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ABSTRACT
Objective: The aim of our study is to assess the
association between preoperative level of activity and
recovery after breast cancer surgery measured as
hospital stay, length of sick leave and self-assessed
physical and mental recovery.
Design: A prospective cohort study.
Setting: Patients included were those scheduled to
undergo breast cancer surgery, between February and
November 2013, at two participating hospitals in the
Western Region of Sweden.
Participants: Patients planned for breast cancer
surgery filled out a questionnaire before, as well as at 3
and 6 weeks after the operation. The preoperative level
of activity was self-assessed and categorised into four
categories by the participants using the 4-level Saltin-
Grimby Physical Activity Level Scale (SGPALS).
Main outcome measure: Our main outcome was
postoperative recovery measured as length of sick leave,
in-hospital stay and self-assessed physical and mental
recovery.
Results: 220 patients were included. Preoperatively,
14% (31/220) of participants assessed themselves to
be physically inactive, 61% (135/220) to exert some
light physical activity (PA) and 20% (43/220) to be
more active (level 3+4). Patients operated with
mastectomy versus partial mastectomy and axillary
lymph node dissection versus sentinel node biopsy
were less likely to have a short hospital stay, relative risk
(RR) 0.88 (0.78 to 1.00) and 0.82 (0.70 to 0.96). More
active participants (level 3 or 4) had an 85% increased
chance of feeling physically recovered at 3 weeks after
the operation, RR 1.85 (1.20 to 2.85). No difference was
seen after 6 weeks.
Conclusions: The above study shows that a higher
preoperative level of PA is associated with a faster
physical recovery as reported by the patients 3 weeks
post breast cancer surgery. After 6 weeks, most patients
felt physically recovered, diminishing the association
above. No difference was seen in length of sick leave or
self-assessed mental recovery between inactive or more
active patients.

INTRODUCTION
The level of physical activity (PA) is asso-
ciated with the development and prognosis

of several chronic diseases. Physical inactivity
is considered to be the fourth most import-
ant risk factor for overall death by the
WHO,1 not least due to its effect on cardio-
vascular disease and its strong association
with different forms of cancer, including
colorectal and breast cancer.2 3 Therefore, in
the pursuit of increased health, increased PA
in the population is of great importance.
Increased PA after breast cancer diagnosis

has been associated with decreased breast
cancer-specific and overall mortality.4 5 The
length of postoperative recovery is of
immense importance both for the patient’s
well-being and for the costs of society. In
recent years, several attempts have been
made to enhance recovery after surgical
treatment. One well-known programme,
dealing with recovery after colorectal
surgery,6 includes early mobilisation as well
as early nutrition and has been shown to
reduce the length of hospital stay by 2.5 days
and to significantly lower the rate of post-
operative complications.7 Often measured in
terms of hospital stay and sick leave, patients’

Strengths and limitations of this study

▪ A prospective series of patients at two breast
cancer units in Sweden. Few exclusion criteria
and the short time period for inclusion leave
little room for changes in clinical practice. The
use of a validated question for assessment of
physical activity is another strength.

▪ In observational studies such as this, associa-
tions are found and discussed. However, as with
other observational studies, it is not possible to
determine the exact cause and effect. There
might be other important factors, left out from
the analyses, that would otherwise have an effect
on its result. Another weakness is that we do not
have access to information regarding the tumour
stage, which may be of importance for mental
and physical recovery as well as hospital stay
and time of sick leave.
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own assessment of postoperative recovery may be added
to widen the understanding of postoperative recovery.
The lifestyle of a patient has been shown to have an
impact on enhanced recovery. For example, smoking
and alcohol abuse are known to reduce the speed of
recovery. Postoperative PA, however, increases well-being
during cancer treatment8 9 and may have a potential
role to enhance recovery. In patients undergoing treat-
ment for breast cancer, increased PA has been reported
to reduce fatigue, and to increase quality of life (QoL)
and cardiorespiratory fitness.10–14 Enhancing an indivi-
dual’s functional capacity before surgery, that is, prehabi-
litation, has been reported to be beneficial in other
areas of surgery such as colorectal cancer15 and thoracic
surgery.16

However, little is known about the role of preoperative
PA for the immediate postoperative recovery after breast
cancer surgery. Thus, the aim of the present study is to
assess the association of preoperative PA with post-
operative recovery. The primary outcome measure is
length of hospital stay. Secondary outcome measures are
length of sick leave, and self-assessed mental and phys-
ical recovery at 3 and 6 weeks after surgery, in patients
operated because of breast cancer.

Patients and method
Patients scheduled to undergo breast cancer surgery,
between February and November 2013, at two participat-
ing hospitals in the Western Region of Sweden, were
asked to answer questionnaires before the operation as
well as at 3 and 6 weeks after the operation. The exclu-
sion criteria in the cohort study were no signed
informed consent as well as the inability to understand
written and spoken information. Figure 1 presents the
flow of patients in the study. In total 257 patients were
asked to participate in the study; 37 were excluded due
to exclusion criteria and 220 patients continued to
answer the first questionnaire. The questionnaires were

designed by an expert panel consisting of surgeons, car-
diologists with a special interest in PA, statisticians and
nurses specialised in surgery, using well-validated
methods.17 Thereafter, the questionnaire was validated
face to face by patients undergoing breast cancer
surgery using validation methods described
previously.17 18

Preoperative information
Information concerning possible factors that may affect
postoperative rehabilitation was retrieved from the pre-
operative questionnaire, including age, body mass index
(BMI), marital status, comorbidity (hypertension, dia-
betes, hyperlipidaemia), depression, preoperative pain,
general QoL, as well as smoking (yes/no) and alcohol
habits. Moderate/heavy consumption for alcohol was set
at 1 unit at least once per week during the last month.
QoL was measured using the validated instrument
EQ5D visual analogue scale (0–100),13 19 and general
QoL, physical health and mental well-being were
assessed in an ordinal seven-point Likert-type response
format.20 The patients indicated one of seven numbers
on a line anchored by, for example, ‘no mental well-
being’ and ‘the best possible mental well-being’. The
answers 0–6 were dichotomised into 0–2 and 3–6.
Depression was evaluated with one single question with
the answer options ‘yes’, ‘no’ and ‘I don’t know’. This
question has previously been found to correlate well
with established depression scales.21

Physical activity
PA was assessed using the self-reported four-level
Saltin-Grimby Physical Activity Level Scale (SGPALS),22

where patients answered the following question referring
to the past week: ‘How much do you move and exert
yourself physically during leisure time? If your activity
varies greatly try to estimate an average’. The answering
categories were:
1. Physically inactive: Being almost completely inactive,

reading, watching television, watching movies, using
computers or doing other sedentary activities during
leisure time.

2. Some light PA: Being physically active for at least
4 h/week, for example, riding a bicycle or walking to
work, walking with the family, gardening, fishing,
table tennis, bowling, etc.

3. Regular PA and training: Spending time on heavy
gardening, running, swimming, playing tennis, bad-
minton, callisthenics and similar activities for at least
2–3 h/week.

4. Regular hard physical training for competition sports:
Spending time in running, orienteering, skiing, swim-
ming, soccer, European handball, etc several times
per week.
In our cohort, only one patient considered her activity

to be regular, hard physical training, and therefore
groups 3 and 4 were merged into one in the analyses
below, as has been described previously.23 SGPALS hasFigure 1 Flow chart of patients eligible for the study.
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been shown to have a high validity and reliability, being
associated to cardiovascular risk factors,24 25 morbidity as
well as mortality.23 26

Perioperative information
Information regarding type of operation, associated
surgery and metastasis in axillary lymph node or else-
where was retrieved from hospital administration systems
using surgical codes and International Classification of
Diseases (ICD) 10 diagnoses. Surgery was divided into
partial mastectomy versus mastectomy and associated
surgery into axillary lymph node dissection versus senti-
nel lymph node biopsy/no axillary surgery. ICD diagno-
sis C773 was used to identify patients with disseminated
disease.

Postoperative recovery
Three and 6 weeks after the operation, a secondary
questionnaire regarding postoperative rehabilitation was
sent to the patients after a preceding phone call by a
research nurse. Postoperative recovery was measured as
hospital stay (days), length of sick leave (weeks) and the
degree of postoperative physical and mental recovery.
Length of sick leave was measured in weeks, derived

from the information given by the patient in the ques-
tionnaire. In the analyses, a cut-off was set after 3 weeks
of sick leave, according to guidelines from the National
Board of Health and Welfare27 outlined for patients
operated by sector resection.
Length of hospital stay was retrieved using the hospital

record and calculated in days, from the day of operation
until the day the patient left the hospital.
Postoperative physical and mental recovery was self-assessed

using the following question: ‘To what extent do you feel
physically/mentally fully recovered?’ Answering categor-
ies were:
1. Not at all;
2. I feel recovered up to 25%;
3. I feel recovered up to 50%;
4. I feel recovered up to 75%;
5. I feel completely recovered.
The answers were dichotomised into highly recovered

(75–100%) and incomplete recovery (0–50%) for phys-
ical and mental recovery, respectively. For the outcome
analyses, the relative chance of being highly recovered
was calculated at 3 weeks.

Statistical analysis
All data were collected in a database and statistical ana-
lysis was performed using SAS V.9.3 software (SAS
Institute). Patient characteristics were summarised
descriptively. To assess the objective of the study, a
Poisson regression model with a robust error variance
and with PA as a fixed effect was used.28 Variables
deemed to influence postoperative recovery were prespe-
cified as age, type of surgery, smoking status, alcohol
consumption and marital status. These variables were
adjusted for in the model by including them as

additional factors in a multivariable model. Results were
reported as relative risk, 95% CIs and p values from
Wald tests. No correction for multiple testing was made
and results should therefore be regarded as an interest-
ing finding rather than as conclusive evidence. Loss to
follow-up was addressed with a dropout analysis, aiming
at finding the difference in baseline characteristics
between participants who continued in the study and
those lost to follow-up.
Permission to conduct the study was obtained from

the Regional Ethics Board in Gothenburg, 2012-04-05
with DNR 180-12. The protocol was registered at clinical-
trials.gov 2013-12-12, with Clinicaltrials.gov identifier
NCT01707121.

RESULTS
In total, 220 patients, 219 women and 1 man, were
included in the study and answered the first preopera-
tive questionnaire. Eighty-five per cent (188 patients)
answered the second questionnaire after 3 weeks and
82% (180 patients) answered all three questionnaires.
Baseline patient and operative characteristics are seen in
table 1. Output characteristics versus level of PA are to
be found in online supplementary material.
Fourteen per cent (31/220) of the patients assessed

themselves as physically inactive at baseline and 61%
(135/220) as exerting some light PA. One-fifth (43/220)
rated themselves as more active (level 3+4), while 5%
(11/220) did not answer the question. Inactive patients
at baseline had a significantly higher BMI, a higher pro-
portion of comorbidities, a lower QoL, as well as a lower
mental well-being. In the dropout analysis, no difference
in baseline characteristics, as outlined in table 1, was
seen between patients who continued in the study and
those who dropped out before week 3 (n=40).

Hospital stay and length of sick leave
The relative chance of having a hospital stay for <2 days
is listed in table 2 as relative risk (RR). The majority of
patients, 91% (186/205), stayed 0–1 day at the hospital
while 19 patients stayed beyond the first day. Four
patients, all operated with mastectomy, were in need of a
reoperation due to bleeding. They had a longer hospital
stay of 4, 5, 5 and 9 days, respectively. Patients subjected
to a more extensive surgery such as mastectomy and axil-
lary lymph node dissection had a higher risk for a long
hospital stay compared to patients who underwent
partial mastectomy, RR for a short hospital stay 0.88
(0.78 to 1.0) and sentinel lymph node dissection, RR for
a short hospital stay 0.82 (0.70 to 0.96). Smokers and
participants with a moderate/higher alcohol consump-
tion had a shorter hospital stay compared to non-
smokers and patients with a low alcohol consumption,
RR 1.08 (1.00 to 1.16) and 1.10 (1.01 to 1.19).
Fifty-two patients (43%), aged 66 years or less, were on

sick leave for more than 3 weeks. The preoperative level
of PA did not have any significant association with time of
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sick leave, and nor did any of the other lifestyle factors
included in the multivariate analysis shown in table 3.

Self-assessed physical and mental recovery
The relative chances of feeling physically or mentally
recovered, at 3 weeks postoperatively, are listed in
tables 4 and 5 as relative risk. Patients who assessed their
preoperative PA to be higher; that is, grade 3 or 4, had an
85% increased chance of feeling physically recovered at
3 weeks after the operation, RR 1.85 (1.20 to 2.85). The
association was not sustained after 6 weeks, 1.17 (0.92 to

1.49). Patients operated with an axillary lymph node dis-
section had a smaller chance of feeling physically recov-
ered at 3 weeks than patients undergoing sentinel lymph
node biopsy or none at all, 0.74 (0.57 to 0.97).
The level of PA did not matter significantly for mental

recovery, whereas marital status did, as shown in table 5.
Participants in a relationship but living alone had a
decreased chance of feeling mentally recovered com-
pared to participants who were married or cohabiting,
RR 0.77 (0.61 to 0.97). The effect was sustained after
6 weeks, 0.80 (0.68 to 0.95).

Table 1 Characteristics of patients versus preoperative level of physical activity

Level of physical activity*

1 2 3–4 Not reported Total

Patients, % (N) 14 (31) 61 (135) 20 (43) 5 (11) 100 (220)

Age, mean, years (SD) 61.8 (14.7) 61.0 (11.2) 56.8 (11.4) 66.1 (14.7) 60.5 (11.9)

Social status, % (n)

Married/cohabiting 65 (20) 71 (96) 72 (31) 82 (9) 71 (156)

BMI, mean (SD), % (n) 28.4 (5.4) 25.9 (4.5) 24.7 (3.6) 29.9 (5.9) 26.2 (4.7)

Obesity (>30) 32 (10) 16 (21) 16 (7) 27 (3) 19 (41)

Comorbidity,† % (n)

Yes 45 (14) 30 (41) 19 (8) 64 (7) 32 (70)

Smoking, % (n)

Yes 16 (5) 6 (8) 12 (5) 8 (18)

Alcohol intake, % (n)

Moderate/heavy consumption‡ 39 (12) 44 (59) 56 (24) 64 (7) 46 (102)

Preoperative pain, % (n)

Intermediate/severe 62 (19) 50 (68) 37 (16) 45 (5) 49 (107)

Anxiety, % (n)

Intermediate/severe 52 (16) 49 (66) 51 (22) 27 (3) 49 (107)

Method of operation, % (n)

Mastectomy 29 (9) 32 (43) 12 (5) 45 (5) 28 (62)

Sector 58 (18) 61 (83) 84 (36) 55 (6) 65 (143)

Associated surgery, % (n)

Sentinel node/no axillary operation 77 (24) 80 (108) 72 (31) 73 (8) 80 (171)

Axillary lymph node dissection 23 (7) 19 (26) 28 (12) 27 (3) 20 (48)

Disseminated disease, % (n)

No diagnosis of disseminated disease 84 (26) 80 (108) 74 (32) 82 (9) 80 (175)

Disseminated disease (ICD-10-C773) 16 (5) 19 (26) 26 (11) 18 (2) 20 (44)

Quality of life,§ % (n)

0–2 23 (7) 13 (18) 12 (5) 18 (2) 15 (32)

3–6 77 (24) 87 (117) 88 (38) 82 (9) 85 (188)

Mental well-being,§ % (n)

0–2 35 (11) 8 (11) 12 (5) 27 (3) 14 (30)

3–6 65 (20) 92 (124) 88 (38) 73 (8) 86 (190)

Physical health,§ % (n)

0–2 16 (5) 18 (25) 28 (12) 18 (2) 20 (44)

3–6 84 (26) 81 (109) 72 (31) 82 (9) 80 (175)

EQ5D, VAS, mean (SD) 61.2 (19.8) 74.9 (17.2) 75.8 (21.3) 40 73.0 (19.1)

Hospital stay

0–1 day 71 (22) 85 (115) 93 (40) 82 (9) 85 (186)

2 days or more 13 (4) 9 (12) 2 (1) 18 (2) 9 (19)

*Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and
training and (4) regular hard physical training for competition sports.
†Comorbidity includes diabetes, hyperlipidaemia and hypertension.
‡Moderate/heavy consumption equals more than 1 unit/week.
§Assessed as 0–6, where 0 equals worst possible and six best possible.
BMI, body mass index; ICD, International Classification of Diseases; VAS, visual analogue scale.
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Follow-up at 6 weeks
After 6 weeks, no differences were seen between the ana-
lysed lifestyle factors for sick leave, nor for physical
recovery.

DISCUSSION
The main finding of this study is that the preoperative
PA level is positively associated with an enhanced phys-
ical recovery after breast cancer surgery. More extensive
surgery was associated with a longer hospital stay and a
smaller chance of feeling physically recovered after
3 weeks. After 6 weeks, this difference is reduced to non-
significance level since most patients, independent of
the type of operation, preoperative PA level or other life-
style factor studied, consider themselves to be recovered.
Being in a relationship, but living alone was associated
with slower mental recovery postoperatively compared to
those being married or cohabiting. However, our
primary end point sick leave was not affected by any of
the studied lifestyle factors, including PA.

Strength and weaknesses of the study
The strength of this study is that it is a prospective series
of patients at two breast cancer units in Sweden. Few
exclusion criteria and the short time period for inclu-
sion leave little room for changes in clinical practice.
Another strength is the use of a validated question for

assessment of PA. This single question, SGPALS, is easy
to use in clinical practice and has been validated against
cardiovascular risk factors, morbidity and mortality.
Rödjer et al23 showed that SGPALS correlated to waist cir-
cumference, resting heart rate and levels of plasma
glucose, serum triglycerides and low-density lipoproteins.
Of 1903 women, randomly chosen and living in the
western part of Sweden, 9% of women considered them-
selves to be inactive, 66% exerted some light PA and
25% perceived themselves to be moderately or vigor-
ously physically active,23 proportions well correlated to
what we found in our study and therefore indicating
that the 119 women included in our study may well be
representative of the normal population selected only
for surgery.
In observational studies such as this, associations are

found and discussed. However, as with other observa-
tional studies, it is not possible to determine the exact
cause and effect. For example, PA measured by SGPALS
has also been found to correlate well with stress and
mental health. In our study we did not determine
mental health, and therefore it is not possible to differ-
entiate between the direct effect of a high level of PA
and god mental health as possible causes for enhanced
recovery. There might be other important factors, left
out from the analyses, that would otherwise have had an
effect on its result.

Table 2 Relative chance of having a hospital stay ≤1 day

Univariate Multivariate

Number of

patients included RR p Value RR p Value

Marital status

Married/cohabiting 136 Ref Ref

Living alone 43 1.01 (0.90 to 1.12) 0.924 0.97 (0.88 to 1.08) 0.596

Living apart 13 0.91 (0.87 to 0.96) 0.001 0.94 (0.86 to 1.02) 0.120

Smoking

No 173 Ref Ref

Yes 18 1.10 (1.05 to 1.16) 0.001 1.08 (1.00 to 1.16) 0.043

Method of surgery

Partial mastectomy 135 Ref Ref

Mastectomy 57 0.80 (0.69 to 0.92) 0.002 0.88 (0.78 to 1.00) 0.037

Associated surgery

Sentinel node/no axillary operation 149 Ref Ref

Axillary lymph node dissection 45 0.78 (0.67 to 0.93) 0.004 0.82 (0.70 to 0.96) 0.013

Age 190 −0.00 (−0.01 to 0.00) 0.732 −0.00 (−0.00 to 0.00) 0.933

Alcohol intake

Modest 104 Ref Ref

Moderate/heavy* 88 1.12 (1.02 to 1.22) 0.012 1.10 (1.01 to 1.19) 0.026

Saltin-Grimby Activity Level Scale†

1 26 Ref

2 127 1.07 (0.90 to 1.27) 0.443 1.09 (0.93 to 1.29) 0.315

3+4 41 1.15 (0.97 to 1.37) 0.103 1.13 (0.98 to 1.32) 0.051

*Moderate/heavy consumption equals more than 1 unit/week.
†Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and
training and (4) regular hard physical training for competition sports.
RR, relative risk.
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Table 3 Relative chance of sick leave shorter than 3 weeks

Number of

patients included

Univariate Multivariate

RR p Value RR p Value

Marital status

Married/cohabiting 75 Ref Ref

Living alone 16 1.16 (0.64 to 2.11) 0.631 1.29 (0.69 to 2.42) 0.423

Living apart 9 0.91 (0.49 to 1.70) 0.773 0.79 (0.42 to 1.47) 0.454

Smoking

No 94 Ref Ref

Yes 5 0.83 (0.40 to 1.75) 0.592 1.37 (0.68 to 2.75) 0.374

Method of surgery

Partial mastectomy 71 Ref Ref

Mastectomy 26 1.61 (0.94 to 2.74) 0.082 1.42 (0.78 to 2.60) 0.254

Associated surgery

Sentinel node/no axillary operation 79 Ref Ref

Axillary lymph node dissection 21 0.50 (0.25 to 0.99) 0.046 0.52 (0.265 to 1.02) 0.058

Age 98 0.00 (–0.02 to 0.03) 0.723 0.00 (–0.02 to 0.02) 0.913

Alcohol intake

Modest 51 Ref Ref

Moderate/heavy* 49 0.89 (0.60 to 1.32 0.550 0.78 (0.50 to 1.22) 0.275

Saltin-Grimby Activity Level Scale†

1 10 Ref Ref

2 64 0.94 (0.48 to 1.84) 0.851 1.10 (1.56 to 2.17) 0.783

3+4 26 1.15 (0.57 to 2.32) 0.689 1.42 (0.71 to 2.84) 0.320

*Moderate/heavy consumption equals more than 1 unit/week.
†Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and
training and (4) regular hard physical training for competition sports.
RR, relative risk.

Table 4 Relative chance of feeling physically recovered 3 weeks after the operation

Number of

patients included

Univariate Multivariate

RR p Value RR p Value

Marital status

Married/cohabiting 122 Ref Ref

Living alone 35 0.90 (0.77 to 1.10) 0.365 0.93 (0.79 to 1.11) 0.424

Living apart 13 1.01 (0.74 to 1.40) 0.950 0.95 (0.72 to 1.24) 0.683

Smoking

No 153 Ref Ref

Yes 15 1.00 (0.76 to 1.30) 0.971 1.10 (0.88 to 1.37) 0.392

Method of surgery

Partial mastectomy 113 Ref Ref

Mastectomy 50 0.77 (0.62 to 0.95) 0.015 0.92 (0.75 to 1.13) 0.434

Associated surgery

Sentinel node/no axillary operation 129 Ref Ref

Axillary lymph node dissection 41 0.73 (0.58 to 0.93) 0.010 0.74 (0.57 to 0.97) 0.027

Age 167 –0.00 (–0.00 to 0.00) 0.390 –0.00 (–0.01 to 0.00) 0.582

Alcohol intake

Modest 92 Ref Ref

Moderate/heavy* 77 0.96 (0.82 to 1.11) 0.565 0.90 (0.76 to 1.06) 0.196

Saltin-Grimby Activity Level Scale†

1 22 Ref Ref

2 114 1.35 (0.94 to 1.94) 0.101 1.49 (0.96 to 2.30) 0.074

3+4 35 1.60 (1.12 to 2.28) 0.010 1.85 (1.20 to 2.85) 0.006

*Moderate/ heavy consumption equals more than 1 unit/week.
†Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and
training and (4) regular hard physical training for competition sports.
RR, relative risk.
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A limitation of our study is that there were eligible
patients who were not included since the study nurse
was not available at all hours. Another weakness is that
we do not have access to information regarding tumour
stage nor planned adjuvant therapy. However, patients in
the cohort studied were given the response of their
pathological examination 4 weeks after surgery when
adjuvant therapy was decided on. Therefore, the initial
hospital stay, initial sick leave and physical and mental
recovery ought not to be affected by this.

Interpretation of study
This study adds to the evidence in favour of PA in
patients undergoing treatment for breast cancer,
showing an enhanced recovery in patients who pre-
operatively were more active. This is in line with earlier
studies where increased PA in women treated for breast
cancer is associated with an increase in QoL with long-
term effect,29 decreased fatigue, and reduced breast
cancer mortality as well as overall mortality. Most evi-
dence arises from cohort trials, while there are also ran-
domised controlled trials investigating the role of
postoperative PA.14 30 31 This study indicates that pre-
operative PA may also be of importance for recuperating
from surgery, and hence for the patient to be able to ini-
tiate PA earlier.
Our aim was to investigate self-assessed recovery,

mental and physical. After 6 weeks, the association
between physical recovery and any of the lifestyle

variables, including PA, had diminished into non-
significant levels. This is probably explained by the fact
that most patients felt completely recovered after
6 weeks, reflecting the mild physical trauma caused by
breast cancer surgery. However, as stated above, studies
with other end points such as quality of life32 show a
positive effect of increased PA. For self-assessed mental
recovery, marital status seemed to have a stronger associ-
ation than other lifestyle factors, emphasising the
importance of one’s social network when mentally
coping with a malignant disease.
In this study, it was not possible to determine any

factor influencing our primary end point: the time of
sick leave. In Sweden, the entire working population is
covered by national sick leave insurance. The rationale
of choosing 3 weeks is due to the guidelines set by the
National Board of Health and Welfare for breast cancer
treatment where they advised patients treated with
partial mastectomy to be on sick leave for approximately
3 weeks. In our study, 66% of patients were operated
with partial mastectomy. Possibly, this cut-off was too
short since one-third of patients were subject to
enlarged surgery, with a recommendation of a longer
time of sick leave. Also, the homogeneous time of sick
leave found in our study may be the result of patients
being offered sick leave at discharge with a given
standard.
Women subjected to axillary lymph node dissection

had a longer hospital stay and felt physically recovered

Table 5 Relative chance of feeling mentally recovered 3 weeks after the operation

Number of

patients included

Univariate Multivariate

RR p Value RR p Value

Marital status

Married/cohabiting 122 Ref Ref

Living alone 33 0.85 (0.71 to 1.02) 0.080 0.84 ( 0.68 to 1.04) 0.121

Living apart 13 0.85 (0.66 to 1.10) 0.223 0.77 (0.61 to 0.97) 0.028

Smoking

No 152 Ref Ref

Yes 15 0.78 (0.51 to 1.19) 0.248 0.81 (0.54 to 1.23) 0.323

Method of surgery

Partial mastectomy 113 Ref Ref

Mastectomy 48 1.00 (0.82 to 1.21) 0.976 1.10 (0.89 to 1.35) 0.389

Associated surgery

Sentinel node/no axillary operation 128 Ref Ref

Axillary lymph node dissection 40 0.9 0 (0.72 to 1.12) 0.345 0.83 (0.64 to 1.09) 0.178

Age 165 0.00 (–0.01 to 0.01) 0.710 0.00 (–0.01 to 0.01) 0.671

Alcohol intake

Modest 91 Ref Ref

Moderate/heavy* 76 1.02 (0.86 to 1.20) 0.848 1.01 (0.83 to 1.23) 0.918

Saltin-Grimby Activity Level Scale†

1 22 Ref Ref

2 113 1.21 (0.87 to 1.69) 0.260 1.23 (0.82 to 1.83) 0.314

3+4 34 1.25 (0.87 to 1.78) 0.227 1.38 (0.90 to 2.13) 0.144

*Moderate/heavy consumption equals more than 1 unit/week.
†Levels of physical activity are categorised accordingly: (1) physically inactive, (2) some light physical activity, (3) regular physical activity and
training and (4) regular hard physical training for competition sports.
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to a lesser extent, which is in line with the current
knowledge of the side effects of this operation. Smokers
and patients with a higher level of alcohol consumption
left the hospital earlier than non-smokers and patients
with a modest alcohol consumption, possibly reflecting
that these habits are not easily satisfied inside hospitals
in Sweden.
The association of PA with physical recovery, shown in

this study, is clinically relevant. The SGPALS offers the
clinician important information, and may in the future
be used to target patients in need of specific interven-
tion. The results of this study add to the current knowl-
edge of the health benefits of PA and can be used as an
additional argument for increasing the level of PA in
insufficiently active populations. In addition to the
current knowledge that PA reduces the risk of cancer as
well as the mortality after breast cancer treatment, this
study indicates that increased PA may influence post-
operative recovery.
Indeed, the above study shows that patients with an

increased level of PA assess their physical recovery to be
faster. Whether or not it is meaningful to increase PA
before breast cancer surgery (prehabilitation) remains
to be studied. However, a recent study showed that pre-
habilitation managed to cause positive changes in post-
operative functional exercise capacity after colorectal
surgery.15 To the best of our knowledge, this is the first
study of sick leave/return to work after breast cancer
surgery in relation to the preoperative level of PA. In
orthopaedic surgery, prehabilitation has been analysed
in relation to return to work and suggested to be
advantageous.33

In conclusion, being physically active has many positive
effects for patients treated for breast cancer. This study
adds to this knowledge by showing that a higher preopera-
tive level of PA is associated with faster physical recovery.
These findings have potential clinical implications, but
need to be confirmed and expanded on in randomised
controlled trials of preoperative PA interventions.
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1.0 STUDY ORGANISATION 

1.1 PLANNING GROUP AND STEERING COMMITTEE 
Eva Haglind, MD, PhD, professor, Department of Surgery, Sahlgrenska University 
Hospital/Östra and Sahlgrenska Academy. SSORG 

Eva Angenete, MD, PhD, Department of Surgery, Sahlgrenska University 
Hospital/Östra and Sahlgrenska Academy. SSORG 

Ulf Angerås, MD, PhD, associate professor, Department of Surgery, Sahlgrenska 
University Hospital/Östra and Sahlgrenska Academy. SSORG 

Mats Börjesson, MD, PhD; professor, Swedish School of Sports and Health Sciences and 
Karolinska University Hospital, Stockholm, Sweden. 

Martin Gellerstedt, PhD, statistician, SSORG 

Stefan Skullman, MD, PhD, associate professor, Skaraborgs Hospital/Skövde, SSORG 

1.2 PRINCIPAL INVESTIGATOR 
Eva Angenete 

1.3 DEPUTY PRINCIPAL INVESTIGATOR 
Eva Haglind, Martin Gellerstedt 

1.4 STUDY SECRETARIAT 
SSORG/Göteborg at Department of Surgery, Sahlgrenska University Hospital/Östra, 
Göteborg.  

1.5 SCIENTIFIC FRAMEWORK 
The study is organised and performed within the framework of Scandinavian Surgical 
Outcomes Research Group SSORG together with collaborators with expert knowledge 
in the field of physical activity and sports medicine. 

The Scandinavian Surgical Outcomes Research Group SSORG is a network of surgeon-
scientists in hospitals in Sweden, Denmark and Norway. This network collaborates since 
2008 in the formulation of scientific questions or hypotheses, writing of protocols and in 
all parts of running trials. The first secretariat is situated in Göteborg. The website is 
www.ssorg.net. 

1.6 ORGANISATION 
In each participating hospital a local investigator will be responsible for the inclusion, the 
control of the internal validity, the data collection and participate in the steering 
committee. 

There will be no publication, apart from presentation of the protocol and number of 
inclusions, during the inclusion part of the trial. The steering committee decides if an 

http://www.ssorg.net/
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interim analysis should be made. The PI and deputy PI will decide regarding any analyses 
of results prior to full inclusion. 

All analyses, results and conclusions will be discussed in the steering committee, as will 
any publication issues. 

1.7 WRITING COMMITTEE 
In agreement with the internationally accepted guidelines for authorship (“the Vancouver 
criteria”) the members in the planning group who are active in planning, running, analysis 
and writing will be part of the writing committee.  

Publication of results is planned to be in international ”peer review” scientific journal.  

2. PROTOCOL 

2.1 BACKGROUND 
Over the last decades different life style factors have been established as risk factors for 
various diseases. The obesity pandemic displays a good example of a disease where great 
effort is undertaken to characterize risk factors associated with obesity {Nguyen, 2010 
#1373}. Smoking is another life style risk factor established since several decades, and 
where primary prevention has been increasingly successful {, 2011 #1371;Callinan, 2010 
#1372}. Cardiovascular epidemiologic research at the University of Gothenburg 
recognized PA as a factor of importance early on and thus included PA related questions 
in the work up of studies with large cohorts {Rosengren, 2011 #1245;Berg, 2005 
#1244;Jonsdottir, 2010 #1246}. A 4-level scale was introduced in the late 1960:s by 
Saltin and Grimby {Saltin, 1968 #1222} and has been used extensively since then. 

Physical activity (PA) has been in focus over the last two decades as a life style factor of 
importance. A review summarizing nearly 170 studies states that the scientific evidence 
for the association between lack of physical activity and cancer is convincing regarding 
breast and colon cancer and probable for prostate cancer and possible for lung and 
endometrial cancer {Friedenreich, 2010 #1166}. Regarding postoperative rehabilitation 
the benefits from preoperative physical exercise together with a postoperative early 
rehabilitation schedule has been reported for spinal surgery {Nielsen, 2010 #2288}. In 
colorectal surgery the benefits of enhanced recovery programs have been clearly 
demonstrated {Adamina, 2011 #2282}. The impact of preoperative prehabilitation has 
been evaluated and seems beneficial {Carli, 2010 #2285;Jack, 2011 #2290}, however 
most studies have not used clinically important outcome measures such as complications 
or postoperative morbidity. The evidence for prehabilitation as a measure to reduce 
postoperative morbidity is scarce {Jack, 2011 #2290}. To evaluate the recovery after a 
surgical procedure in a broader sense is difficult. Several scales have been tried to assess 
recovery {Allvin, 2011 #2220;Herrera, 2007 #2310;Paddison, 2011 #2318;Kluivers, 
2008 #2317}.  

The simple instrument for self-reported PA introduced by Saltin and Grimby has been 
shown to discriminate between sedentary and active counterparts regarding maximum 
oxygen uptake {Saltin, 1997 #1227} and has been validated against biological measures 
{Aires, 2003 #1223}. Indeed, studies have indicated that such single self-reported 
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approximation of the level of PA, may predict risk for morbidity and cardiovascular as 
well as total mortality {Apullan, 2008 #1224;Byberg, 2009 #1226;Wilsgaard, 2007 
#1225}. The self-assessed PA-level concurs well with the actual physical fitness of the 
individual {Wanderley, 2011 #2294;Cousins, 1997 #2293;Knapik, 1992 #2292}. This is 
also important, since cardiorespiratory fitness may also predict cardiovascular risk and 
mortality {Berry, 2011 #1370}. 

There are also studies indicating that other life-style factors such as alcohol consumption 
has a negative impact on outcome after surgery as well as outcome after health-care 
associated infections {de Wit, 2011 #2606;Rubinsky, 2012 #2596}. To screen for 
excessive alcohol consumption the Alcohol Use Disorders Identification Test–
Consumption (AUDIT) test has been used. Several recent studies have indicated that a 
shorter survey with the top three questions in the AUDIT questionnaire (AUDIT-C) is 
sufficient to provide information on alcohol use {Meneses-Gaya, 2010 #2603;Bush, 1998 
#2609}. 

Smoking is also a life-style factor that affects surgical outcome {Gourgiotis, 2011 
#2607}. It has been shown to increase the risk for complications and studies indicate 
that smoking cessation prior to the surgical procedure to reduce the risk for 
complications {Thomsen, 2009 #2610}. Self-reported assessment of smoking seems to 
be accurate and reflect the actual nicotine use of the individual {Yeager, 2010 #2722}. 

Length of hospital stay is of importance both to patients and the society. A surgical 
procedure that shortens hospital stay may be cost-effective even in cases with higher 
operation room costs {Braga, 2005 #2578}. It is also of importance to consider time to 
work/sick leave; a cost for patients and society that can affect the cost analysis of a 
surgical procedure {Janson, 2004 #781}.  

With this background it is of interest to record physical activity one year and one month 
prior to certain types of elective surgery and to study the relationship of PA to surgical 
complications and recovery is of interest. 

2.2 DETAILS ON THE SURGICAL PROCEDURES STUDIED  

2.2.1 The incidence of cholecystectomies in Sweden 

A common surgical procedure is gallbladder surgery (cholecystectomy). The gallbladder 
associated diseases are much more common in women as illustrated by the data on 
cholecystectomies in Sweden 2010: 7686 cholecystectomies were performed on women 
(mean age 48 yrs) compared to 3534 cholecystecomies in men (mean age 54 yrs) (Source: 
The National Gallbladder Surgery Registry) {, 2010 #2200}. Relative incidence for 
gallbladder surgery regardless of indication is displayed in Figure III. 
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Figure III. Relative 
incidence for gallbladder 
surgery regardless of 
indication. Source: The 
National Gallbladder 
Surgery Registry {, 2010 
#2200}. 
 

2.2.3 The incidence of colon and rectal cancer in Sweden 

Colon and rectal cancer has had a rather stable trend, but colon cancer is slightly 
increasing among women (Figure VI and VII displays age specific incidence) {, 2011 
#2204;, 2011 #2205}. Surgery remains the curative treatment for colon and rectal cancer, 
although additive treatments such as radiotherapy and chemotherapy are becoming 
increasingly common {Valentini, 2009 #1148}. 

  
Figure VI. Age specific incidence per 100 000 for colon 
cancer in Sweden (data based on the diagnostic years 2005-
2009) {S.O.S., 2010 #1374} 

Figure VII. Age specific incidence per 100 000 for rectal 
cancer in Sweden (data based on the diagnostic years 2005-
2009) {S.O.S., 2010 #1374} 

2.2.2 The incidence of breast cancer in 
Sweden 

Breast cancer incidence as well as surgery 
for breast cancer has increased annually 
the last 20 years and is the most common 
cancer among women (Figure IV displays 
age specific incidence). Source: The 
national registry {, 2011 #2197}.  

Figure IV. Age specific incidence per 100 000 for breast 
cancer in Sweden (data based on the diagnostic years 2005-
2009) {S.O.S., 2010 #1374} 
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2.3 RECOVERY AFTER A SURGICAL PROCEDURE 
All surgical procedures are followed by a phase of postoperative recovery. It can be 
measured in many ways and the description of recovery varies. In the recovery room 
there is short-term recovery, the more surgery-related recovery occurs within 4-6 weeks 
and then there is recovery more related to resumption of Quality of Life (QoL) and 
return to normal function {Kluivers, 2008 #2317}. 

In recent years the demand for efficacy has brought forth recovery protocols to enhance 
recovery, such as for colorectal surgery {Adamina, 2011 #2282}, without an increased 
morbidity but without any reported difference in QoL {Gouvas, 2009 #2716}. More 
patient-centred self-assessing evaluations regarding recovery have been developed, mainly 
to address the surgery-related recovery within 4-6 weeks postoperatively {Kluivers, 2008 
#2317;Allvin, 2009 #2312}. There are no validated questionnaires that have been used in 
a large number of studies {Kluivers, 2008 #2317}, and there is no consensus on what 
areas of recovery that are important. Most questionnaires regarding the surgery-related 
recovery address physical aspect, some emotional aspects and daily activities. Allvin et al 
{Allvin, 2011 #2220} has developed an instrument and identified five important 
domains to consider during the recovery phase: physical symptoms, physical function, 
the physiological area, social area and activity {Allvin, 2009 #2312}. There are no 
thoroughly validated questionnaires that address resumption of Quality of Life and 
return to normal function after surgery. 

2.3.1 Recovery, hospital stay and complications after a cholecystectomy 

The National Gallbladder Surgery Registry has a high external validity with a registration 
of more than 90% in many centres compared with the Inpatient Registry {, 2010 
#2200}. The frequency of severe complications such as major bile duct injuries are 0,3-
0,4% and the total frequency of complications is estimated to be approximately 6% for 
non-emergency surgery. 

Recovery after cholecystectomy has improved in the last decades. Hospital stay ranges 
from 0-2 days for laparoscopic surgery and 2-7 days for open surgery. According to the 
national guidelines from the Swedish National Board of Health and Welfare patients 
operated with laparoscopic surgery are on sick leave for about 1 week. Open surgery 
often requires up to 2-3 weeks sick leave. 

2.3.2 Recovery, hospital stay and complications after surgery for breast cancer 

For breast cancer the registry has short-term outcome registered for reoperations within 
4 weeks due to surgical complications {, 2011 #2197}. A longer follow-up is performed 
after at least six months then focusing on lymph-oedema, local symptoms, neurological 
symptoms. The recovery after breast cancer surgery is related to the long-term symptoms 
and psychological factors {Montazeri, 2008 #2316;Taira, 2011 #2315} and many 
patients have symptoms more than six months after surgery. 

Hospital stay is approximately 2 days and the Swedish National Board of Health and 
Welfare recommends 3-6 weeks of sick leave after uncomplicated breast cancer surgery 
not requiring post-operative chemotherapy or radiotherapy. 
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2.3.3 Recovery and complications after surgery for colorectal cancer 

The National Registry for Colon and Rectal cancer has a history of high validity 
{Pahlman, 2007 #444}, and is currently undergoing an external review to be able to 
present accurate figures regarding external validity. In total the last report from 2009 the 
total incidence of complications for colon cancer was 26% and the corresponding figures 
for rectal cancer were 41%. Data from a randomized trial comparing open and 
laparoscopic surgery revealed a return to baseline for most activity related scores after at 
least four weeks, and at 12 weeks patients score higher than their baseline levels 
preoperatively {Janson, 2007 #782}. 

Hospital stay is in median 7 days for colon cancer and 10 days for rectal cancer. The 
recommendations from the Swedish National Board of Health and Welfare estimates 
that without complications most colon cancer patients have returned to normal function 
after 4-6 weeks, whereas rectal cancer patients may require a longer time to recover, up to 
6-8 weeks. 

2.4 AIM OF THE STUDY 
The aim of this study is to investigate whether a higher physical activity prior to a surgical 
procedure reduces hospital stay, sick leave and the complication rate. 

A secondary aim is to investigate the effect of preoperative physical activity on the rate of 
resumption of QoL and normal physical function. 

2.5 THE HYPOTHESIS 

 Physically active persons have shorter lengths of hospital stay, shorter sick-
leave, fewer re-hospitalizations and fewer re-operations, fewer complications 
as well as a faster recovery after a surgical procedure 

2.6 STUDY DESIGN 
In order to explore the importance of PA for the outcome after a surgical procedure due 
to gallbladder disease, breast cancer and colorectal cancer we will ask all patients operated 
for any of the three above mentioned conditions to answer a short questionnaire 
(Appendix I) including the Saltin and Grimby {Saltin, 1968 #1222} questions to study of 
the effects of the level of PA immediately before surgical operations. The patients will be 
asked to estimate their physical activity four weeks prior to the surgical procedure. 

1. Mostly sedentary 
2. Light PA (such as gardening or walking or bicycling to work) at least two hours a 

week 
3. Moderate PA such as aerobics, dancing, swimming, playing football or heavy 

gardening) at least two hours a week 
4. Vigorous PA (high intensity) at least five hours daily several times a week. 

They will also be asked to report weight, length, smoking habits, alcohol consumption, 
socioeconomic situation, diabetes, hypertension, hyperlipidaemia and BMI as well as 
certain questions with relation to Quality of Life and their postoperative recovery 
(Appendix I). The questions are to some extent validated through previous research 
{Skoogh, 2010 #2492;Steineck, 2002 #1123;Bush, 1998 #2609;Meneses-Gaya, 2010 
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#2603;Yeager, 2010 #2722} but some questions are newly constructed. The new 
questions have been constructed by an expert panel consisting of colorectal and general 
surgeons, cardiologist and specialized nurses. The domains chosen have been related to 
previous research regarding recovery {Allvin, 2009 #2312}. The questionnaire has been 
face-to face validated by patients with gall bladder surgery planned or a previous 
cholecystectomy performed, patients with breast cancer both prior and after surgery and 
colorectal cancer patients prior and after surgery using the same validation methods 
previously described for prostate cancer {Steineck, 2002 #1123}. 

All patients will be contacted by telephone and a subsequently receive a mailed 
questionnaire (similar to the pre-operative questionnaire) (Appendix II) regarding their 
self-assessed QoL post-operatively and postoperative recovery, the timing of this will be 
related to the estimated time for recovery as follows: 

 3 weeks after gallbladder surgery 

 3 and 6 weeks after surgery for breast cancer  

 3 and 6 weeks after surgery for colorectal cancer  

2.6.1 Primary endpoint 

For cholecystectomy and breast cancer: 

 Length of sick-leave/time to work 

For colon and rectal cancer: 

 Length of hospital stay 

2.6.2 Secondary endpoint 

 for colon and rectal cancer: length of sick leave/time to work 

 for cholecystectomy and breast cancer: length of hospital stay 

 re-operations and re-admittances within the first 6 postoperative weeks after 
primary surgery 

 Recovery measured as resumption of Quality of Life and return to normal 
function after surgery according to the patient’s self-reported assessment in the 
postoperative questionnaire and measured as return to pre-operative levels. 

 Health economic analysis of resource consumption 

2.6.3 Inclusion criteria 

All patients at including hospitals scheduled for any of the following procedures will be 
asked to participate: 

 cholecystectomy 

 breast cancer surgery 

 colorectal cancer surgery 

2.6.4 Exclusion criteria 

Inability to give informed consent. 
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2.6.5 External validity 

All patients operated at the including hospitals will be registered and non-participation 
and the reason for this will be registered. 

2.6.6 Patient information and informed consent 

All patients will be asked to participate after receiving written information and a 
possibility to ask questions. Written consent is obtained from each patient (Appendix III 
and IV). 

2.7 WORK PLAN 
Application to the Ethical Committee will be made in the spring of 2012, and after 
approval the printing of the short questionnaire will take place. The study is planned to 
begin at including hospitals in the middle of 2012. There are well established processes of 
care for the three different diseases chosen for this study, and as explained previously 
time points for information and inclusion have been identified. 

2.8 STATISTICAL METHODS  
Regarding the surgery for gallbladder disease and surgery for breast cancer, patients are 
hospitalized in average two days after surgery. To be able to detect a difference of in 
average 1 day of hospitalization, between the physically active vs. the non-active group, 
150 patients must be enrolled. The patients operated for colorectal cancer have a post-
surgery hospitalization of around eight days in average. To be able to detect a difference 
of in average 2.5 days between the two groups, a sample of 150 enrolled patients is 
demanded.  A difference of two days in average, demands a sample size of 220.  

The calculations above are based on a power of 80%, 5% significance level and that 
around 30% of all patients are physically active (grade 3-4 on a four graded scale, 
Grimby-Saltin). Furthermore an independent t-test is used with standard deviations two 
for surgery for gallbladder disease and surgery for breast cancer and five for surgery for 
colorectal cancer.  These estimates are based on 11 months historical data (2011) within 
Sahlgrenska University hospital.  

2.9 DATA RETRIEVAL AND REGISTRATION 
The database will include personal identity as well as a study specific code. The database 
is placed on a hospital server at Sahlgrenska University Hospital with username and code 
for entry. Data from questionnaires will be entered manually. Length of hospital stay will 
be acquired from the hospital registries and then entered manually into the database. This 
will be retrieved 60 days postoperatively. 

In all a high security standard with automatic back up of server data is present as well as 
firewalls against external violation. A data manager, employed by the SSORG unit will be 
responsible for the database. 

For the various analyses described, a copy of the original database is made, without 
personal identification numbers, only with the study specific code. The study is registered 
at ClinicalTrials.gov. Application to ”Personuppgiftsombudet” at Sahlgrenska University 
Hospital for the database has been made, number 29882. 
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2.10 HEALTH ECONOMY 
If significant differences in outcome measures after surgery is discovered, a health 
economy analysis will be performed, using modelling, focusing on the societal 
perspective and analysing the effects of regular PA for resource consumption. 

2.11 ETHICAL CONSIDERATION 
The study is approved by the Ethical Committee (Etiska Prövnings Nämnden) in 
Göteborg with DNR 180-12, date: 2012-04-05. 

3.0 FINANCING 
The study is supported by ALF- grants at Sahlgrenska University Hospital (Eva Haglind, 
ALFGBG-138751 and Eva Angenete, ALFGBG-136151).  
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Table x. Outcome vs level of physical activity 

 Level of physical activity    

 1 2 3-4 Not 
reported 

total 

Patients answering second questionnaire % (No) 12(22) 63(119) 19(36) 6(11) 100(188) 

Sick Leave* % (no)      

Shorter than 3 weeks 42(5) 40(30) 54(15) 67(4) 45(54) 

Missing data 16(2) 15(11) 7(2)  12(15) 

Feeling physical recovered at 3 weeks % (No)      

Not at all 18(4) 3(3)  9(1) 4(8) 

I feel recovered up to 25% 14(3) 4(5) 3(1) 18(2) 6(11) 

I feel recovered up to 50% 9(2) 13(15) 3(1) 18(2) 11(20) 

I feel recovered up to 75% 32(7) 48(57) 53(19) 18(2) 45(85) 

I feel completely recovered 27(6) 29(34) 39(14) 27(3) 30(57) 

Missing data   4(5) 3(1) 9(1) 4(7) 

Feeling mentally recovered at 3 weeks      

Not at all 9(2) 7(8)   5(9) 

I feel recovered up to 25% 14(3) 4(5) 6(2)  5(10) 

I feel recovered up to 50% 14(3) 11(13) 14(5) 9(1) 5(10) 

I feel recovered up to 75% 14(3) 41(49) 31(11) 55(6) 12(22) 

I feel completely recovered  50(11) 32(38) 44(16) 27(3) 37(69) 

Missing data   5(6) 6(2) 9(1) 36(68) 

      

      

Legend Supplementary table 
 121 patients 66 years or younger 
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