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Physiotherapy-supervised mobilization
and exercise following cardiac surgery:
a national questionnaire survey in Sweden
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Abstract

Background: Limited published data are available on how patients are mobilized and exercised during the
postoperative hospital stay following cardiac surgery. The aim of this survey was to determine current practice of
physiotherapy-supervised mobilization and exercise following cardiac surgery in Sweden.

Methods: A prospective survey was carried out among physiotherapists treating adult cardiac surgery patients.
A total population sample was identified and postal questionnaires were sent to the 33 physiotherapists currently
working at the departments of thoracic surgery in Sweden. In total, 29 physiotherapists (response rate 88%) from
eight hospitals completed the survey.

Results: The majority (90%) of the physiotherapists offered preoperative information. The main rationale of
physiotherapy treatment after cardiac surgery was to prevent and treat postoperative complications, improve
pulmonary function and promote physical activity. In general, one to three treatment sessions were given by a
physiotherapist on postoperative day 1 and one to two treatment sessions were given during postoperative days
2 and 3. During weekends, physiotherapy was given to a lesser degree (59% on Saturdays and 31% on Sundays to
patients on postoperative day 1). No physiotherapy treatment was given in the evenings. The routine use of early
mobilization and shoulder range of motion exercises was common during the first postoperative days, but the
choice of exercises and duration of treatment varied. Patients were reminded to adhere to sternal precautions.
There were great variations of instructions to the patients concerning weight bearing and exercises involving the
sternotomy. All respondents considered physiotherapy necessary after cardiac surgery, but only half of them
considered the physiotherapy treatment offered as optimal.

Conclusions: The results of this survey show that there are small variations in physiotherapy-supervised mobilization
and exercise following cardiac surgery in Sweden. However, the frequency and duration of exercises and
recommendations for sternal precautions reinforced for the healing period differ between physiotherapists. This survey
provides an initial insight into physiotherapy management in Sweden. Comparison with surveys in other countries is
warranted to improve the physiotherapy management and postoperative recovery of the cardiac surgery patient.

Background
Physiotherapy treatment is often prescribed to patients
undergoing cardiac surgery, in order to prevent or
diminish postoperative complications. The physiother-
apy treatment during the hospital stay generally consists
of early mobilization, range of motion exercises and

breathing exercises. The value of postoperative chest
physiotherapy has recently been established and
accepted [1-4], but it is still unclear which treatment
techniques are the most effective. In the literature a
wide variety of treatments have been suggested. Many
strategies and diverse therapies are applied postopera-
tively and these differ within and between countries.
Early mobilization and physical activity is often the first
choice of treatment, but evidence as to the optimal
intensity, timing and choice of exercises is scarce.
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There are only limited published data on how the car-
diac surgery patient should be mobilized and exercised
during the first postoperative period in hospital [4-7].
Physiotherapy management of patients undergoing cor-
onary artery bypass graft (CABG) surgery [8] and thor-
acic surgery [9] has been examined in Australia and
New Zealand. However, we found no such study per-
formed in Europe.
This national survey was carried out to establish cur-

rent clinical practice of physiotherapy-supervised exer-
cise and mobilization, during the hospital stay, for
patients having undergone cardiac surgery. A postal
questionnaire survey was sent to all physiotherapists in
Sweden working with this patient group, to determine
which methods and treatments are used.

Methods
A cross-sectional, descriptive study was carried out to
examine the physiotherapy management and mobiliza-
tion routines of cardiac surgery patients in Sweden. The
study design was a national postal questionnaire survey
sent to all 36 physiotherapists working at cardiothoracic
centres in Sweden. The routine postoperative phy-
siotherapy management of patients undergoing uncom-
plicated open-heart surgery, including CABG, mitral,
aortic or tricuspid valve surgery, or a combination of
these, was studied. Treatment of patients undergoing
cardiac transplantation or other types of cardiac surgical
procedures was not studied. The care of patients devel-
oping neurological symptoms, circulatory instability,
prolonged intubation, or other conditions requiring indi-
vidualized programmes was not considered. Physiothera-
pists who only treated patients undergoing other types
of cardiac, pulmonary or thoracic surgery procedures
were asked to return the questionnaire unanswered.
A total of 7,899 cardiac surgery operations were per-

formed in Sweden during 2007, ranging from 310 to
1,635 across the eight different hospitals performing car-
diac surgery. Median length of postoperative hospital
stay was 9 days. The average physiotherapy staffing level
for the Departments of Cardiothoracic Surgery was 3.2
(range 1.0 to 5.0) full-time equivalents.

The questionnaire
Questions were asked about pre- and postoperative phy-
siotherapy-supervised mobilization and exercise for
hospital patients following cardiac surgery. The routine
pre- and postoperative care of a hypothetical, “everyday
patient” undergoing cardiac surgery was considered to
determine the standard clinical practice. The question-
naire was developed for this specific study and con-
structed following a detailed review of the literature
concerning physiotherapy treatment after cardiac surgery
and previously developed questionnaires [8]. A range of

both closed and open questions, about pre-operative and
postoperative physiotherapy-supervised mobilization and
exercise following cardiac surgery were included in the
questionnaire. Results regarding specific breathing exer-
cises are presented elsewhere. Respondents were also
invited to make comments at the end of the survey.
A pilot test of the questionnaire was carried out prior to

the main study. Six physiotherapists working at the
Departments of Intensive Care, Cardiology or Lung Medi-
cine at our hospital were asked to answer the question-
naire for comments on layout and contents. The
questionnaire was then modified and some questions were
rephrased. The questionnaire was translated from Swedish
into English by one translator, and back-translated by
another translator, to ensure correct formulation of the
survey questions.
The study was performed during December 2007 and

January 2008. All physiotherapists working at a Depart-
ment of Cardiothoracic surgery in Sweden were sent a
postal questionnaire. The questionnaire was addressed
personally to the physiotherapists identified. The letter
included a cover letter and prepaid, self-addressed
response envelope. After 3 weeks, reminder letters with a
copy of the questionnaire were sent to those physiothera-
pists who had not yet returned the questionnaire.

Participants
Physiotherapists working at hospitals performing adult
cardiac surgery in Sweden (Sahlgrenska University Hospi-
tal, Karlskrona Hospital, Linköping University Hospital,
Lund University Hospital, Karolinska University Hospital,
Umeå University Hospital, Uppsala University Hospital
and Örebro University Hospital) were selected. The
names and addresses of the physiotherapists had been
identified and updated by the author, during a previous
Swedish Thoracic Society meeting in October 2007. The
names were double-checked via phone or mail by E.W. at
each hospital just before the start of the study.
Before the questionnaire was sent, the head of the

clinic at each selected cardiothoracic centre was con-
tacted by e-mail, to get permission to carry out the
study. Written informed consent was obtained from the
head of the clinic granting permission for their phy-
siotherapists to participate in the study.
The Regional Ethical Review Board were consulted in

September 2007 regarding ethical approval, and advised
that no formal ethical approval was required. The
results from the questionnaire are confidential and no
association between the results and a specific phy-
siotherapist is possible.

Statistical analysis
Descriptive statistics were used to analyse the results,
and means, medians and ranges were calculated. SPSS
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15.0 (SPSS Inc, Chicago, IL, USA) was used for the sta-
tistical analysis.

Results
Of the 36 identified physiotherapists working at the
departments of cardiothoracic surgery in December
2007, three could not be included in the study because
of parental leave or because they were not working with
the actual patient group. Responses were received from
all hospitals to which the survey was sent. In total, 29
replies were received (giving an 88% response rate) out
of the 33 questionnaires sent out. The physiotherapists
were aged 41 ± 8 years and the mean work experience
as physiotherapist at a department of cardiothoracic sur-
gery was 6 ± 4 (range 1-16) years. Seventy-six per cent
of respondents were women. Written physiotherapy
guidelines or protocols for physiotherapy management
of the cardiac surgery patient were available for 21
(72%) of the respondents.
All physiotherapists declared that they considered

physiotherapy necessary after cardiac surgery and 55%
considered the physiotherapy treatment offered at their
department of cardiothoracic surgery optimal, while 31%
found it not optimal and 14% said they did not know.
Reasons for the treatment not being optimal were too
many patients, lack of resources, shortness of care time,
and increased care load.
The main purpose of physiotherapy following cardiac

surgery was seen as preventing and treating postopera-
tive complications, improving pulmonary function and
promoting physical activity.

Preoperative information
The majority (90%) of the physiotherapists offered preo-
perative information to all patients undergoing non-
emergency cardiac surgery. The following topics were
most frequently covered in the preoperative information:
early mobilization (90%), post-sternotomy restrictions
(90%), risk of postoperative pulmonary complications
(90%), techniques for getting in and out of bed/the chair
(80%), breathing exercises and coughing techniques
(80%) and information about exercising the lower extre-
mities (69%). The preoperative information was usually
given to a group of patients by the physiotherapists
(76%).

Postoperative physiotherapy treatment
In total, 26 respondents answered that the physiothera-
pist automatically met all patients undergoing cardiac
surgery while three said that they only met certain
patients, with special needs, postoperatively. The phy-
siotherapists reported that during weekdays they routi-
nely treated patients on postoperative day 1 (90%),
postoperative day 2 (93%), postoperative day 3 (69%)

and postoperative days 4 and 5 (28%). The patients
usually had between one and three treatment sessions
with a physiotherapist on postoperative day 1, one to
two treatment sessions on days 2 and 3, and typically
one treatment on days 4 and 5. Physiotherapy treatment
was never given during the evenings. On Saturdays, phy-
siotherapy treatment was reported to be routinely given
to patients on their first postoperative day by 59%, and
only if needed by 41%, of the physiotherapists. The cor-
responding figures were 31%, and 14%, respectively, for
Sundays, while 55% of physiotherapists never gave treat-
ment on Sundays. On the second postoperative day,
physiotherapy treatment on Saturdays was generally pro-
vided routinely by 17%, and only if needed by 83%, of
the physiotherapists. If the second postoperative day fell
on a Sunday, no routine physiotherapy was given, how-
ever, 48% of the physiotherapists responded that they
would give physiotherapy treatment to patients if
needed or advised from physicians.

Mobility assessment
The following mobilization and exercise abilities were
routinely assessed or recorded during physiotherapy
treatment: mobility, getting in and out of bed/the chair
(100%), circulation exercises for the lower extremities
(72%); range of motion, shoulders and the upper extre-
mities (62%); range of motion, thorax (59%); range of
motion, cervical and thoracic spine (38%); functional
activities of daily living (ADL) scores (21%); and exercise
tolerance test, done by walking or bicycling (17%).

Postoperative mobilization and exercises
Mobilization and exercises usually provided to the
patients on the first postoperative days after surgery are
presented in Tables 1 and 2. Instructions for range of
motion exercises for the upper extremities and thorax
were provided to the patients on postoperative day 1 by
six physiotherapists, on postoperative day 2 by 22, and
on postoperative day 3 by 25 of physiotherapists. How
many times the patients were instructed to perform the
exercises varied between one and three times a day dur-
ing the hospital stay and once and twice a day after dis-
charge. Postoperative group training for the patients
during the hospital stay were provided by 62% of the
physiotherapists. Physiotherapy-supervised stair climbing
was practised postoperatively, according to 79% of the
physiotherapists.

Sternal precautions
Sternal precautions recommended for the healing period
during the first postoperative weeks are presented in
Table 3. Recommendations for how long after surgery the
patients should avoid weight bearing varied between 7 and
12 weeks (mean 9 weeks). How much weight the patients
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were allowed to lift while the sternum was healing varied
between 1 and 5 kg (median 2 kg, mean 2.5 kg).
Instructions for moving in, and out of, bed were given

to the patients using a “standard technique” by 90% of
the physiotherapists. The most commonly described
technique for getting out of bed was lying on the side,
placing one or both hands in front of the body, leaning
forward and pushing up to a sitting position.

Postoperative information
Before discharge from the department of cardiothoracic
surgery all physiotherapists provided information to the
patients about physical activity, exercises and rehabilita-
tion. Instructions to the patients to continue shoulder
range of motion exercises after discharge from the hos-
pital, were as well given by all physiotherapists. The
time that patients were recommended to continue the
exercise programme varied between 1 and 8 weeks.

Discussion
This is the first survey to investigate and describe phy-
siotherapy-supervised mobilization and exercise after
cardiac surgery in Sweden. Most of the physiothera-
pists, in total 90%, declared that they routinely met all
patients undergoing cardiac surgery, while 10%
responded that they only treated certain patients, with
special indications or special needs. The physiotherapy
treatment was most frequently given on the first two
postoperative days. On day 1 the patients usually
received one to three treatment sessions by the phy-
siotherapist, and on day 2, they were given one to two
treatment sessions. The main purpose of physiotherapy
after cardiac surgery was mostly seen as preventing
and treating postoperative complications, improving
pulmonary function and encouraging physical activity.
Written local physiotherapy guidelines or protocols for
physiotherapy management of cardiac surgery patients
were available, according to 21 out of the 29
respondents.
Only one previous survey of physiotherapy manage-

ment of patients undergoing cardiac surgery has been
found, performed by Tucker et al. [8] in Australia and
New Zealand. To our knowledge, our study is the first
European survey describing physiotherapy treatment
after cardiac surgery.
The clinical practice in Sweden and Australia and

New Zealand seems to be similar in terms of the com-
ponents of postoperative physiotherapy treatment,
assessment of physiotherapy given to all patients (89%),
and mobilization and breathing exercises, as described
by Tucker et al. [8]. However, the study was carried out
in 1996, so we do not know how their clinical routines
and practice come across and may differ today. More
recently physiotherapy management after thoracic sur-
gery was described in a survey study by Reeve et al. [9],
however the physiotherapy treatment following thora-
cotomy cannot be compared to treatment after cardiac
surgery.
In total, 29 replies were received out of the 33 ques-

tionnaires sent out. Since the questionnaires were com-
prehensive the response rate of 88% can be considered
high. A high response rate is important and various stra-
tegies were used to improve the response rate. Compre-
hensible instructions were given, the questionnaires
were printed on coloured paper; stamped, addressed
envelopes were included with the questionnaires and
reminders were sent out where the questionnaires had
not been returned.
Access to a list of all physiotherapists working in

departments of cardiothoracic surgery as well as perso-
nal contacts with physiotherapists at all departments
ensured that all relevant physiotherapists were included

Table 1 Physiotherapy-supervised mobilization usually
provided to cardiac surgery patients during the first
postoperative days.

POD 1 POD 2 POD 3 POD4

Mobilization

sitting on edge of bed or in chair 97% 52% 48% 34%

standing 93% 55% 48% 34%

walking in the room 28% 79% 52% 34%

walking in the corridor 28% 66% 93% 41%

stair climbing 0% 0% 21% 38%

Positioning, side lying 24% 28% 10% 10%

Data shown as % of respondents (n = 29). POD = postoperative day.

Table 2 Physiotherapy-supervised exercises usually
provided to cardiac surgery patients during the first
postoperative days.

POD
1

POD
2

POD
3

POD4

Thoracic/upper extremities ROM
exercises

Unilateral 3% 17% 34% 31%

Bilateral 10% 69% 76% 66%

Lower extremities ROM exercises 41% 31% 28% 24%

Relaxation techniques 14% 14% 7% 3%

Body awareness, posture exercises 3% 10% 14% 10%

Massage 0% 0% 0% 0%

Data shown as % of respondents (n = 29). POD = postoperative day; ROM =
range of motion.
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in the survey. The study of a total population sample
and the high response rate gives the study good external
validity. It is likely that the results of this survey reflect
current practice in Sweden, even if some important
questions may have been overlooked and the exact
description of the actual clinical practice, in observa-
tional studies, is warranted in the future.
An intrinsic selection bias in questionnaire studies is a

risk if only the most motivated physiotherapists respond.
Since only four physiotherapists failed to answer, we
found this risk of bias fairly low. Because no nationally
developed questionnaire for this purpose existed, the
authors designed the questionnaire. To improve the
content validity of the survey, information from earlier
questionnaires used in similar studies [8,9] as well as
pilot testing was used to construct the questionnaire.
Despite these limitations we believe that the results
from this survey provides a good overview of the phy-
siotherapy treatment given to cardiac surgery patients.
The majority (90%) of the physiotherapists offered

preoperative information to all patients undergoing non-
emergency cardiac surgery, which is similar (94%) to the
routines in Australia and New Zealand described by
Tucker at al. [8]. The educational content of the preo-
perative information was similar, with early mobiliza-
tion, post-sternotomy recovery and postoperative
pulmonary function being the topics most covered.
Treatment was generally less comprehensive during

weekends. Routine physiotherapy for patients on their
first postoperative day was given more often on Satur-
days (59%) than on Sundays (31%). For patients on their
second postoperative day, no routine physiotherapy was
given on Sundays, except where needed, as reported by
half of the physiotherapists. These results indicates that
there is a discrepancy in treatment of patients depend-
ing on which weekday they are operated on in Sweden.
By comparison, in Australia and New Zealand during
the 1990’s, evening services were provided as required
in 71% of hospitals, while in Sweden no evening phy-
siotherapy treatment is available at all.

In the late 1960 s, patients would spend at least 3
weeks resting in bed after cardiac surgery. Since then
the practice of postoperative physiotherapy has changed
in response to advances in medical and surgical knowl-
edge [10]. Today there is an agreement as to the value
of early mobilization and positioning after cardiac sur-
gery [11-13], despite the risk of postoperative cardiac
dysfunction [6,14]. Almost all physiotherapists in our
study mobilized their patients with regard to sitting and
standing on postoperative day 1. Invasive cardiovascular
monitoring is common in the early postoperative period
and affects the ability to walk a longer distance from the
bed because of the equipment.
Of course, it is the individual strength and cardiovascu-

lar status of the patient that decides the level and inten-
sity of mobilization. In this study the average
mobilization routines performed by a physiotherapist of a
hypothetical “everyday” patient was determined. The
actual mobilization of individual patients has not been
the focus of the present study. Despite the frequent use
of early mobilization, the benefit of mobilization in pre-
venting postoperative complications has not been studied
in the cardiac surgery patient. Studies’ investigating dif-
ferent levels of mobilization during the hospital stay are
lacking. In a recent follow-up of CABG patients, work
capacity, and participation in household work were
described as predictors of continuation at work after the
surgery [15]. The authors encouraged medical personnel
to activate the cardiac surgery patient to undertake
household work and all kinds of physical activities [15].
By contrast, positioning to a side-lying was used only

by approximately 25% of the physiotherapists during the
first postoperative days, despite the fact that positive
effects of side lying on lung volumes [12] and oxygena-
tion [16] have been described. Patients possibly experi-
ence increased pain and discomfor in this position,
which may be an explanation for the low frequency of
use.
All physiotherapists provided information about physi-

cal activity, exercises and rehabilitation to patients after

Table 3 Sternal precautions recommended for the healing period during the first postoperative weeks after cardiac
surgery.

Patients are not allowed to use: n (%)

their arms to push up from a lying to a sitting position 5 (17%)

their arms to push up from sitting to standing 28 (97%)

their stomach muscles to raise themselves from a lying to a sitting position 12 (41%)

their arms and shoulders, using full active movement 1 (3%)

their arms and shoulders, using full active movement with 1-2 kg weights 12 (41%)

a rollator (rolling walker) 1 (3%)

a walker 0 (0%)

crutches 19 (66%)

Data shown as number (n) and as % of respondents (n = 29).
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discharge from the hospital. The content of the informa-
tion would be interesting to study further, as could
recommendations and regimens from cardiac surgeons,
anaesthesiologists and cardiologists.
Shoulder range of motion exercises are today a com-

mon form of therapy intended to improve ventilation,
preserve thorax mobility and ease sternal circulation and
healing [17], even though the efficacy of shoulder range
of motion exercises has been questioned [5].
Instructions in range of motion exercises for the upper

extremities and thorax were mostly started on post-
operative days 2 and 3. Only six of the physiotherapists
started these exercises on the first postoperative day. It
is currently not known how these exercises should be
performed. In a study of patients with chronic sternal
instability, by El-Ansary et al. [18], it was shown that
bilateral upper limb movements were significantly less
associated with sternal pain compared with unilateral
movements. In the present survey, mostly bilateral
upper extremity exercises (69%) were prescribed, rather
than unilateral range of motion exercises. How many
times the patients were instructed to perform the exer-
cises varied between one and three times a day.
Shoulder range of motion exercises, to be continued
after discharge, were given by all physiotherapists.
Recommendations for continuing the exercise pro-
gramme varied between 1 and 8 weeks, however.
Recommendations for sternal precautions during the

first postoperative weeks differed, which may reflect differ-
ences between recommendations from thoracic surgeons
and hospital policy. Diverse instructions were given
regarding restrictions of using of arms to push up from a
lying to a sitting position, using the stomach muscles and
also using crutches. However, almost all of the phy-
siotherapists allowed the patients to use their arms to
push up from sitting to standing position, move their arms
and shoulders in full active movement, and use rolling
walkers and walkers. Instructions for moving in and out of
bed were given to the patients using a “standard techni-
que” by 90% of the physiotherapists. The most commonly
described technique for getting out of bed was from side
lying, placing one or both hands in front of the body, lean-
ing forward and pushing up to a sitting position.
Many activities are discouraged after cardiac surgery,

such as weight carrying and exercises involving the pec-
toralis major. Few studies have been published evaluat-
ing which activities and exercises negatively affect the
sternal incision [18-20]. The recommendation for how
long after surgery the patients should avoid weight bear-
ing and certain other activities, differs with a range of 7
to12 weeks. Likewise, how much weight patients are
allowed to lift while the sternum is healing differs
between 1 and 5 kg. It has been suggested that current

activity guidelines for CABG patients are too restrictive
[21]; however, considering that postoperative sternal
instability is a serious complication with increased risk
of mortality, the importance of correct instructions for
sternal precautions is essential, especially in risk patients
[22]. More scientific knowledge of risk factors and risk
behaviours for sternum instability is needed. This would
provide further possibilities to individualize the post-
operative recommendations to the patients.
All physiotherapists in the present study considered

physiotherapy necessary after cardiac surgery, although
one-third considered the physiotherapy treatment
offered not optimal. The main reason mentioned was
lack of time.
A national Swedish guideline for physiotherapy treat-

ment for patients undergoing major surgery is currently
under development, but was not available during the
study period. In spite of this, the physiotherapy manage-
ment given in the different departments, by different
physiotherapists, was fairly similar. An explanation for
this may be the yearly national meetings for phy-
siotherapists in the cardiovascular field. This survey pro-
vides information that may be useful in research as well
as development and implementation of clinical practice
guidelines in physiotherapy. It is also very important to
widen this knowledge and formulate internationally
accepted guidelines for cardiac surgery patients.

Conclusions
This survey provides initial insight into physiotherapy
management in Sweden.
The results of the survey indicate that there are only

small variations in physiotherapy-supervised exercise
and mobilization following cardiac surgery in Sweden.
The routine use of early mobilization and upper extre-
mity exercises is common during the first postoperative
days, although the frequency and duration of exercises
vary. The study shows a discrepancy in physiotherapy
treatment accessibility to patients, depending on the
weekday they are operated on. Sternal precautions are
given routinely and cardiac surgery patients receive
standardized instructions for getting into and out of
bed. However, the advice given for the healing period
differs between physiotherapists. Further research and
development of high-quality clinical guidelines as well as
comparison with routines in other countries is needed
to confidently promote the postoperative recovery of the
cardiac surgery patient.

Acknowledgements
The authors would like to thank Tom Overend, Associate Professor,
University of Western Ontario, Toronto, Canada, for valuable help during the
planning of this study.

Westerdahl and Möller Journal of Cardiothoracic Surgery 2010, 5:67
http://www.cardiothoracicsurgery.org/content/5/1/67

Page 6 of 7



Author details
1Department of Physiotherapy, Örebro University Hospital, 701 85 Örebro,
Sweden. 2Department of Cardiothoracic Surgery, Örebro University Hospital,
701 85 Örebro, Sweden. 3Department of Medical Sciences, Clinical
Physiology, University Hospital, 751 85 Uppsala, Sweden. 4Centre for Health
Care Sciences, Örebro University Hospital, Örebro County Council, Box 1324,
701 13 Örebro, Sweden. 5School of Health and Medical Sciences, Örebro
University, 701 82 Örebro, Sweden.

Authors’ contributions
EW designed the study and questionnaire, performed the statistical analysis
and wrote the manuscript. MM contributed to the design of the
questionnaire and helped to draft the final manuscript. Both authors read
and approved the final manuscript.

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

Received: 8 April 2010 Accepted: 25 August 2010
Published: 25 August 2010

References
1. Westerdahl E, Lindmark B, Eriksson T, Friberg O, Hedenstierna G, Tenling A:

Deep-breathing exercises reduce atelectasis and improve pulmonary
function after coronary artery bypass surgery. Chest 2005, 128:3482-3488.

2. Hulzebos EH, Helders PJ, Favie NJ, De Bie RA, Brutel de la Riviere A, Van
Meeteren NL: Preoperative intensive inspiratory muscle training to
prevent postoperative pulmonary complications in high-risk patients
undergoing CABG surgery: a randomized clinical trial. JAMA 2006,
296:1851-1857.

3. Haeffener MP, Ferreira GM, Barreto SS, Arena R, Dall’Ago P: Incentive
spirometry with expiratory positive airway pressure reduces pulmonary
complications, improves pulmonary function and 6-minute walk
distance in patients undergoing coronary artery bypass graft surgery.
Am Heart J 2008, 156:900 e901-900 e908.

4. Herdy AH, Marcchi PL, Vila A, Tavares C, Collaco J, Niebauer J, Ribeiro JP:
Pre- and postoperative cardiopulmonary rehabilitation in hospitalized
patients undergoing coronary artery bypass surgery: a randomized
controlled trial. Am J Phys Med Rehabil 2008, 87:714-719.

5. Stiller K, McInnes M, Huff N, Hall B: Do exercises prevent musculoskeletal
complications after cardiac surgery? Physiotherapy Theory and Practice
1997, 13:117-126.

6. Cockram J, Jenkins S, Clugston R: Cardiovascular and respiratory
responses to early ambulation and star climbing following coronary
artery surgery. Physiother Theory Pract 1999, 15:3-15.

7. Hirschhorn AD, Richards D, Mungovan SF, Morris NR, Adams L: Supervised
moderate intensity exercise improves distance walked at hospital
discharge following coronary artery bypass graft surgery–a randomised
controlled trial. Heart Lung Circ 2008, 17:129-138.

8. Tucker B, Jenkins S, Davies K, McGann R, Waddell J, King R: The
physiotherapy management of patients undergoing coronary artery
surgery: a questionnaire survey. Austr J Physiother 1996, 42:129-137.

9. Reeve J, Denehy L, Stiller K: The physiotherapy management of patients
undergoing thoracic surgery: a survey of current practice in Australia
and New Zealand. Physiother Res Int 2007, 12:59-71.

10. Innocenti D: An overview of the development of breathing exercises into
the specialty of physiotherapy for heart and lung conditions.
Physiotherapy 1995, 81:681-693.

11. Chulay M, Brown J, Summer W: Effect of postoperative immobilization
after coronary artery bypass surgery. Crit Care Med 1982, 10:176-179.

12. Jenkins SC, Soutar SA: The effects of posture on lung volumes in normal
subjects and in patients pre- and post-coronary artery surgery.
Physiotherapy 1988, 74:492-496.

13. Kehlet H, Wilmore DW: Multimodal strategies to improve surgical
outcome. Am J Surg 2002, 183:630-641.

14. Kirkeby-Garstad I, Wisloff U, Skogvoll E, Stolen T, Tjonna AE, Stenseth R,
Sellevold OF: The marked reduction in mixed venous oxygen saturation
during early mobilization after cardiac surgery: the effect of posture or
exercise? Anesth Analg 2006, 102:1609-1616.

15. Hallberg V, Kataja M, Tarkka M, Palomaki A: Retention of work capacity
after coronary artery bypass grafting. A 10-year follow-up study. J
Cardiothorac Surg 2009, 4:6.

16. Hardie JA, Morkve O, Ellingsen I: Effect of body position on arterial
oxygen tension in the elderly. Respiration 2002, 69:123-128.

17. Shaw DK, Deutsch DT, Bowling RJ: Efficacy of shoulder range of motion
exercise in hospitalized patients after coronary artery bypass graft
surgery. Heart & Lung 1989, 18:364-369.

18. El-Ansary D, Waddington G, Adams R: Relationship between pain and
upper limb movement in patients with chronic sternal instability
following cardiac surgery. Physiother Theory Pract 2007, 23:273-280.

19. Adams J, Pullum G, Stafford P, Hanners N, Hartman J, Strauss D, Hubbard M,
Lawrence A, Anderson V, McCullough T: Challenging traditional activity
limits after coronary artery bypass graft surgery: a simulated lawn-
mowing activity. J Cardiopulm Rehabil Prev 2008, 28:118-121.

20. Brocki BC, Thorup CB, Andreasen JJ: Precautions related to midline
sternotomy in cardiac surgery: a review of mechanical stress factors
leading to sternal complications. Eur J Cardiovasc Nurs 2010, 9:77-84.

21. Parker R, Adams JL, Ogola G, McBrayer D, Hubbard JM, McCullough TL,
Hartman JM, Cleveland T: Current activity guidelines for CABG patients
are too restrictive: comparison of the forces exerted on the median
sternotomy during a cough vs. lifting activities combined with valsalva
maneuver. Thorac Cardiovasc Surg 2008, 56:190-194.

22. Diez C, Koch D, Kuss O, Silber RE, Friedrich I, Boergermann J: Risk factors
for mediastinitis after cardiac surgery - a retrospective analysis of 1700
patients. J Cardiothorac Surg 2007, 2:23.

doi:10.1186/1749-8090-5-67
Cite this article as: Westerdahl and Möller: Physiotherapy-supervised
mobilization and exercise following cardiac surgery: a national
questionnaire survey in Sweden. Journal of Cardiothoracic Surgery 2010
5:67.

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

Westerdahl and Möller Journal of Cardiothoracic Surgery 2010, 5:67
http://www.cardiothoracicsurgery.org/content/5/1/67

Page 7 of 7

http://www.ncbi.nlm.nih.gov/pubmed/16304303?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16304303?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17047215?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17047215?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17047215?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18716482?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18716482?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18716482?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18060837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18060837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18060837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18060837?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17536644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17536644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17536644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7037302?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7037302?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12095591?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12095591?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16717296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16717296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16717296?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19178711?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19178711?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11961425?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11961425?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17934967?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17934967?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17934967?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18360188?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18360188?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18360188?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20051323?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20051323?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20051323?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18481235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18481235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18481235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18481235?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17511885?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17511885?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17511885?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	The questionnaire
	Participants
	Statistical analysis

	Results
	Preoperative information
	Postoperative physiotherapy treatment
	Mobility assessment
	Postoperative mobilization and exercises
	Sternal precautions
	Postoperative information

	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

