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Physical activity levels after treatment for breast cancer: one year follow-up
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Among patients with breast cancer, few studies have examined the pattern of change of physical activity levels over time or the predictive factors for this change. Particularly sparse are studies comparing pre-surgical physical activity levels with those 12 months post-surgery.

Patients with a primary operable breast cancer (N=267) filled in the Physical Activity Computerised Questionnaire before breast surgery and one, three, six and twelve months postoperatively. Patient-, disease-and treatment-related factors were prospectively collected.

Total physical activity level and occupational, sport and household activity levels were significantly decreased the first month postoperatively and did not recover during the first year after surgery. 'Being employed' was a predictive factor for a larger decrease of the total activity level, comparing the pre-operative and 12 months post-surgery stages. Having a spouse, a pN2-3 lesion and over 20 lymph nodes dissected predicted a decrease in occupational activity. Advanced age and smoking behaviour predicted a decrease in sport activities, and not having a spouse predicted a decrease in household activities.

This study showed that one year after breast cancer surgery, preoperative physical activity levels were not recovered. Breast cancer patients, and in particular those at risk for a decreased physical activity level, should be identified, encouraged and guided to increase their activities.

Introduction

Worldwide, breast cancer is the most common female cancer. Because there are increasing numbers of breast cancer survivors [START_REF] Glass | Breast cancer incidence, 1980-2006: combined roles of menopausal hormone therapy, screening mammography, and estrogen receptor status[END_REF], high quality of life and hence high physical activity levels become more and more important [START_REF] Alfano | Physical activity, long-term symptoms, and physical health-related quality of life among breast cancer survivors: a prospective analysis[END_REF]. In addition, high physical activity levels are associated with 30% decreased risk of mortality after breast cancer [START_REF] Patterson | Physical activity, diet, adiposity and female breast cancer prognosis: a review of the epidemiologic literature[END_REF].

The evolution of the physical activity levels of breast cancer survivors during the first year after surgery is poorly investigated. In the study of Pinto et al, moderate-intensity and vigorous-intensity exercise participation did not significantly increase between one and twelve months after surgery [START_REF] Pinto | Exercise participation after diagnosis of breast cancer: trends and effects on mood and quality of life[END_REF]. Harisson et al had comparable findings [START_REF] Harisson | Level of physical activity and characteristics associated with change following breast cancer diagnosis and treatment[END_REF]. They reported an equal amount of minutes spent per week on vigorous, moderate and strength activities at 6 and 12 months post-surgery. Andrykowski et al reported a decrease in leisure-time exercise activity level shortly after the chemotherapy or radiotherapy but six months later, the activity level was similar to the level before those therapies [START_REF] Andrykowski | Prospective, longitudinal study of leisure-time exercise in women with early-stage breast cancer[END_REF]. Two studies compared total physical activity level before and after diagnosis of breast cancer [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF][START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF]. Irwin et al concluded that between four and twelve months after diagnosis, physical activity level has still decreased by two hours per week (11%) [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF]. In the study of Littman et al, leisure-time activity levels had decreased by 50% between one and twelve months post-surgery [START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF].

Different patient-, disease-and treatment-related factors can be associated with decreased physical activity levels after surgery for breast cancer. Irwin et al [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF] and Littman et al [START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF] examined predictive factors for decreased activity levels compared with pre-diagnosis levels.

Shorter time from diagnosis [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF], high pre-diagnosis activity level [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF][START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF], low age [START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF], high [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF] or low [START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF] pre-diagnosis Body Mass Index (BMI) and adjuvant treatment with radiotherapy and chemotherapy [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF] were associated with a larger decrease of the activity levels.

The first aim of our study was to investigate the evolution of the total physical activity level and occupational, sport and household activity levels of breast cancer survivors, preoperatively to one, three, six and twelve months after surgery. The second aim was to find predictive factors for changes in these activity levels between the pre-operative stage and twelve months post-surgery.

Patients and methods

This study is a longitudinal cohort study and had approval from the Ethical Committee from University Hospitals Leuven (ML 3513).

Subjects

Three hundred ninety-eight consecutive breast cancer patients treated in the Multidisciplinary Breast Clinic of Leuven (where all kinds of breast cancer patients are treated) between September 2006 and September 2007 were asked to participate. Two hundred sixty-seven patients (67%) with an axillary lymph node dissection or a sentinel node biopsy for a primary breast cancer were included. One hundred thirty-one patients (33%) were excluded for various reasons: they were not available before the surgery (N=21); they did not understand Dutch language (N=8); they were mentally unable to participate (N=24); or they refused to participate (N=78).

Procedure

The day before surgery, breast cancer patients meeting our inclusion criteria were asked to participate in the study. They signed informed consent forms and filled in the Flemish Physical Activity Computerised Questionnaire (FPACQ) about their physical activities over the past year. One, three, six and twelve months after surgery, patients filled in the FPACQ again to report their physical activities of the previous month. Flemish Physical Activity Computerised Questionnaire (FPACQ) FPACQ is a reliable and valid questionnaire [START_REF] Matton | Reliability and validity of the Flemish physical activity computerized questionnaire in adults[END_REF]. The first part collects patient-related data (see 'predictive factors'). The second part concerns occupational activities: occupational status (employed or unemployed), working hours per week, job intensity and transport to the job. The third part records information on sport activities: the three most frequently performed sports, frequency and duration of each sport. The fourth part collects household activities (light, moderate and vigorous). Transport during leisure time and sedentary activities (TV and sleep) were also collected.

Four different physical activity variables were calculated: total activity level and occupational, sport and household activity levels. All Metabolic Equivalent Task (MET) values used for calculating the activity variables were determined using the Ainsworth compendium of activities [START_REF] Ainsworth | Compendium of physical activities: an update of activity codes and MET intensities[END_REF]. Using the definition for a MET as the ratio of work metabolic rate to a standard resting metabolic rate of 1.0 kcal kg -1 h -1 , one MET is considered as the resting metabolic rate during quiet sitting. Calculation of each variable is explained with an example:

Total physical activity level is the sum of occupational, sport, household activity levels (explained below) and active transport in leisure time ( Treatment-related factors included type of breast surgery, surgery at the dominant side, type of axillary surgery, number of lymph nodes dissected and whether chemotherapy, radiotherapy and hormonal therapy were given.

All patient-related factors were collected with FPACQ, excepted for lymphoedema [START_REF] Devoogdt | A new device to measure upper limb circumferences: validity and reliability[END_REF] (criterion >200ml difference) and impaired shoulder mobility [START_REF] Rietman | Impairments, disabilities and health related quality of life after treatment for breast cancer: a follow-up study 2.7 years after surgery[END_REF] (criterion >20° difference) which were measured 12 months after surgery (N=166 or 62%). Smoking behaviour was asked before surgery. Disease-and treatment-related factors were collected from the patient's medical file.

Statistical analysis

To investigate the representativeness of our study population, Independent T-tests and ²-tests were used to compare the characteristics of included and excluded breast cancer patients.

A linear model for repeated measures was used to evaluate the evolution of various continuous variables (total, occupational, sport and household activity levels) over time. The model used an unstructured covariance matrix for measurements over time and hascompared to classical repeated measures ANOVAthe advantage that subjects with one or more missing measurements were still included in the analysis [START_REF] Verbeke | Linear mixed models in Practice: A SAS-Oriented Approach[END_REF]. The values were transformed (natural logarithm after adding a constant if necessary) to handle the rightskewed distribution of model residuals. Geometric means and 95% confidence intervals were obtained after transforming the means of the transformed variable to the original scale. Tukey adjustments were used for multiple comparisons between points in time. Notify that the analysis of the occupational activity level was restricted to preoperatively employed patients and of the sport activity level to patients practising some sport preoperatively.

Further, specific interest was given to the evaluation of changes between the preoperative stage and 12 months after surgery of the total, occupational, sport and household activity levels. More specifically, changes that depended on particular patient-, disease-, or treatmentrelated characteristics were verified. For this purpose, parametric tests (Independent T-test, ANOVA and Pearson correlation) were performed on the sample of subjects with data after 12 months, the aim being to study the association between these characteristics and the observed change (=bi-variable analyses). General linear models were used to perform multivariable analyses.

Results should be interpreted with care given the multitude of models and p-values.

All analyses were performed with the statistical packages SPSS 17.0 and SAS 9.2.

Results

Two hundred sixty-seven patients filled in FPACQ before surgery, 242 (91%), 243 (91%), 234 (88%) and 236 (88%) at 1, 3, 6 and 12 months, respectively. Exploratory analyses did not reveal any relation between missing and available data (data not shown).

Age of included patients ranged between 21 and 90 years, with a mean of 55 year. Eighty patients were retired, 145 patients were employed and 42 patients were unemployed before surgery. Other baseline characteristics of included and excluded breast cancer patients are shown in Table 1. The participants were 9 year younger and their BMI was 2.4 kg/m² lower (p<0.05). More participants underwent sentinel node biopsy (p=0.03) and received chemotherapy (p=0.03) in comparison with the non-participants. Other factors were comparable between both groups.

Evolution of physical activity

Total activity level of the breast cancer patients decreased from 269 MET-hours/week before surgery to 241 MET-hours/week the first month after surgery. After three, six and twelve months total activity level was 244, 248 and 256 MET-hours/week respectively (see Fig. 1).

At each follow-up, total activity level was significantly lower than before surgery (p<0.01).

A similar trend was found for occupational, sport and household activity levels (see Fig. 2).

For breast cancer patients employed before surgery (N=145), average amount of MET -hours per week spent on occupational activities decreased from 79 MET-hours/week before surgery to 1, 1 and 3 MET-hours/week at one, three and six months, respectively. Twelve months after surgery, occupational activity level was increased to 12 MET-hours/week. At each follow-up, occupational activity level was significantly lower than at baseline (p<0.01).

Before surgery, 145 of 187 non-retired patients were employed. At 1, 3, 6 and 12 months only 21%, 19%, 33% and 60% of patients employed preoperatively had gone back to work. Furthermore, significantly lower numbers of patients worked full-time after 12 months compared to the preoperative stage (34% versus 43% of patients employed preoperatively) (p<0.01).

The sport activity level of preoperatively sport-active patients (N=144, 13 MET-hours/week) was almost reduced to zero after one, three and six month (see Fig. 2). After 12 months, the activity level was increased to 5 MET-hours/week, but remained significantly lower than before. Only 40%, 52%, 55% and 78% of preoperatively sport-active patients were practising some sports between 1 and 12 months after surgery. From patients not performing a sport before surgery, 16% reported performing a sport after 12 months. Household activities were decreased from 35 MET-hours/week before to 16 MET-hours/week the first months after surgery (N=267, see Fig. 2). After three, six and twelve months, household activity level was 25, 27 and 29 MET-hours/week respectively.

Predictive factors for changed physical activity levels Table 2 gives an overview of the bi-variable analyses for prediction of changes in total, occupational, sport and household activity levels between the preoperative and 12 month post-operative stages. It appeared that younger patients had a greater decrease in total activity level than older patients. Other significant predictive factors for a greater decrease in total activity level were being employed (versus unemployed and retired) and having a ductal carcinoma. A greater decrease in occupational activities was associated with following factors: having a spouse, lymph node stage pN2 or pN3 (versus stage pN0 or pN1), complete axillary dissection (versus sentinel node biopsy), more than 20 lymph nodes dissected (versus less than 10) or undergoing chemotherapy. Older patients and those smoking before surgery had a higher risk of having a decreased sport activity level 12 months after surgery. The only predictive factor for a decrease in household activity levels was having no spouse.

In the multi-variable model all patient-, disease-and treatment-related factors were included except lymphoedema and impaired shoulder mobility (see Table 3): these measurements were taken for only 166 of the 236 included patients. The other patients refused to come especially for the measurements to our hospital. We compared the multi-variable model for these 166 patients with and without inclusion of lymphoedema and impaired shoulder mobility as fixed factors, and the obtained results were the same. Table 4 gives an overview of arm lymphoedema and shoulder mobility as predictive factors for change in the physical activity levels of the 166 measured breast cancer patients. Employment status remained a significant predictive factor for change of the total physical activity level (p=0.02). Employed patients had a significantly greater decrease (of 12 MET-hours/week) of the total activity level than retired patients. Having a spouse (p=0.02), higher lymph node stage (p=0.03) and more axillary lymph nodes dissected (p=0.03) remained significant predictive factors for a greater decline of occupational activities. Occupational activities of patients with a spouse decreased 26 MET-hours/week more on average than those of patients without a spouse. Activities of patients with pN2 or pN3 diminished 39 MET-hours/week more than activities of patients with pN1. Dissection of 20 axillary lymph nodes or more was associated with 45 METhours/week larger decrease than dissection of 10 lymph nodes or less. Patient's age was retained as predictive factor for a higher reduction of sport activities (p<0.01). A one year older patient had 0.7 MET-hours/week larger decrease in her sport activity level than a one year younger patient. Having no spouse was predictive of a larger decrease in household activities. Patients without a spouse had 10 MET-hours/week greater reduction of their household activities than patients with a spouse. Patient's BMI, educational level, presence of lymphoedema or impaired shoulder mobility, tumour size, type of breast surgery, surgery at the dominant side, radiotherapy and hormonal therapy did not predict changes of total, occupational, sport or household activity levels.

Discussion

Total physical activity level of patients treated for primary breast cancer decreased by 10%, 9% and 7% one, three and six months after surgery. Even after one year, total activity level remained significantly lower (4%) than before surgery. In the study of Irwin and colleagues [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF] decrease of the total activity level was larger (11%), but a section of their patients were evaluated earlier, i.e. between 4 and 12 months after diagnosis. In addition, total activity level in their study was the sum of only sport and household activities. In our breast cancer patients, these specific activities showed a larger decrease of 60% and 17% respectively. In contrast to our study, some authors did not find a significant change of the activity levels from immediately after surgery until 12 months post surgery [START_REF] Pinto | Exercise participation after diagnosis of breast cancer: trends and effects on mood and quality of life[END_REF] or between 6 and 18 months after surgery [START_REF] Harisson | Level of physical activity and characteristics associated with change following breast cancer diagnosis and treatment[END_REF].

At 12 months, occupational activities in our breast cancer patients showed an 85% reduction from baseline. We did not find a study examining the occupational activities as part of physical activities and expressed in MET-hours per week. Other studies investigated return to work following breast cancer surgery. In the present study, at 3 months postoperatively, only 19% of patients working preoperatively had returned to work. At 12 months, this proportion had increased to 60% with more patients working in a part-time employment than before surgery. Working rates after breast cancer surgery are remarkably variable in literature, despite comparable study populations. After 3 months, 60% of breast cancer patients living in California were working [START_REF] Satariano | The likelihood of returning to work after breast cancer[END_REF]. At 12 months, 88% of Canadian patients had returned to work [START_REF] Drolet | Work absence after breast cancer diagnosis: a population-based study[END_REF]. In studies from the Netherlands, Sweden and France, working rates were more comparable with the present study: at 12 months 63%, 59% and 54% respectively of the patients were returned to work [START_REF] Roelen | Sickness absence and return to work rates in women with breast cancer[END_REF][17][18]. A possible explanation for this variability is the difference in the health care systems in the US and Canada compared toWestern Europe. In West European countries, employees are fully compensated during the first year of sickness.

Similar to our study, Littman et al [START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF] reported 50% decrease of sport activities between the first and twelve months after surgery. The study of Andrykowski et al [START_REF] Andrykowski | Prospective, longitudinal study of leisure-time exercise in women with early-stage breast cancer[END_REF] reported a decreased sport activity level during adjuvant therapy and the activity level rebounded after completion of adjuvant therapy. But, in contrast with our study, six months after completion of adjuvant therapy the sport activity level was completely recovered. We did not find other studies evaluating sport participation or household activity levels after breast cancer surgery to compare with.

Previous mentioned studies about physical activity levels after breast cancer surgery had a few limitations. There was no comparison of the activity level of breast cancer patients with pre-surgical values [START_REF] Pinto | Exercise participation after diagnosis of breast cancer: trends and effects on mood and quality of life[END_REF][START_REF] Harisson | Level of physical activity and characteristics associated with change following breast cancer diagnosis and treatment[END_REF][START_REF] Andrykowski | Prospective, longitudinal study of leisure-time exercise in women with early-stage breast cancer[END_REF]. The assessment of physical activity before surgery was retrospective [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF][START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF]. The postoperative assessment was at a variable time interval [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF][START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF], only patients with a cancer stage between 0 and II were included [START_REF] Pinto | Exercise participation after diagnosis of breast cancer: trends and effects on mood and quality of life[END_REF][START_REF] Andrykowski | Prospective, longitudinal study of leisure-time exercise in women with early-stage breast cancer[END_REF] and occupational activities were not assessed [START_REF] Pinto | Exercise participation after diagnosis of breast cancer: trends and effects on mood and quality of life[END_REF][START_REF] Harisson | Level of physical activity and characteristics associated with change following breast cancer diagnosis and treatment[END_REF][START_REF] Andrykowski | Prospective, longitudinal study of leisure-time exercise in women with early-stage breast cancer[END_REF][START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF][START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF].

Predictive factors for decreased activity levels one year after the surgery for breast cancer were only investigated in three studies. One study examined the prediction of return to work ten months after breast cancer surgery [17]. They reported axillary lymph node dissection and chemotherapy as predictive factors for no return to the job. These two factors were significant in our bi-variable model, but not in our multi-variable model. The difference of decrease between patients with and without chemotherapy was comparable in both models (19 METhours/ week versus 16 MET-hours/ week). Hence, the non-significance of chemotherapy as predictive factor in our multi-variable model is rather due to an increased width of the 95% confidence interval of the difference, i.e. (-6 -37) compared to (4 -34), than to a decrease in effect size. In addition, we did not examine 'prediction of no return to work' but 'change in occupational levels'. Irwin et al [START_REF] Irwin | Physical activity levels before and after a diagnosis of breast carcinoma: the Health, Eating, Activity, and Lifestyle (HEAL) study[END_REF] examined predictive factors for decreased sport and household activities between 4 and 12 months after diagnosis of breast cancer. They found other predictive and non-predictive factors than ours. A possible explanation is that their study population was not comparable with our population: their patients had more in situ breast cancer, less chemotherapy and less hormonal therapy. Littman et al [START_REF] Littman | Longitudinal study of recreational physical activity in breast cancer survivors[END_REF] reported lower age and lower Body Mass Index as significant predictive factors for decreased sport activity levels, whereas the present study showed that older patients had larger decreases in their sport activity levels. Pinto et al [START_REF] Pinto | Exercise participation after diagnosis of breast cancer: trends and effects on mood and quality of life[END_REF] and Hong et al [19] investigated predictive factors for a low physical activity level after breast surgery, but made no comparison with the preoperative value. Surprisingly, lymphoedema or impaired shoulder mobility did not predict changes of total, occupational, sport or household activity levels. We cannot compare the result of the present study with other studies, since arm lymphoedema and impaired shoulder mobility as predictive factors for changes of activity levels have never been investigated. From the present study, it seemed that the presence of arm lymphoedema was not at predictive factor for decreased activity levels at all. The presence of impaired shoulder mobility was associated with a greater decrease in occupational activity levels, although this difference was borderline significant (p=0.05).

Our study had several strengths. Firstly, breast cancer patients were measured prospectively before surgery and at fixed time intervals after surgery up to 12 months. Secondly, all aspects of physical activity were measured: occupational, sport and household activities, transport during leisure time and sedentary activities. Thirdly, return rate of questionnaires was very high. A weakness of our study was that a questionnaire was used to assess activity levels, which is a subjective measurement method. In addition, the FPACQ was tested on reliability and validity in 117 healthy adults and not specifically in breast cancer patients. Our study population was not fully representative for all breast cancer patients since participants were younger, had lower BMI, had more frequently sentinel node biopsy and chemotherapy compared with non-participants.

The evolution and predictive factors for decreased occupational, sport and household activities have to be further investigated since this topic is poorly investigated and there are contradictory results between the present and other studies. Furthermore, it would be interesting to investigate physical activity levels at longer term and factors associated with it.

Finally, rehabilitation programmes have to be developed and examined on effectiveness to improve physical activity levels following breast cancer surgery.

In conclusion, physical activity levels are still significantly lower 12 months after treatment for breast cancer than at the preoperative level. Being employed was a predictive factor for a greater decrease of total activity level between pre and 12 months post-surgery. Predictive factors for a greater decrease of occupational activities were having a spouse, pN2 or pN3 lymph node stage and more than 20 lymph nodes dissected. Older and smoking patients demonstrated to have greater decrease of their sport activities and patients without a spouse, had a greater decrease of their household activities.

The results suggest that breast cancer patients, and in particular those at risk for decreased physical activity levels, should be identified, encouraged and guided to increase their physical activities. Whiskers refer to 95% confidence interval for the (geometric) mean.

Johnsson

Tables Table 1 Characteristics of the excluded (N=131) and included (N=267) breast cancer patients (N=131). Median (interquartile range) and counts (%) are given for continuous and categorical data respectively. p= p-values from Mann-Whitney U and χ² tests. 

  5 MET) + (0.7 hour/week x 3.5 MET) = 13 MET-hours/week. She also performed 10 hours/week light, 4 hours/week moderate and 1.5 hour/week vigorous household activities. Household activity level was: (10 hours/week x 2.5 MET) + (4 hours/week x 3.5 MET) + (1.5 hours/week x 4.5 MET) = 46 MET -hours/week. Predictive factors Patients-, disease-and treatment-related factors were prospectively collected. Patient-related factors were age, body weight and height (BMI), having a spouse, educational level, employment status, lymphoedema, impaired shoulder mobility and smoking behaviour. Disease -related factors included tumour size, lymph node stage and type of breast cancer.
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	Table 4 Arm lymphoedema and impaired shoulder mobility as predictors of changes in
	physical activity levels (MET-hours/week) of breast cancer patients between the preoperative
	stage and 12 months following surgery determined with multi-variable analyses. B= estimated
	change (and 95% confidence interval) of the activity level compared with the change in the
	reference category (=0), thus a negative value refers to a stronger decrease as compared to the
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Table 2

 2 Predictors of changes in physical activity levels (MET-hours/ week) of breast cancer patients between the preoperative stage and 12 months after the surgery determined with bi-variable analyses. r= Pearson correlation; mean= mean change, a negative value refers to a decrease; SD= standard deviation; p= p-value from Independent T test, ANOVA or Pearson correlation.

		Total activity		Occupational activity		Sport activity		Household activity
		N	r*	p	N	r*	p	N	r*	p	N	r*	p
	Patient-related											
	Age (year)	236 0.18	<0.01 131 0.07	0.46 131 -0.25	<0.01 236 -0.08	0.25
		N	mean (SD)	p	N	mean (SD)	p	N	mean (SD)	p	N	mean (SD)	p
	Patient-related											
	Spouse											
	No	33	-14 (23)	0.68	16	-19 (28)	0.03 20	-2 (25)	0.88	33	-13 (25)	0.03
	Yes	203	-13 (22)		115	-44 (44)		111	-2 (17)		203	-4 (22)
	Employment status											
	Unemployed	37	-9 (23)	<0.01				23	-8 (24)	0.17	37	-7 (27)	0.18
	Employed	131	-18 (23)					78	0 (17)		131	-2 (19)
	Retired	68	-5 (18)					30	-2 (15)		68	-8 (26)
	Smoking											
	No	189	-14 (23)	0.35	101	-44 (45)	0.13 109	0 (17)	0.04	189	-5 (22)	0.40
	Yes	47	-10 (19)		30	-31 (36)		22	-9 (22)		47	-2 (24)
	Breast cancer-related											
	Lymph node stage											
	pN0	132	-12 (22)	0.75	74	-39 (40)	0.04 73	-2 (17)	0.95	132	-3 (24)	0.07
	pN1	87	-14 (23)		50	-39 (45)		46	-2 (21)		87	-9 (20)
	pN2-3	17	-10 (23)		7	-80 (45)		12	-3 (13)		17	2 (23)
	Type of breast cancer											
	Ductal	214	-14 (22)	0.04	121	-43 (43)	0.25 116	-2 (19)	0.35	214	-5 (22)	0.56
	Other	22	-4 (19)		10	-26 (39)		15	2 (14)		22	-2 (29)
	Treatment-related											

Table 3

 3 Predictors of changes in physical activity levels (MET-hours/week) of breast cancer patients between the preoperative stage and 12 months following surgery determined with multi-variable analyses. B= estimated change (and 95% confidence interval) of the activity level compared with the change in the reference category (=0), thus a negative value refers to a stronger decrease as compared to the reference category; p= p-value from the multivariable regression model.

		Total activity		Occupational activity	Sport activity		Household activity
		N=236		N=131		N=131		N=236
		B (95% CI)	p	B (95% CI)	p	B (95% CI)	p	B (95% CI)	p
	Patient-related							
	Age (year)*	0.1 (-0.3 -0.6)	0.61 0.2 (-1.0 -1.3)	0.79 -0.7 (-1.2 --0.2)	<0.01 0.1 (-0.4 -0.6)	0.65
	Spouse							
	No							
	Yes							
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