking and relational move-

ments. The BBAT group was structured to promote a

movement awareness learning process aiming towards

more healthy and functional movement quality and

movement habits in daily life.[21] Thus, the patients

were invited to search for more optimal balance, core

stability and free breathing. Movement coordination in

the whole body as well as in the pelvic/hip region was

addressed. Each participant was guided individually in

movement awareness learning during the group ses-

sions. Progression of the main themes implemented in

the BBAT sessions is shown in Table 1. Between the BBAT

2 L. I. STRAND ET AL.
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sessions, the participants committed themselves to

practising the movement awareness training pro-

gramme at home, and to integrating the movement

principles in daily life movements and actions. The

participants wrote a log for personal use, describing [1]

experiences from movements they included in the home

training, and [11] experiences of how BBAT principles

were integrated in life. The progress of the therapy was

evaluated by the physiotherapist.

Assessments

Assessments at baseline and after 4 and 10 months

included self-report measures and physical tests. In cases

of bilateral osteoarthritis, the patient’s more painful hip

was chosen as the index joint. Demographic variables

including gender, age, body mass index and X-ray

findings were registered at baseline. Assessments were

performed by one of three physiotherapists not involved

in BBAT, but participating in PE after baseline assess-

ments. The following self-report measures and physical

tests were included:

Numeric rating scale (NRS): Pain intensity during the

last week in walking, sitting and at night was rated on a

0–10-point NRS (0¼ no pain, 10¼worst pain imagin-

able), and�2 points was considered a clinically import-

ant improvement.[25] Pain during walking was the

primary outcome.

Hip disability and Osteoarthritis Outcome Score

(HOOS 2.0): The HOOS subscales measure pain, symp-

toms, activities of daily living (ADL), sport/recreation and

hip-related quality of life (QoL), with each question

scored on a five-point scale, while each subscale is

scored from 0 (extreme problems) to 100 (no prob-

lems).[26] An improvement of� 15% was considered

significant.[27]

Harris Hip Score (HHS): The HHS gives a sum score of

different domains of hip disability, including pain,

function, deformity, ROM and need for pain medication.

The scores are graded as:570¼poor, 70–79¼ fair,

80–89¼ good and 90–100¼ excellent.[28]

University of California at Los Angeles (UCLA) Activity

Score: This is a self-report measure of the level of

physical activity and sport. It consists of a 10-point

ordinal scale from 1¼ being inactive and dependent

on others to 10¼participating regularly in impact

sports. The scale is recommended for monitoring

the physical activity levels of patients with hip

osteoarthritis.[29]

EuroQol 5 Dimensions (EQ-5D-5L): This generic health

index comprises a five-part questionnaire and a 0–100

self-rating visual analogue scale (VAS).[30]

Timed Up and Go (TUG) test: The TUG, requiring both

static and dynamic balance, is used to assess mobility.

The time (seconds) it takes to rise from a chair, walk 3 m,

turn around, walk back and sit down is measured.[31]

Reference values according to age groups have

been reported: 8.1 s (7.1–9.0 s) for 60–69-year-olds; 9.2

s (8.2–10.2 s) for 70–79-year-old.[32]

Range of motion (ROM): The ROM of both hip joints

was measured following the guidelines of Norkin and

White.[33] The degrees of flexion, extension, abduction,

adduction, and medial and lateral rotation of each hip

were recorded, and also added to a sum score. The

minimal detectable change [34] is: flexion 8.2�, extension

11.0�, internal rotation 7.8�, external rotation 7.1� and

abduction 7.3�.

Patient Global Impression of Change (PGIC): This scale

was used to measure perceived change in hip pain and

function after 4 and 10 months. The scoring alternatives

on the ordinal scale were: 1¼ very much improved,

2¼much improved, 3¼ slightly improved, 4¼ no

change, 5¼ slightly worse, 6¼much worse and

7¼ very much worse.[25]

Analysis

Scores at baseline and after 4 and 10 months were

presented in tables, and a graph was constructed of data

from the main outcome. A change over time was called

significant if it was above the minimal important change,

smallest detectable change or minimal detectable

change, as informed for the different tests.

Table 1. Progression of the main themes implemented in the first to twelfth movement sessions of Basic Body Awareness Therapy
(BBAT).

BBAT sessions
Themes focused according to progression of BBAT sessions to deepen movement

quality and movement awareness

1st Balanced, stable and free vertical axis integrated in the movements, finding the path
and form in the movements

2nd Flow, elasticity and rhythm integrated in the movements
3rd Attentive and intentional direction in the movements
4th Adjusting energy in the movements, appropriate to the task
5th Let the movements originate from the centre in the trunk
6th Congruent movements in the person as a whole, characterized by unity and integration
7th–12th Integration of movement quality and movement aspects used in daily routine
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Results

Five male and two female patients participated, ranging

in age from 45 to 80 years. They had minimal joint space

(MJS) of the index hip ranging from 0 to 2 mm. Patient

characteristics and background variables are shown in

Table 2. Two patients (patients 1 and 2) participated in

PE only, while the others participated in PE and BBAT.

Compliance was good in four patients taking part in 12

or 13 BBAT sessions, while patient 5 took part in only

seven owing to particular health problems unrelated to

the hip osteoarthritis. Her data were also missing at 10

months. Self-report and physical performance data for

each patient at baseline and after 4 and 10 months are

shown in Tables 3–7 and a summary for each patient is

presented below. Change in the main outcome, pain

during walking, is illustrated for each participant in

Figure 1.

Patient 1

Patient 1 was in his forties and overweight, and worked

full time as a carpenter. He was not motivated for BBAT

but would exercise on his own (by hiking in the woods).

His right hip problem had lasted for 8–9 months, and

radiographic osteoarthritis severity by MJS was moder-

ate (2 mm) as defined by Croft et al.[35] At baseline pain

intensity during walking was 5 on NRS and most physical

and functional measures indicated moderate to severe

disability (Tables 4–6). After 4 months he reported on the

PGIC to be much better in both pain and function (Table

7) and he had managed to reduce his weight by 4.5 kg

(10 lb). He had also significantly improved on the ADL

and sport/recreation subscales of HOOS (Table 4) and on

UCLA activity and EQ-5D (Table 5). The HHS had

changed from fair to good (Table 5) and hip ROM had

improved above the minimal detectable change in

flexion, internal rotation and abduction, but internal

rotation had decreased (Table 6). Walking speed by TUG

had not changed. Unfortunately, we were not able to

obtain follow-up data after 10 months.

Patient 2

Patient 2 was in his early sixties and worked full time as a

professional healthcare worker. He did not choose to

participate in BBAT as walking on asphalt pavements to

the training location would worsen his pain. He would

rather use periods of less pain to go climbing, his

favourite activity. The hip pain had lasted for 2 years, and

he had severe hip osteoarthritis, MJS being 0 mm. At

baseline he reported substantial pain during walking

(NRS¼ 7.0) and substantial disability scores on several

HOOS subscales, and HHS was poor (Tables 3–5). After 4

months he reported on PGIC to be somewhat better in

both pain and function (Table 7). He had improved

significantly in pain during walking (Table 3). The HHS

had changed from poor to fair, the UCLA activity score

improved, while most of the other measures tended to

improve, but not significantly (Tables 3–6). After 10

months he reported on PGIC that the condition was

rather unchanged (from the status at 4 months), which

was more or less supported by scores on the other self-

report and performance measures.

Patient 3

Patient 3 was in his fifties and sick-listed from a job as a

plumber. He was highly motivated for PE and BBAT to

improve his condition and return to work. The hip pain

had lasted for 6 years and moderate hip osteoarthritis

was indicated by MJS¼ 2 mm. At baseline pain during

walking was 6 on NRS. He also reported substantial pain

during sitting (NRS¼ 8) and at night (Table 3), as well as

moderate to severe disability on HOOS subscale scores

(Table 4). HHS was poor. After 4 months he had partly

returned to work, and he reported on PGIC that pain was

somewhat better and function very much better

(Table 7). Pain and HOOS subscale scores and UCLA

activity had improved to a clinically important extent

(Tables 3–5). Scores on HHS had changed from poor to

good. The ROM of internal and external rotation had

improved significantly. At 10 months he worked full

time. He had mainly kept his improved scores from the 4

month assessment, but most subscales on HOOS had

deteriorated while the HHS was excellent (Table 5). He

reported on PGIC to be much better in pain and

somewhat better in function (Table 7).

Patient 4

Patient 4 was a pensioner in his late seventies who had

worked previously as a dairy man. He was very

motivated to try out ‘any intervention that might be

beneficial to [his] hip’. The hip pain had lasted for a year,

and severe hip osteoarthritis was indicated by

MJS¼ 1 mm. Pain during walking was rated 5.5 at

baseline and HHS was 77 (fair). Scores on HOOS

subscales were rather high (less disability), except for

QoL being moderate (Table 4). After 4 months he

reported on PGIC to be somewhat better in both pain

and function (Table 7), but other pain and disability

scores (Tables 3–6) were rather unchanged or tended to

have changed in a negative direction (HOOS subscales).

At 10 months he reported on PGIC that pain was much

better, and function somewhat better than at 4 months.

4 L. I. STRAND ET AL.
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Pain during walking was unchanged while pain at night

had improved from NRS¼ 3 to 1. Scores on HHS were

good (Table 5).

Patient 5

Patient 5 was a pensioner in her late sixties and a former

shop manager. She considered herself too young for hip

replacement and was motivated to try out PE and BBAT.

Her hip problems had lasted for 8 months, and she had

moderate hip osteoarthritis by MJS¼ 2 mm. Pain during

walking was 5.0 on NRS at baseline (Table 3) and she

reported substantial pain during sitting (NRS¼ 7) and at

night (NRS¼ 8). Her QoL scores were low at baseline

(Tables 4 and 5), and HHS was poor. After 4 months

she reported on PGIC to be very much better in pain

and much better in function (Table 7). Pain and QoL

scores had improved significantly, as assessed by NRS,

HOOS Pain subscale and EQ-5D (Tables 3–5). HHS was

excellent. During the training period she had other

health problems and was only able to attend seven

BBAT sessions. Because of serious private matters,

unrelated to the hip, she did not attend the 10 month

assessments.

Patient 6

Patient 6 was in her late sixties and on disability pension,

but had worked formerly as a healthcare assistant. She

was motivated to participate in PE and BBAT to improve

her physical fitness in case hip arthroplasty became

necessary. Her hip problems had lasted for 12 years and

she had severe hip osteoarthritis (MJS¼ 1 mm). At

baseline she had high pain during walking (NRS¼ 8.0)

(Table 3), substantial HOOS disability scores and low QoL

scores (Tables 4 and 5). After 4 months she reported on

PGIC that pain and function were somewhat better

(Table 7). There was a significant improvement in pain

during walking, in the HOOS subscale scores of symp-

toms, ADL, sport/recreation and QoL, and in QoL
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Figure 1. Change in pain during walking for participants 1–7.

Table 2. Patient characteristics and background variables at baseline.

Patient Gender
Age group

(years)
BMI

(kg/m2)
More affected

hip
Hip pain
duration

Joint space
(mm) Profession Work status

1a Male 45–50 36.4 Right 9 months 2 Carpenter Working
2a Male 60–65 23.5 Right 2 years 0 Physician Working
3 Male 50–55 25.8 Left 6 years 2 Plumber Sick leave
4 Male 75–80 20.9 Left 1 year 1 Dairy worker Pensioner
5 Female 65–70 32.5 Right 8 months 2 Shop manager Pensioner
6 Female 65–70 26.5 Left 12 years 1 Healthcare assistant Disability pension
7 Male 65–70 26.3 Right 3 years 0 Teacher Pensioner

aParticipated in patient education only.
BMI: body mass index.
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assessed by EQ-5D (Tables 3–5). HHS had changed from

poor to fair. At 10 months pain by NRS was still

improved, and PGIC scores still indicated somewhat less

pain and better functioning than at 4 months. Still, some

HOOS subscale scores tended to worsen (Table 4) and

the UCLA activity score was worse after 4 and 10 months

as compared to baseline.

Patient 7

Patient 7 was a pensioner in his late sixties who had

worked formerly as a teacher. His hip problems had lasted

for 3 years and MJS¼ 0 mm. Having a history of heart

disease he was motivated to participate in PE and BBAT as

he wished to postpone hip replacement surgery for as

long as possible. At baseline he had high pain during

walking (NRS¼ 8) (Table 3), HHS and HOOS subscales

indicated severe disability, and QoL scores were low

(Tables 4 and 5). After 4 months he reported on PGIC to

be much better, but had not improved significantly on

the various measures, rather the opposite. After 10

months he reported on PGIC to be somewhat worse in

both pain and function, and other measures had also

deteriorated. He now considered surgery inevitable.

Discussion

According to MJS from X-rays and scores of symptoms

from self-report and performance measures, the patients

included in this study had moderate to severe hip

osteoarthritis and were potential candidates for hip

arthroplasty. Two patients were motivated to try out PE

only, and five a combination of PE and BBAT.

Outcome at 4 and 10 months

The different assessment tools provided a broad picture

of change over time. Pain during walking is a major

Table 5. Test scores of hip disability (Harris Hip Score), health-
related quality of life [EuroQol 5 Dimensions (EQ-5D)], activity
level [University of California at Los Angeles (UCLA) activity] and
physical capacity [Timed Up and Go (TUG)], assessed at baseline
and after 4 and 10 months.

Harris Hip
Score

EQ-5D
0–100

UCLA
activity

TUG
(s)

Patient Assessment 0–100 (best) (best) 0–10 (best)

1a Baseline 74 69 7 5.33
4 months 86 75 8 6.30
10 monthsb – – – –

2a Baseline 57 70 6 5.48
4 months 70 70 8 4.42
10 months 59 80 8 3.92

3 Baseline 67 75 5 4.79
4 months 86 75 9 5.00
10 months 96 75 8 4.74

4 Baseline 77 70 6 7.00
4 months 74 70 6 7.30
10 months 81 60 6 5.65

5 Baseline 59 35 4 8.1
4 months 95 75 3 7.0
10 monthsb – – – –

6 Baseline 52 40 6 8.40
4 months 76 75 4 6.80
10 months 67 55 4 7.45

7 Baseline 59 50 8 5.60
4 months 65 70 7 5.35
10 months 56 60 5 7.23

aParticipated in patient education only; bmissing.

Table 3. Pain intensity in connection with walking, sitting and
at night, at baseline and after 4 and 10 months, assessed with a
numeric rating scale (scale 0–10).

Patient Assessments
Pain during

walking
Pain during

sitting
Pain at
night

1a Baseline 5.0 2.0 3.0
4 months 4.5 1.0 1.0
10 monthsb – – –

2a Baseline 7.0 4.0 2.0
4 months 3.0 3.0 2.0
10 months 4.0 3.0 3.0

3 Baseline 6.0 8.0 5.0
4 months 2.0 1.0 2.0
10 months 2.0 1.0 1.0

4 Baseline 5.5 1.0 3.0
4 months 5.0 2.0 2.0
10 months 5.0 1.0 1.0

5 Baseline 5.0 7.0 8.0
4 months 0.0 0.0 0.0
10 monthsb – – –

6 Baseline 8.0 7.0 8.0
4 months 4.0 3.0 2.0
10 months 4.0 5.0 2.0

7 Baseline 8.0 0.0 0.0
4 months 1.0–8.0c 0.0 0.0
10 months 8.0 1.0 2.0

aParticipated in patient education only; bmissing; cvarying pain during
walking as scored.

Table 4. Subscales of Hip disability and Osteoarthritis Outcome
Score (HOOS 2.0) assessed at baseline and after 4 and 10 months
[scale 0–100 (best)].

Patient Assessment Pain Symptoms ADL Sport/rec. QoL

1a Baseline 50.0 55.0 50.0 18.8 50.0
4 months 67.5 70.0 88.2 62.5 68.8
10 monthsb – – – – –

2a Baseline 40.0 35.0 64.7 25.0 31.3
4 months 52.5 45.0 60.3 37.5 43.8
10 months 52.5 45.0 67.7 37.5 50.0

3 Baseline 45.0 35.0 48.5 50.0 43.8
4 months 80.0 55.0 95.6 93.8 62.5
10 months 52.5 60.0 64.7 62.5 43.8

4 Baseline 75.0 80.0 92.7 93.8 56.3
4 months 65.0 75.0 76.5 87.5 50.0
10 months 50.0 75.0 83.8 75.0 56.3

5 Baseline 60.0 85.0 63.2 81.3 25.0
4 months 87.5 70.0 73.5 62.5 43.8
10 monthsb – – – – –

6 Baseline 25.0 25.0 29.4 12.5 25.0
4 months 42.5 55.0 66.2 50.0 37.5
10 months 42.5 50.0 36.8 37.5 31.3

7 Baseline 57.5 35.0 63.2 25.0 18.8
4 months 55.0 50.0 69.1 31.3 31.3
10 months 37.5 35.0 36.8 12.5 18.8

aParticipated in patient education only; bmissing.
ADL: activities of daily living; rec.: recreation; QoL: quality of life.
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problem in hip osteoarthritis,[36] and we chose this

variable in advance as the main outcome. After 4 months

there was a significant pain reduction in four patients

(patients 2, 3, 5 and 6), while pain was maintained at the

baseline level in the other three (Figure 1). Patient 2 had

participated in PE only, while patients 3, 5 and 6 had

participated in PE and BBAT. Patients 3, 5 and 6 also

showed significantly less pain during sitting and at night,

while patients 5 and 6 showed a remarkable improve-

ment in QoL (EQ-5D). However, at the 4 month assess-

ment all reported on PGIC to have improved more or

less in pain and function. HHS, which was fair or poor at

baseline, was now excellent in patient 5, good in

patients 1 and 3, fair in patients 2, 4 and 6, and poor

in patient 7.

The outcome 6 months later was of particular interest,

as this would indicate whether the intervention could have

lasting effects. Unfortunately, two patients were missing

(for reasons unrelated to the hip problem), decreasing the

long-term evidence from the study. The significant pain

reduction during walking registered at 4 months was

maintained after 10 months in patients 2, 3 and 6. The HHS

was further improved in patients 3 (excellent) and 4 (good),

but tended to be worse (poor) in patients 2, 6 and 7. On

PGIC all patients reported being more or less improved

from the 4 month assessment, but patient 2 was

unchanged and patient 7 was worse, being the only one

motivated to undergo surgery. One can speculate whether

the rather bad outcome of these two patients was related

to the lack of hip cartilage (MJS¼ 0 mm).

Table 6. Range of motion (ROM) of the hip in degrees of index joint at baseline and after 4 and 10 months, and comparison of total
ROM between hips.

Patient, index hip Assessment Flex. Ext. Ext. rot. Int. rot. Abd. Add.
Total,

right/left

1a, right Baseline 90 5 25 15 15 15 165/220
4 months 110 10 15 25 30 10 200/220

10 monthsb – – – – – – –
2a, right Baseline 100 5 10 10 10 15 150/230

4 months 105 10 10 15 15 10 165/230
10 months 105 0 10 5 15 5 140/195

3, left Baseline 85 5 10 10 20 10 220/140
4 months 90 5 20 25 20 10 185/170

10 months 100 5 0 15 25 15 230/160
4, left Baseline 90 0 5 10 10 5 170/120

4 months 85 0 0 10 20 10 180/125
10 months 95 5 20 0 15 10 195/145

5, right Baseline 90 a 5 10 15 15 135/180
4 months 95 10 15 10 25 15 170/200

10 monthsb – – – – – – –
6, left Baseline 95 5 20 5 20 15 210/160

4 months 95 5 10 10 25 15 185/160
10 months 95 5 15 15 15 15 215/160

7, right Baseline 95 10 25 10 20 25 185/210
4 months 95 5 10 10 25 15 160/205

10 months 95 5 15 15 15 15 160/205

aParticipated in patient education only; bmissing.
Flex.: flexion; Ext.: extension; Ext. rot.: external rotation; Int. rot.: internal rotation; Abd.: abduction; Add.: adduction.

Table 7. Perceived change in pain and function from baseline to 4 months (4 m) and from 4 months to 10 months (10 m), assessed
with the Patient Global Impression of Change (PGIC).

Patient
Very much

better
Much
better

Somewhat
better Unchanged

Somewhat
worse

Much
worse

Very much
worse

1 Paina 4 m
Functiona 4 m

2 Pain 4 m 10 m
Function 4 m 10 m

3 Pain 10 m 4 m
Function 4 m 10 m

4 Pain 10 m 4 m
Function 4 m, 10 m

5 Paina 4 m
Functiona 4 m

6 Pain 4 m, 10 m
Function 4 m, 10 m

7 Pain 4 m 10 m
Function 4 m 10 m

aMissing values at 10 months.
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Comparison with results from other studies

Few case studies have been published regarding the short-

and long-term effects of physiotherapy modalities in hip

osteoarthritis. In a study by King,[37] the patients received

treatment three times a week over 7 weeks, focusing on

strength training of hip muscles and functional exercises

including gait re-education. Pain was reported to be

substantially decreased (not measured) and hip ROM

increased. The long-term effect was, however, not rec-

orded. In another study, the treatment of a woman

involved warm-up and walking instructions, strengthening,

stretching, flexibility and functional exercises given twice a

week over 12 weeks.[5] Pain at baseline was rather low, at

22 on a VAS of 0–100, and decreased to 11 after 6 months.

Some randomized controlled trials were not able to show a

difference in long-term change in pain between patients

who received PE combined with traditional exercises or

manual therapy, and those who received PE alone [38,39]

or sham therapy.[40] Svege et al. [41] demonstrated,

however, that PE and exercises combined might postpone

arthroplasty. Ageberg et al. [42] presented the share of

patients who improved after neuromuscular training while

they waited for total joint replacement. The percentage of

responders on the HOOS subscales (�15%) was 55% in

pain, 47% in symptoms, 42% in ADL, 61% in sport/

recreation and 62% in QoL after a mean of 15 weeks.

Comparable short-term responders on HOOS calculated in

our study after 16 weeks were 71% on the pain, symptom,

ADL and sport/recreation subscales, and 86% on QoL.

The outcome of our study may seem promising

compared to other studies, especially over a longer

period. So, why may BBAT be beneficial for patients

with hip osteoarthritis? There is widespread use of

strengthening exercises and manual therapy in the

management of hip osteoarthritis,[43] but insufficient

evidence for their effect.[40,44] BBAT may seem to have

some similarities in its aims to neuromuscular training:

‘to enhance appropriate muscle activation to obtain

functional stabilization of joints, reduce joint load, and

achieve quality and efficiency of movements and

thereby optimize the patient’s function’.[42] However,

the methodology and process seem different. The BBAT

group sessions focus on improving body and movement

awareness and posture, and movement quality by

physically practising and repeating more healthy and

functional movements and postures, and by mentally

exploring and conceptualizing movement and body

experiences. After each movement session, the partici-

pants share experiences in the group, reflecting upon

their own ‘findings’. Home practice and integration of

movement experiences in daily life may explain the

long-term improvement in pain and functioning. The

attention of the BBAT instructor is on the individual,

building a relationship and looking for movement

resources,[21] while learning is also enforced by

participating in the group process.

Limitations and strengths

The different outcome measures give a broad picture of

changes in the study. The design made it possible to

study in depth the effect of therapy in multiple cases,

looking for commonalities and differences. Still, the study

is small, limiting its generalizability. Some patients made

remarkable improvements, while others were unchanged

or even worse over a longer period, possibly owing to a

lack of cartilage in the hip joint. Also, using this design we

cannot be sure whether the changes reported are due to

the interventions or simply to variability in the condition

over time. Two patients did not participate in BBAT. They

worked full time, and may represent patients who are

willing and able to make lifestyle changes on their own,

given PE. A randomized controlled trial should be

performed to examine the supplementary effect of BBAT.

Conclusion

Change in pain during walking was shown to differ

among patients with moderate to severe hip osteoarth-

ritis who participated in either PE only or PE and BBAT

combined after 4 and 10 months. Significant improve-

ment was seen in three out of five patients after 10

months. The promising long-term results in individual

patients call for a randomized controlled trial with

sufficient power to examine the supplementary effects

of BBAT. Patients should probably have an MJS40 mm

to obtain an improvement that lasts over time.
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