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Abstract
Background: In the field of rehabilitation, patients are supposed to be experts on their own lives, but the patient’s
own desires in this respect are often not reported. Our objectives were to describe the patients’ desires regarding
functional improvements before and after total hip arthroplasty (THA).
Methods: Sixty-four patients, 34 women and 30 men, with a mean age of 65 years, were asked to describe in free
text which physical functions they desired to improve. They were asked before surgery and at three and 12 months
after surgery. Each response signified one desired improvement. The responses were coded according to the
International Classification of Functioning, Disability and Health (ICF) to the 1st, 2nd and 3rd category levels. The
frequency of the codes was calculated as a percentage of the total number of responses of all assessments times
and in percentage of each time of assessment.
Results: A total of 333 responses were classified under Part 1 of the ICF, Functioning and Disability, and 88% of the
responses fell into the Activities and Participation component. The numbers of responses classified into the
Activities and Participation component were decreasing over time (p < 0.001). The categories of Walking (d450),
Moving around (d455), and Recreation and leisure (d920) included more than half of the responses at all the
assessment times. At three months after surgery, there was a trend that fewer responses were classified into the
Recreation and leisure category, while more responses were classified into the category of Dressing (d540).
Conclusions: The number of functional improvements desired by the patients decreased during the first
postoperative year, while the content of the desires before and one year after THA were rather consistent over time
and mainly concerned with the ability to walk and participate in recreation and leisure activities. At three months,
however, there was a tendency that the patients were more concerned about the immediate problems with
putting on socks and shoes.
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Background
In the field of rehabilitation, patients are regarded to be
experts on their own lives [1]. Many authors maintain
that when rehabilitation interventions are being planned,
the patients’ own desires regarding functional improvement should be given more weight than is usual today
[2]. This means that patients should have a strong say in
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defining which problems should be addressed during
rehabilitation [3], and clinicians should take this into
account and tailor the interventions to the patients’ own
desires to enable the patients to live meaningful lives [4].
Physiotherapy is a central element in rehabilitation after
total hip arthroplasty (THA) for osteoarthritis (OA) [5].
As far as we know, what patients with THA actually
want to obtain from physiotherapy is not reported.
Several studies have examined what patients expect
from THA surgery. Mancuso et al. [6-8] found that the
patients’ preoperative expectations were to obtain pain
relief and improve walking [6,7], and these expectations
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were fulfilled when the patients were asked four years
later [8]. The results from other studies not directly
examining expectations also suggest that pain relief is
obtained and improved physical functioning are reached
during the first year after surgery [9-14]. A qualitative
study suggests that the patients expect to return to work
and their previous level of physical functioning [15].
However, these studies do not especially address what
patients expect from rehabilitation or physiotherapy
after THA surgery.
Physiotherapy is aimed to improve and optimize physical functioning [16,17]. However, prior studies examining which improvements patients with THA expect with
respect to physical functioning is mostly described in rather general terms, for example to improve walking [7].
Some may want to walk safely indoors, while others may
want to do more demanding activities, such as skiing or
hiking in the mountains, which they enjoyed before they
became incapacitated [18]. Thus, we wanted to get a
more detailed description of the activities the patients
desired to improve during the first year after surgery,
and we also wanted to examine whether their desires
changed over time.
A way of assessing patients’ desires is to ask the patients to describe in their own words what they wish to
achieve. Such free text responses may be systematised by
using the International Classification of Functioning,
Disability and Health (ICF), developed by the World
Health Organization (WHO). The ICF is a model and
classification system that may contribute to broaden our
understanding of the different ways in which chronic
conditions can affect a patient’s functioning [19]. The
ICF model has two parts, each of which contains several
components. Part 1 is Functioning and Disability, and

Chapters 1st level

Methods
Study design and participants

The present study is part of a study designed to examine recovery course the first year after surgery [14] and
to examine whether participation in a physiotherapy
programme starting three months after surgery influenced
the recovery course [20]. The study had a longitudinal
design, and the patients were asked to describe what
they wanted to improve preoperatively and at three and
12 months postoperatively. Patients with hip OA were
consecutively recruited the day before THA surgery and
asked to participate in the study. They were recruited
from two hospitals in the period from October 2008 to
March 2010. The inclusion criteria were a diagnosis of
primary hip OA and residence close to the hospital, i.e.
within a radius of about 30 km, so as to make it easy for
them to attend training sessions. They were excluded if
they had OA in a knee or the contralateral hip that
restricted walking, a neurological disease, dementia,
heart disease, drug abuse and an inadequate ability to
read and understand Norwegian. The study was carried
out in compliance with the Helsinki Declaration, and

Functioning and Disability

Part 1

Component

includes the components Body Functions and Structures, and Activities and Participation (Figure 1). Part 2,
Contextual Factors, also has two components: Environmental Factors and Personal Factors. In the present
study we used the ICF as a tool to classify the free-text
responses and describe what the patients with THA
wished to improve during the first year after surgery.
The objective of this study was to describe the desires of
a group of patients regarding improvements in physical
functioning before they underwent THA and at three and
12 months after surgery.

Body Functions
and Structures (s)

b1-b8

s1-s8

Activities and
Participation (d)

d1-d9

Categories 2nd level

b110-b899

d110-d899

Categories 3rd level

b1100-b7809

d1550-d9309

Figure 1 Structure of part 1 of the international classification of functioning, disability and health (icf) applicable to patients after total
hip arthroplasty.
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formal approval was given by the Regional Committee for
Medical Research Ethics and Norwegian Social Science
Data Services. Written consent for participation in the
study was obtained from those who approved.
Personal characteristics

Before surgery the patients completed a questionnaire on
age, sex, body weight, height, educational level, marital
status, comorbidities, history of pain at night, prosthesis in
the contralateral hip or knees, and their self-evaluated
level of physical activity.
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Table 1 Examples of patients’ desires of functional
improvements linked to the international classification of
functioning, disability and health
2nd level
classification

3rd level classifiacation

Patient’s free text
response

b455: Exercise
tolerance functions

b4550: General physical
endurance

“Improve endurance”

b730: Muscle power
functions

b7301: Power of muscles
in one limb

“Improve muscle
strength in the limb”

b755: Involuntary
movement reaction
functions

No code at 3rd level

“Balance”

Walking (d450)

d4500: Walking

“To walk”

d4501: Walking long
distances

“Walking longer
distances”

The patients’ desires regarding improvements in physical
functioning

The Patient-Specific Functional Scale (PSFS) has been developed to identify the kinds of problems a particular patient considers to be serious [21-23]. The patient responds
in free text to the following question: “Today, are there any
activities that you are unable to do or have difficulty with
because of your problem?” In the present study we modified the PSFS question as follows “Which activities do you
consider it important to improve?” As in the PSFS, the
patients were asked to identify one to three activities. The
patients were not shown their previous answers in the subsequent assessments at three and 12 months. Whether the
question was understandable was tried out among some
random patients at the hospital before the study started,
and the question seemed understandable for the patients.

Moving around (d455) d4551: Climbing

“Walking on stairs”

Dressing (d540)

“Putting on sock
and shoes”
“Socks”
“Tie shoes”

Caring for household
objects (d650)

D6505: Taking care of
plants and animals

“Gardening”

Recreation and leisure
(d920)

d9201: Sport

“Skiing”
“Bicycling”
“Swimming”
“Playing golf”
“Playing tennis”
“Playing badminton”
“To participate in a
training group”

Analysis

All the patients’ desires as expressed in free text were
manually coded and classified according to the ICF. The
responses were linked to the most closely related ICF categories according to the linking rules [24,25]. Each desire
mentioned by each patient was considered to be one response. Thus, a patient who wished to improve three
physical functions produced three responses. The desires
were first classified under Part 1, Functioning and Disability, or Part 2, Contextual Factors. None of them were
found to correspond to Contextual Factors. The desires
were then classified under the Body Functions and Structures component or the Activities and Participation component. Then responses were linked first into chapter at
1st level, then category at the 2nd level and the 3rd level
[19] (Figure 1). The classification process was completed
by the first author in close cooperation with the third author, both being physiotherapists. When they were uncertain or they disagreed, the linking was discussed until
consensus was reached. To make the coding process
transparent [25], examples of how the responses were
linked to the ICF are presented in Table 1. At each assessment, the total number of ICF-coded responses was
counted and the proportion of responses in each category

d5402: Putting on socks
and shoes

d9208: Other specified
recreation and leisure
activities

“Hiking in the
mountain”
“Go for long walks
in the woods”
“Go for walks a
couple of hours”
“Go for long walks
with the dog”
“Hunting”
“Fishing”
“Build a cottage”
“Woodcutting”

was calculated as a percentage of the total number of responses at the particular assessment time. To analyse
whether the individuals changed their number of desires
over time Friedman Test was used due to non-normally
distributed data.

Results
Participants

Before surgery, 128 patients who fulfilled the inclusion
criteria were asked to participate. Thirty-six patients
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declined, leaving 92 to be assessed preoperatively.
Twenty-four patients withdrew from the study at three
months, and four withdrew before the 12-month assessments. In this study, we report the responses of the 64
patients who participated at all assessment times. The
patients’ mean age was 65 years, range 45–81, and the
group included 34 women and 30 men (Table 2).
Overview of the patients’ responses

A total of 333 free-text responses were received at the
three assessment times, all of which were classified
under the Functioning and Disability part of the ICF. Of
these, 41 responses (12%) were classified into six different categories under Body Functions and Structures at
the 2nd level (Table 3), while 292 responses (88%) were
classified into ten categories under Activities and Participation at the 2nd level (Table 4). The total number of
responses at each assessment time decreased during the
year, from 145 responses before surgery to 109 at three
months and 79 at 12 months.
Desired improvements of physical functioning

The results are shown in detail in Tables 3 and 4. Of the
total responses at the different assessment times, 10% to
15% were classified under the component Body Functions
and Structures, while 85% to 91% of the responses were
classified into the component Activities and Participation.
At the 2nd level classification 42% to 47% of the responses
were classified into the categories Walking (d450) and
Moving around (d455) at the different time points. Over
time, 13% to 25% of the responses were classified into the
category Recreation and leisure (d920). At three months
there was a tendency of fewer responses coded into the
category Recreation and leisure (d920) and some increase
of the responses classified into the Dressing (d540)
Table 2 Personal characteristics of the patients before
total hip arthroplasty (n = 64)
Characteristics

n (%)

Mean (95% CI)

Age (y)

65 (64, 67)

Body mass index

27 (26, 28)

Women

34 (53)

Educational level of >12 years

37 (58)

Married/cohabiting

50 (78)

Exeter prosthesis

47 (73)

Spectron prosthesis

17 (27)

Previous prosthesis hip or knee

19 (30)

Pain at night

50 (78)

Previous physical activity level
(high/moderate)

45 (70)

Comorbidity

20 (31)

Physiotherapy within/during first 3 months

46 (71)
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category. At 12 months, 12 patients had no further desires
and answered that everything was OK.
When comparing the responses of each individual at
the different time points a change in what they wanted
to improve from one time to another was seen for most
of the patients. The different desires of improvement
were distributed evenly across ages and among men and
women. The number of desires within patients classified
into the Body Functions and Structures component did
not change over time (p = 0.8). There was a decrease in
number of desires classified into the Activities and
Participation component reported by the subjects from
preoperative median (25%-75% percentiles) 2 (1–3), to
three months 1 (1–2), and to 12 months after surgery
1 (0–1) (p < 0.001).

Discussion
More than 85% of the patients’ desires before and after
THA were classified under the Activities and Participation component of the ICF. More than half of the total
responses were classified into the categories of Walking,
Moving around, and Recreation and leisure. The desires
were rather consistent over time, but there was noticed
some reduction of responses in the Recreation and leisure
category and an increase into the Dressing category at
three months after arthroplasty. The number of desires
presented by each individual decreased during the first
postoperative year.
Our finding that most of the functional improvement
responses fell into the Activities and Participation component is in line with previous research on patients with different forms of non-surgical musculoskeletal disorders. In
a large sample of PSFS responses from patients receiving
physiotherapy for musculoskeletal disorders, Fairbairn
et al. [26] found that most responses could be classified
under the activity component of the ICF. Hobbs et al. [27]
studied patients’ free text responses to two questions on
expectations before THA. One of the questions concerned
what the patients felt they needed and the other what they
wished to achieve. They found that only a few responses
could be classified as Body Functions, and that the majority were classified under the Activities and Participation
component. These questions about patients’ needs and
desires seem to be closely related to our question about
patients’ desires, which suggests that our preoperative results support their findings. In neither of the two studies,
however, could any responses be classified at the third
category level, so that our study provides a more detailed
description of what patients wish to improve before and
after surgery. Mancuso et al. [6,8] found that improvements in walking were expected by most of the patients
preoperatively. Our results give a more detailed description about the patients’ desire of walking, as the desires of
walking and moving about also implied demanding
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Table 3 No. (% of total) of responses classified into part 1, body functions and structures, of the international
classification of functioning, disability and health
1st level classification
(ICF chapters)

2nd level classification
(ICF categories)

3rd level classification Before surgery no.
(ICF categories)
(% of total 145)

3 months after 12 months after
surgery no.
surgery no.
(% of total 109) (% of total 79)

b 1: Mental functions

Sleep functions (b134)

Quality of sleep
(b1343)

2 (1.4)

0 (0)

0 (0)

b 4: Functions of cardiovascular
and respiratory systems

Exercise tolerance functions
(b455)

General physical
endurance (b4550)

5 (3.4)

2 (1.8)

1 (1.3)

b 7: Neuromuscular and
movement-related functions

Mobility of joint functions
(b710)

Mobility of a single
joint (b7100)

5 (3.4)

4 (3.7)

1 (1.3)

Muscle power functions
(b730)

Power of muscles in
one limb (b7301)

0 (0)

2 (1.8)

2 (2.5)

Involuntary movement
reaction functions (b755)

No code at 3rd level

1 (0.7)

7 (6.4)

8 (10.1)

Gait pattern function (b770)

No code at 3rd level

1 (0.7)

0 (0)

0 (0)

14 (9.6)

15 (13.7)

12 (15.2)

Total no. of responses of Body Functions and Structures
Differences in number of responses within subjects over time; p = 0.8.

activities such as sport activities and other leisure activities
like hunting and fishing. These can be challenging desires
to approach for the field of rehabilitation in general and
for physiotherapists in particular.
The patients had a decreasing number of desires over
time. Further, when looking at each patient’s responses
from one assessment to another we found that most of
the patients presented new and different desires. This
suggests that when improvements were reached in some
activities, new desires of improvements within other
activities may have appeared. At three months, desires
tended to change from recreation and leisure activities
to dressing, in particular to put on socks and shoes. This
probably reflects the fact that the movement restrictions
imposed by the surgeon, which included not allowing
hip ROM to exceed 90° of hip flexion during the first
three months, made it difficult for them to reach down
far enough to put on socks and shoes. At 12 months,
these patients no longer seemed to have difficulty with
dressing and climbing stairs. However, just like before
surgery many of the patients expressed a desire for further improvements classified into the recreation and
leisure category. In a previous study of patients with hip
and knee OA it was also found that return to recreational
activities and no restriction in walking were among the
issues of most concern to the patients [28]. The study was
based on a questionnaire and only investigated patients’
desires before surgery, while we found that the free text
responses related to improvements in recreational and
leisure activities were still present at 12 months after
surgery. To our knowledge, this is the first study to show
that the patients’ desires before surgery remain relatively
consistent during the first year after THA.
Questionnaires have been developed to assess therapeutic outcomes from a patient perspective. The Hip
Dysfunction and Osteoarthritis Outcome Score (HOOS)

[29] and the Harris Hip Score (HHS) [30] are frequently
used for assessing outcome after THA. In these questionnaires pain is essential, together with physical functioning.
Our question was related to functional improvements
desired by the patients and explains why pain relief was
not an adequate answer to our question. Both HOOS
and HHS mainly address activities related to hip ROM
and different forms of indoor everyday activities. We
found that many of the issues of physical functioning
relevant to the patients are not covered in the questionnaires, such as endurance, balance, and different leisure
activities, like hiking in the woods, skiing and bicycling.
In the HHS, there are two items out of ten about walking long distances and using public transport, and in the
HOOS three items out of 40 that address shopping,
running and performing heavy domestic duties. Thus,
there is a discrepancy between what our patients
wanted to achieve and what is captured by the questionnaires. In the categories under the Activities and Participation component, the questionnaires include many items
related to daily activities such as rising up from the bed or
a chair, putting on socks and shoes and walking short
distances. According to our findings these items can be
found relevant by the patients in the short term after
surgery, but in less extent 12 months after surgery where
the patients seem to focus on more demanding activities.
As these particular questionnaires do not deal fully with
concerns that patients may find important, it can be
difficult to use these instruments when evaluating whether
the goals of rehabilitation are reached.
The validity of the results depends on the quality of the
process of linking the responses to the ICF. The linking
recommendations have been followed [25]. In order to
address a question about validity, we have chosen to make
our coding process as transparent as possible in Table 1,
according to the discussion of Fayed et al. [31]. Several
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Table 4 No. (% of total) of responses classified to part 1, activities and participation, of the international classification
of functioning, disability and health
1st level classification
(ICF chapters)

2nd level classification
(ICF categories)

3rd level classification
(ICF categories)

Before surgery no.
(% of total 145)

3 months after 12 months after
surgery no.
surgery no.
(% of total 109) (% of total 79)

d 4: Mobility

Changing basic body
position (d410)

Lying down (d4100)

3 (2.1)

0 (0)

3 (3.8)

Squatting (d4101)

0 (0)

3 (2.8)

1 (1.3)

Sitting (d4103)

4 (2.8)

2 (1.8)

0 (0)

Maintaining body
position (d415)

Walking (d450)

Moving around (d455)

d 5: Self-care

d 6: Domestic life

Dressing (d540)

Bending (d4105)

3 (2.1)

3 (2.8)

2 (2.5)

Maintaining a kneeling position
(d4152)

1 (0.7)

0 (0)

0 (0)

Maintaining a sitting position
(d4153)

1 (0.7)

0 (0)

1 (1.3)

Maintaining a standing position
(d4154)

1 (0.7)

1 (0.9)

0 (0)

Walking (d4500)

22 (15.2)

8 (7.3)

6 (7.6)

Walking long distances (d4501)

20 (13.8)

22 (20.2)

17 (21.5)

Walking on different surfaces
(d4502)

3 (2.1)

0 (0)

0 (0)

Crawling (d4550)

0 (0)

1 (0.9)

0 (0)

Climbing (d4551)

18 (12.4)

17 (15.6)

6 (7.6)

Running (d4552)

5 (3.4)

1 (0.9)

4 (5.1)

Dressing (d5400)

1 (0.7)

0 (0)

0 (0)

Putting on socks and shoes (d5402)

9 (6.2)

18 (16.5)

5 (6.3)

Household tasks (d640)

Cleaning (d6402)

0 (0)

2 (1.8)

1 (1.3)

Caring for household
objects (d650)

Taking care of plants and animals
(d6505)

3 (2.1)

2 (1.8)

1 (1.3)

d 8: Major life areas

Work and employment
(d845)

Keeping a job (d845)

1 (0.7)

0 (0)

0 (0)

d 9: Community, social
and civic life

Recreation and leisure
(d920)

Sport (d9201)

10 (6.9)

5 (4.6)

16 (20.3)

Other specified recreation and
leisure activities (d9208)

26 (17.9)

9 (8.3)

4 (5.1)

131 (90.5)

94 (86.2)

67 (85.0)

Total no. of responses of Activities and Participation
Differences in number of responses within subjects over time; p < 0.001.

authors have used two independent coders to minimize
assessor bias. However, a high reliability between coders
has been reported [25,27,32]. In these studies, the reliability was not examined at the 3rd category level. We had few
doubts about how to code before we reached to the 3rd
level. Especially to the category Recreation and leisure it
was often challenging to link the responses at the 3rd level
because the codes did not have a high enough level of
detail. According to the linking rules responses should not
be linked to the code Other specified recreation and
leisure activities (d9208). Nevertheless, we did not find
any other suitable category to classify responses such as
“hiking”, “go for walks in the woods”, “hunting”, and
“fishing”. Hence, we chose to use this code. Further, it
seemed that the patients had no difficulties in understanding the question raised in the modified PSFS, because they
did not ask for explanations, and they gave clear and
concise responses to the question.

Another important question to address is whether the
patients’ responses are biased by the participation in a
training programme aimed to improve walking starting
three months after surgery and lasting for about two
months. Half of the patients participated in this
programme. When we examined the responses of the
two groups separately, the percentage of responses
coded as Body Functions and Activities and Participation, as well as in the categories of Walking, Moving
around, and Recreation and leisure, remained approximately unchanged. Taken together, we think our coding
is adequately performed at the component and first two
levels, but it can be less valid at the 3rd level.
Another important question is whether our results can
be generalised to other THA patient populations. The
patients in this study, who had been consecutively
recruited to participate in a study investigating the effect
of a training programme, had a mean age four years

Heiberg et al. BMC Musculoskeletal Disorders 2013, 14:243
http://www.biomedcentral.com/1471-2474/14/243

younger than the mean age of THA patients in Norway,
they were non-obese, higher educated than the Norwegian population, married, and had a moderate or high
level of physical activity before surgery. Thus, our group
of patients may have been to some extent selected from
among a fairly healthy, physically active population. This
may also explain that they wanted to be able to perform
rather demanding activities. However, increasing numbers of those undergoing arthroplasty today seem to be
relatively healthy, and, as our study points out, many of
them wish to lead an active life.

Conclusions
Linking patients’ responses to the ICF showed a decrease
in number of desires over time, and the most frequent
functional improvements desired by the patients both before and one year after THA were walking, moving around
and participating in rather demanding recreation and leisure activities. In the early postoperative phase, on the
other hand, the described pattern of the patients’ desires
changed and they were more concerned about improving
temporary limitations in physical functioning. The improvements desired by the patients were not covered in
the most widely used disease-specific questionnaires.
Abbreviations
HHS: Harris hip score; HOOS: Hip dysfunction and osteoarthritis outcome
score; ICF: International classification of functioning, disability and health;
OA: Osteoarthritis; PSFS: Patient-specific functional scale; THA: Total hip
arthroplasty.

Page 7 of 8

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Competing interests
The authors declare that they have no competing interests.

17.

Authors’ contributions
KEH, AE and AMM designed the study. MDH and AGK collected the data.
KEH analyzed and drafted the manuscript with regular feedback from AMM.
All authors read and approved the final manuscript.

18.

Acknowledgements
We would like to thank Mary Deighan Hansen, RPt, at Martina Hansen’s
Hospital and Anne Gunn Kallum, RPt, at Bærum Hospital, for their efforts in
recruiting the patients, performing the measurements, and collecting the
data. This work was supported by the South-Eastern Norway Regional Health
Authority.
Author details
1
Department of Physiotherapy, Bærum Hospital, Vestre Viken Hospital Trust,
Sandvika, Norway. 2Department of Health Sciences, Institute of Health and
Society, University of Oslo, P.O. Box 1089 Blindern, N-0317, Oslo, Norway.
3
Martina Hansen’s Hospital, Sandvika, Norway.

19.

20.

21.

22.

23.

Received: 5 September 2012 Accepted: 13 August 2013
Published: 15 August 2013

24.

References
1. Cott CA: Client-centred rehabilitation: client perspectives. Disabil Rehabil
2004, 26:1411–1422.
2. Gzil F, Lefeve C, Cammelli M, Pachoud B, Ravaud JF, Leplege A: Why is
rehabilitation not yet fully person-centred and should it be more
person-centred? Disabil Rehabil 2007, 29:1616–1624.
3. Dekker J, Dallmeijer AJ, Lankhorst GJ: Clinimetrics in rehabilitation
medicine: current issues in developing and applying measurement
instruments 1. J Rehabil Med 2005, 37:193–201.

25.
26.

27.

Cott CA, Wiles R, Devitt R: Continuity, transition and participation:
preparing clients for life in the community post-stroke. Disabil Rehabil
2007, 29:1566–1574.
Minns Lowe CJ, Barker KL, Dewey ME, Sackley CM: Effectiveness of
physiotherapy exercise following hip arthroplasty for osteoarthritis: a
systematic review of clinical trials. BMC Musculoskelet Disord 2009, 10:98.
Mancuso CA, Salvati EA, Johanson NA, Peterson MG, Charlson ME: Patients'
expectations and satisfaction with total hip arthroplasty. J Arthroplasty
1997, 12:387–396.
Mancuso CA, Sculco TP, Salvati EA: Patients with poor preoperative
functional status have high expectations of total hip arthroplasty.
J Arthroplasty 2003, 18:872–878.
Mancuso CA, Jout J, Salvati EA, Sculco TP: Fulfillment of patients'
expectations for total hip arthroplasty. J Bone Joint Surg Am 2009,
91:2073–2078.
Kennedy DM, Stratford PW, Hanna SE, Wessel J, Gollish JD: Modeling early
recovery of physical function following hip and knee arthroplasty.
BMC Musculoskelet Disord 2006, 7:100.
Stratford PW, Kennedy DM: Performance measures were necessary to
obtain a complete picture of osteoarthritic patients. J Clin Epidemiol 2006,
59:160–167.
van den Akker-Scheek I, Stevens M, Bulstra SK, Groothoff JW, van Horn J,
Zijlstra W: Recovery of gait after short-stay total hip arthroplasty. Arch
Phys Med Rehabil 2007, 88:361–367.
Stratford PW, Kennedy DM, Riddle DL: New study design evaluated the
validity of measures to assess change after hip or knee arthroplasty.
J Clin Epidemiol 2009, 62:347–352.
Hodt-Billington C, Helbostad JL, Vervaat W, Rognsvag T, Moe-Nilssen R:
Changes in gait symmetry, gait velocity and self-reported function
following total hip replacement. J Rehabil Med 2011, 43:787–793.
Heiberg KE, Ekeland A, Bruun-Olsen V, Mengshoel AM: Recovery and
prediction of physical functioning outcomes during the first year after
total hip arthroplasty. Arch Phys Med Rehabil 2013, 94(7):135–139.
McHugh GA, Luker KA: Individuals' expectations and challenges following
total hip replacement: a qualitative study. Disabil Rehabil 2012,
34(16):1352–1359.
Fransen M: When is physiotherapy appropriate? Best Pract Res Clin
Rheumatol 2004, 18:477–489.
Di Monaco M, Vallero F, Tappero R, Cavanna A: Rehabilitation after total
hip arthroplasty: a systematic review of controlled trials on physical
exercise programs. Eur J Phys Rehabil Med 2009, 45:303–317.
Learmonth ID, Young C, Rorabeck C: The operation of the century: total
hip replacement. Lancet 2007, 370:1508–1519.
World Health Organization: International Classification of Functioning,
Disability and Health: ICF. Geneva: WHO Library Cataloguing-in-Publication
Data; 2001.
Heiberg KE, Bruun-Olsen V, Ekeland A, Mengshoel AM: Effect of a walking
skill training program in patients who have undergone total hip
arthroplasty: Followup one year after surgery. Arthritis Care Res (Hoboken)
2012, 64:415–423.
Stratford P, Gill C, Westaway M, Binkley J: Assessing disability and change
on individual patients: a report of a patient specific measure. Physiother
Can 1995, 47:258–263.
Chatman AB, Hyams SP, Neel JM, Binkley JM, Stratford PW, Schomberg A,
et al: The Patient-Specific Functional Scale: measurement properties in
patients with knee dysfunction. Phys Ther 1997, 77:820–829.
Horn KK, Jennings S, Richardson G, Vliet DV, Hefford C, Abbott JH: The
patient-specific functional scale: psychometrics, clinimetrics, and application
as a clinical outcome measure. J Orthop Sports Phys Ther 2012, 42:30–42.
Cieza A, Brockow T, Ewert T, Amman E, Kollerits B, Chatterji S, et al: Linking
health-status measurements to the international classification of
functioning, disability and health. J Rehabil Med 2002, 34:205–210.
Cieza A, Geyh S, Chatterji S, Kostanjsek N, Ustun B, Stucki G: ICF linking rules:
an update based on lessons learned. J Rehabil Med 2005, 37:212–218.
Fairbairn K, May K, Yang Y, Balasundar S, Hefford C, Abbott JH: Mapping
patient-specific functional scale (PSFS) items to the international
classification of functioning, disability and health (ICF). Phys Ther 2012,
92:310–317.
Hobbs N, Dixon D, Rasmussen S, Judge A, Dreinhofer KE, Gunther KP, et al:
Patient preoperative expectations of total hip replacement in European
orthopedic centers. Arthritis Care Res (Hoboken) 2011, 63:1521–1527.

Heiberg et al. BMC Musculoskeletal Disorders 2013, 14:243
http://www.biomedcentral.com/1471-2474/14/243

Page 8 of 8

28. Trousdale RT, McGrory BJ, Berry DJ, Becker MW, Harmsen WS: Patients'
concerns prior to undergoing total hip and total knee arthroplasty.
Mayo Clin Proc 1999, 74:978–982.
29. Nilsdotter AK, Lohmander LS, Klassbo M, Roos EM: Hip disability and
osteoarthritis outcome score (HOOS)–validity and responsiveness in total
hip replacement. BMC Musculoskelet Disord 2003, 4:10.
30. Harris WH: Traumatic arthritis of the hip after dislocation and acetabular
fractures: treatment by mold arthroplasty. An end-result study using a
new method of result evaluation. J Bone Joint Surg Am 1969, 51:737–755.
31. Fayed N, Cieza A, Bickenbach JE: Linking health and health-related
information to the ICF: a systematic review of the literature from 2001 to
2008. Disabil Rehabil 2011, 33:1941–1951.
32. Andelic N, Johansen JB, Bautz-Holter E, Mengshoel AM, Bakke E, Roe C:
Linking self-determined functional problems of patients with neck pain
to the international classification of functioning, disability, and health
(ICF). Patient Prefer Adherence 2012, 6:749–755.
doi:10.1186/1471-2474-14-243
Cite this article as: Heiberg et al.: Functional improvements desired by
patients before and in the first year after total hip arthroplasty. BMC
Musculoskeletal Disorders 2013 14:243.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

