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A B S T R A C T   

Purpose: Exercise during chemotherapy has beneficial long-term effects on women with breast cancer, but short- 
term beneficial changes have been less investigated. Though short-term changes may be important as a 
encouraging factor, this study aimed to investigate immediate changes in self-reported energy, stress, nausea and 
pain following a single exercise session during chemotherapy. 
Methods: Forty-six women who were exercising while undergoing adjuvant chemotherapy for breast cancer were 
included between October 2016 and April 2018. Self-reported energy and stress were assessed before, imme-
diately after and 3 h after exercise sessions by the Stress-Energy Questionnaire. On the same questionnaire 
nausea and pain were assessed by a Visual Analog Scale. The measurements were completed at four time points 
during cycles 2 and 5 of the 6-cycle chemotherapy course. 
Results: Energy level increased immediately after a single exercise session for three out of four periods during the 
chemotherapy course (p < 0.01), with a larger increase when energy was lower before the session (p < 0.01). 
Three hours after the exercise session, the energy was about the same level as before the exercise session. Stress 
decreased immediately after the session during cycle two (p < 0.01) but not cycle five. There were no changes in 
nausea or pain. 
Conclusions: Patients undergoing chemotherapy should be informed not only about the long-term advantages of 
exercise, but also immediate benefits in terms of increased energy. The energy increase both while exercise in the 
beginning and toward the end of the chemotherapy course, this short-term advantageous consequence may 
strengthen patients’ motivation to exercise. Clinicians should also inform patients that exercise does not seem to 
worsen nausea and pain.   

1. Introduction 

Exercise during adjuvant chemotherapy for patients with breast 
cancer has several beneficial long-term effects such as improved phys-
ical functioning, treatment-related side-effects, sleep, and quality of life 
(Cormie et al., 2017; Zeng et al., 2014). An adjuvant chemotherapy 
course normally includes six cycles, each cycle consisting of 21 days, 
which gives the patients time to recover and therefore better tolerate the 
next treatment. Common side-effects of treatment are fatigue, nausea, 

myalgia and peripheral neuropathy (Nyrop et al., 2019). Fatigue usually 
increases towards the end of chemotherapy course (Reinertsen et al., 
2017) and has been described as a barrier to exercise (Henriksson et al., 
2016). Any short-term benefits of exercise could be important incentives 
for patients to perform their exercise. 

The long-term effects of exercise training in fatigue, nausea and pain 
do not differ depending on type of exercise (endurance or resistance) in 
patients with different cancer diagnoses (Nakano et al., 2018). In a 
previous study we found that self-reported energy and nausea improved 
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immediately after both endurance and resistance exercise in the first 
week after chemotherapy infusion in patients with breast cancer 
(Johnsson et al., 2019). Furthermore, reduced cancer-related fatigue 
was reported after a single session of leg-strength exercise and walking 
training in a study including eighteen hospitalised patients undergoing 
anti-cancer treatment (Matsugaki et al., 2018). 

We have found only a small number of studies about short-term 
experiences of exercise, but these studies indicate promising effects 
such as decreased fatigue (Matsugaki et al., 2018) and increased energy 
(Johnsson et al., 2019) when exercise was performed during anti-cancer 
treatment. As the burden of treatment-related symptoms like fatigue 
may progress during chemotherapy (Reinertsen et al., 2017), knowledge 
is needed about the immediate experience of a single exercise session at 
different time points during the treatment. Lack of energy is one core 
aspect of fatigue (Hofman et al., 2007), and further studies are needed to 
evaluate if and how the experience of energy varies during a course of 
chemotherapy. 

The overall aim of the present study was to study short-term changes 
in perceived energy, stress, nausea and pain from before to after an 
exercise session performed during chemotherapy for breast cancer. The 
specific objectives were to assess such changes in the beginning and the 
end of 1) a chemotherapy cycle 2) a chemotherapy course and 3) if 
baseline levels of energy and stress moderated the changes. 

2. Patients and methods 

2.1. Participants and study design 

In the present study 57 women with breast cancer undergoing six 
cycles of adjuvant or neoadjuvant chemotherapy were included. They all 
participated in the Physical Training and Cancer study (Phys-Can) study 
and exercised according to the Phys-Can study protocol (Berntsen et al., 
2017). Phys-Can was a randomised controlled multicenter trial that 
included patients with newly diagnosed breast, colo-rectal or prostate 
cancer (n = 600) at three University hospitals in Sweden. The inter-
vention included endurance and resistance exercise training for six 
months during chemotherapy. The design was 2 × 2 factorial with 
randomization to high or low-to-moderate intensity exercise with or 
without additional behavior change support. The exercise training 
intervention is further described in the study protocol (Berntsen et al., 
2017). Eligible women were recruited at one of the Phys-Can sites be-
tween October 2016 and April 2018. Written informed consent was 
obtained from all participants. 

This sub-study was approved through an amendment by the Regional 
Ethical Review Board in Uppsala (Dnr, 2014/249/3). 

2.2. Data collection and procedure 

The exercise training according to the main study, Phys-Can, started 
before the chemotherapy course. Patients were invited to participate in 
the present sub-study after the first chemotherapy infusion when the 
training in Phys-Can had started. Assessments were performed before, 
immediately after, and 3 h after exercise sessions, during the second and 
fifth chemotherapy cycles. These two cycles were chosen to represent 
one early and one late cycle during the course of treatment. The second 
cycle was preferred, rather than the first cycle, as the familiarization 
period for the training was finished by then. 

Stress and energy were assessed by a modified version of The Stress- 
Energy Questionnaire (SEQ) (Kjellberg A, 1989) called “The 
Stress-Energy questionnaire during Leisure Time” (SEQ-LT) (Hadzi-
bajramovic et al., 2015). The original SEQ was constructed to measure 
aspects of mood at work, while the modified version, SEQ-LT, in-
vestigates stress and energy during leisure time. The two dimensions, 
energy and stress, are represented by six items each. Three items in each 
dimension are positively oriented and three in each are negatively ori-
ented. For energy, the positively oriented items are (i) active, (ii) 

energetic and (iii) focused and the negatively oriented items are (i) 
passive, (ii) inefficient and (iii) dull. For stress the positively oriented 
items are (i) stressed, (ii) pressured and (iii) tense and the negatively 
oriented items are (i) relaxed, (ii) rested and (iii) calm. The overall 
question in the present study was “How do you feel right now?” and the 
response alternatives for the items were: (0) not at all, (1) hardly, (2) 
somewhat, (3) fairly, (4) much and (5) very much. After reversal of the 
negatively oriented items (which gives (0) very much to (5) not at all), a 
score was calculated for energy and stress. The neutral score in the 
general population for the energy dimension is mean 2.7 (neither pas-
sive nor active), and for stress the neutral score is mean 2.4 (neither 
stressed nor calm) (Kjellberg and Wadman, 2002). The psychometric 
properties of the SEQ-LT are considered satisfactory in a population of 
workers in human service organizations (Hadzibajramovic et al., 2015). 

Pain and nausea were assessed by a Visual Analog Scale (VAS), which 
is a 10 cm-long line, with 0 representing “no nausea” or “no pain” and 10 
representing “worst nausea possible” or “worst pain possible”. VAS is an 
established way to measure nausea and pain, in both clinical settings 
and in research (Melzack et al., 1985; Price et al., 1983), and is valid and 
reliable in populations with cancer (Borjeson et al., 1997; Wilkie et al., 
1990). 

Background data on sociodemographics were collected from the 
Phys-Can study. Age, clinical tumour stage and type of chemotherapy 
were collected from medical records. 

2.3. Data management 

Each chemotherapy cycle (21 days) was divided into one early and 
one late period. The early period consisted of the first eleven days after 
treatment, and the late period consisted of the last ten days (Fig. 1). If a 
participant completed the questionnaires for more than one exercise 
session during the early period, data from the first session after the 
chemotherapy infusion was used. If more than one questionnaire during 
the late period was completed, data from the last session in the cycle was 
used. To allow comparisons between periods only participants with data 
from both compared periods were included in the analysis. 

2.4. Statistical analysis 

Descriptive statistics were used for demographic and clinical char-
acteristics of participants. 

Scores for energy and stress were calculated as mean ratings of the 
six items in SEQ-LT after reversal of the three negatively-oriented items. 
The scores could take a value between zero and five, where higher scores 
indicated a higher level of energy or stress (Kjellberg and Wadman, 
2002). For nausea and pain, values from the VAS were used (in centi-
metres; 0–10), where higher values indicated higher levels of nausea or 
pain (Heller et al., 2016). The results are presented as mean ± Standard 
Deviation (SD), frequencies and percent, regression-coefficient (B), or 
mean changes, 95% confidence interval (CI) and p-values when 
appropriate. 

Mean values for energy, stress, nausea and pain before, immediately 
after and 3 h after exercise were calculated for the four periods (cycle 2, 
early and late; cycle 5, early and late). Mean differences in energy, 
stress, nausea and pain, from before to immediately after the sessions 
and from before to 3 h after the sessions, in each period separately was 
analysed. Comparisons in changes between the early (day 1–11) and late 
(day 12–21) period during a cycle, differences between mean change in 
each period were analysed. Additionally, comparisons in changes be-
tween cycle 2 and 5 during a chemotherapy course, differences between 
mean changes in the same period in both cycles were analysed. All 
comparative analyses were performed by paired t-test. 

To analyse the influence of the reported levels of energy and stress 
before the exercise session, linear regression was performed. After ex-
amination of regression residual distribution, bootstrap standard errors 
were used in place of regular standard errors. Due to the small number of 
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participants that reported they had any nausea and pain; analysis of 
these symptoms was not performed. 

Due to multiplicity issues in the statistical analyses, two-sided p- 
values of p < 0.01 were used to indicate statistical significance. All 
statistical analyses were performed with IBM SPSS Statistics version 25. 

3. Results 

Sixty-eight women were eligible and 57 were included in the present 
sub-study and 46 of them were included in analyses. Eleven were not 
included because of: five interrupted their participation and eight did 
not train or did not answer the questionnaire. Due to missing data 
(training or questionnaire) the analysis of chemotherapy cycle 2 
included 43 of the 46 participants, and cycle 5 included 30. Three par-
ticipants had missing data at cycle 2 but not at cycle 5. (Fig. 2). Socio-
demographic and clinical characteristics are presented in Table 1. 

3.1. Changes in energy from before to after an exercise session 

Mean energy level was 0.61 units higher immediately after an ex-
ercise session in the early period cycle 2 (95% CI 0.37 to 0.86, p < 0.001) 
and 0.67 (95% CI 0.44 to 0.93, p < 0.001) and 0.40 (95% CI 0.12 to 0.68, 
p = 0.007) units higher in both early and late period in cycle 5, 
respectively. There was no statistically significant change in mean en-
ergy level in late period cycle 2 (mean change 0.25, 95% CI 0.05 to 0.45, 
p = 0.015). 

Three hours after an exercise session, energy had returned to before- 
exercise levels in all periods (Fig. 3a and Supplemental file 1 and 2). 

Lower energy before exercise was associated with a larger increase 
immediately after the session in early period cycle 2 (B = − 0.48, 95% CI 
-0.71 to − 0.27, p = 0.001) and both early and late period cycle 5 (early 
period: B = − 0.51, 95% CI -0.77 to − 0.31, p = 0.001; late period: B =
− 0.67, 95% CI -0.98 to − 0.18, p = 0.004) (Supplemental file 3). 

Fig. 1. Timeline showing data collection during early and late period of treatment in chemotherapy cycles 2 and 5. Numbers 1 to 6 represent the start of each cycle 
(day 1 = day for infusion). 

Fig. 2. Study sample flowchart.  
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3.2. Changes in stress, nausea and pain from before to after an exercise 
session 

Stress was 0.33 units lower immediately after the exercise session in 
early period cycle 2, and 0.29 units lower in late period cycle 2 (early 
period: 95% CI -0.57 to − 0.09, p = 0.01; late period: 95% CI -0.50 to 
− 0.08, p = 0.01). Three hours after the session the stress level was 
significantly lower compared to the level before exercise in all periods; 
in cycle 2 early (mean change − 0.52; 95% CI -0.78 to − 0.26, p < 0.001) 
and late (mean change − 0.55, 95% CI -0.76 to − 0.25 p < 0.001), and in 
cycle 5 early (mean change − 0.41, 95% CI -0.70 to − 0.13, p = 0.007) 
and late (mean change − 0.46, 95% CI -0.66 to − 0.25, p < 0.001) 
(Fig. 3b and Supplemental file 1 and 2). Higher stress before exercise 
was associated with larger decrease immediately after in chemotherapy 
cycle 2 (B = − 0.60 and – 0.47; 95% CI -0.85 to − 0.37 and − 0.68 to 
− 0.28, p = 0.001), but not in chemotherapy cycle 5 (Supplemental file 
3). 

Nausea (VAS rating above 0) was reported by twenty-three partici-
pants before exercise in early period cycle 2, and by eight in late period. 
In chemotherapy cycle 5 nausea was reported by three participants in 
each period before the exercise session. Changes in nausea were not 
statistically significant in any periods. Three hours after the exercise 
session, nausea had decreased by 0.84 units from before exercise in early 
period cycle 2, (95% CI -1.48 to − 0.20, p = 0.01) (Fig. 4a and Supple-
mental file 1 and 2). 

Pain (VAS rating above 0) was reported by seventeen participants 
before exercise in the early period of chemotherapy cycle 2, and eleven 
in the late period. In chemotherapy cycle 5 ten participants in each 
period reported pain before the exercise session. Pain was unchanged, 
both immediately after and 3 h after in all periods (Fig. 4b and Sup-
plemental file 1 and 2). 

3.3. Comparisons during the chemotherapy course 

3.3.1. Comparisons between early and late period during a chemotherapy 
cycle 

Energy immediately after exercise improved more in the early period 
of cycle 2 compared with the late period: difference in mean change was 
0.40 units (95% CI = 0.1 to 0.6, p = 0.01), but there was no statistically 
significant difference between the early and late period cycle 5: mean 
change was 0.3 units (95% CI -0.1 to 0.7, p = 0.12). Stress, nausea and 
pain showed no differences between the early and late periods of both 
cycle 2 and cycle 5, and there were no significant differences in any 
variable for the 3-h measurements (Supplemental file 4). 

3.3.2. Comparisons between chemotherapy cycle 2 and 5 during a 
chemotherapy course 

Thirty-seven participants exercised in the early period in both 
chemotherapy cycle 2 and 5 and so were included in this analysis. The 
reduction of nausea was greater in cycle 2 than in cycle 5. The difference 
in mean change immediately after an exercise session was − 0.6 (95% CI 
-0.9 to − 0.2, p = 0.007) and at 3 h after the difference was − 1.0 (95% CI 
-1.8 to − 0.3, p = 0.01). Energy, stress and pain showed no statistically 
significant differences in mean change between the cycles either 
immediately or 3 h after the session (Supplemental file 5). 

Thirty-four participants exercised in the late period in both chemo-
therapy cycle 2 and 5 and so were included in the analysis for com-
parison of the late periods. There were no significant differences in mean 
change between the cycles for any variable, either immediately after or 
3 h after the exercise session (Supplemental file 5). 

4. Discussion 

In women with breast cancer perceived energy increased after a 
single exercise session, both in the beginning and toward the end of a 

Table 1 
Sociodemographic and clinical characteristics of participants.   

All participants n = 46 Subsample analysed during chemotherapy cycle 2 n =
43 

Subsample analysed during chemotherapy cycle 5 n =
30 

Age, years 53.0 ± 9.7 52.8 ± 9.1 51.1 ± 6.9 
Education 
≤9 years 1 (2%) 1 (2%) 1 (3%) 
9–12 years 10 (22%) 9 (21%) 5 (17%) 
≥ 12 years 35 (76%) 33 (77%) 24 (80%) 

Clinical disease stage 
Stage I 19 (41%) 19 (44%) 12 (40%) 
Stage II 22 (48%) 20 (47%) 15 (50%) 
Stage III 5 (11%) 4 (9%) 3 (10%) 

Phys-Can RCT group 
H 9 (20%) 8 (19%) 5 (17%) 
H + BCS 12 (26%) 11 (26%) 5 (17%) 
L/M 15 (32%) 14 (32%) 11 (36%) 
L/M + BCS 10 (22%) 10 (23%) 9 (30%) 

Chemotherapy intention 
Neoadjuvanta 9 (20%) 7 (16%) 6 (20%) 
Adjuvantb 37 (80%) 36 (84%) 24 (80%) 

Chemotherapy, cycle 2 
Anthracyclines, 
cyclophosphamide 

42 (91%) 39 (91%) – 

Taxane 3 (7%) 3 (7%) – 
Kadcyla 1 (2%) 1 (2%) – 

Chemotherapy, cycle 5 
Anthracyclines, 
cyclophosphamide 

2 (4%) – 1 (3%) 

Taxane 43 (94%) – 28 (94%) 
Kadcyla 1 (2%) – 1 (3%) 

Continuous variables are presented as mean ± standard deviation (SD), and dichotomous or categorical variables are presented as number and percent. 
H: high intensity exercise; H + BCS: High intensive exercise with behavior change support; L/M: low-to-moderate intensive exercise; L/M + BCS: low-to-moderate 
intensive exercise with behavior change support. 

a Pre-operative treatment. 
b Post-operative treatment. 
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chemotherapy course. To the best of our knowledge this is the first study 
to examine the changes in energy immediately after an exercise session 
throughout a chemotherapy course lasting several months. Our results 
are in line with a previous study where we found increased energy 
immediately after an exercise session performed of the first week in the 
chemotherapy cycle (Johnsson et al., 2019) and a meta-analysis 
including studies with populations without cancer, where Loy et al. re-
ported enhanced energy after a single session of exercise. Twelve of a 
total of sixteen studies in the meta-analysis involved healthy college 
students, university workers, adult men or participants in a qigong class, 
and the other four studies involved participants with health concerns 
such as depressive disorder, persistent fatigue or bulimia nervosa (Loy 
et al., 2013). Thus, it seems that the experience of increased energy 
immediately after an exercise session is similar in patients undergoing 
chemotherapy for cancer to the experience reported by other patients’ 
groups and by healthy people. 

It might have been expected that the participants would feel 
exhausted and less energetic after exercise training at high intensity. 
However, this was not confirmed neither in the present study, nor in a 
previous study from our group (Johnsson et al., 2019) where no asso-
ciation was found between exercise intensity and changes in energy in 
this population. The explanation for these findings might be related to 
the core exercises, that the participants were instructed to do in the end 
of the exercise program. The core exercises may have had a 
cooling-down function, and thereby provide recovery. 

Interestingly, lower energy levels before exercise were associated 
with a higher increase in energy, indicating that exercise may be even 

more important for patients going through a period of severe fatigue, as 
compared to patients with more energy. This means that even if they 
don’t initially are motivated, patients with low energy benefit the most 
from exercising, and so should be strongly encouraged to exercise. We 
have not found any other study that measured short-term changes in 
energy over time in patients with cancer, but in a study with pregnant 
women a constant increase in energy was reported during 12 weeks of 
exercise (Ward-Ritacco et al., 2016). 

In the present study we focused on changes in energy, but the results 
could also be related to studies using cancer-related fatigue as an 
outcome since lack of energy is one core aspect of fatigue (Hofman et al., 
2007). In line with our results Matsugaki et al. found decreased fatigue 
after a single session of leg strength and walking training among eigh-
teen cancer patients with fatigue, who were undergoing radiation 
and/or chemotherapy. However, they only measured changes in relation 
to one exercise session (Matsugaki et al., 2018). Hence, more studies are 
needed on the potential effect of single exercise sessions on decreasing 
fatigue. 

Stress reduction can be a long-term effect of exercise (Hassmen et al., 
2000), but we have not found any previous studies of the immediate 
effect of exercise on stress. In the present study, stress decreased in 
chemotherapy cycle 2. 

Stress levels were lower 3 h after the session in all periods, but we can 
not be sure that this was caused by the exercise, as we did not monitor 
their activities during the time period between the exercise session and 
the 3-h measurement. Considering the low stress levels reported, both 
before and after the exercise, stress may not be a big concern in this 
context. The stress level could be explained by most of the participants 
being on sick-leave, or that SEQ-LT may not measure the kind of stress 
that patients with cancer experience. However, our findings indicate 
that exercising during chemotherapy does not lead to increased stress in 
patients. 

Nausea was highest and most frequently reported in the early period 
of chemotherapy cycle 2. It was excepted since 91% of the participants 
was treated with cyclophosphamide in cycle 2 and nausea is a common 
side-effect. In this period, nausea decreased immediately after the ex-
ercise session, but this reduction was not statistically significant. In our 
previous study we found decreased nausea after an exercise session 
during the first week after chemotherapy infusion (Johnsson et al., 
2019). These findings suggest that for patients with nausea exercise does 
not worsen nausea and it may even be beneficial. 

Pain was reported by only a few patients, which affects the power of 
the pain analysis. However, even though we did not find any significant 
reductions in pain, we did not find any increase either. Joint pain and 
muscle pain are common side-effects during treatment with taxanes, the 
most common drug in cycle 5. It is possible that participants with pain 
during cycle 5 refrained from exercising because treatment symptoms 
are an important factor that affects adherence to exercise programmes 
(Kirkham et al., 2018). 

The present study was an intervention study with before-after as-
sessments, and thus we cannot state that the changes were caused only 
by the exercise. The changes may have been caused by the exercise 
group setting for resistance training, where social support and attention 
also might have influenced the participants’ wellbeing. In addition, we 
do not know what time during the day, or in what context the endurance 
training was performed, so even in that case other factors could have 
impact on the results. 

The exercise sessions were either endurance or resistance training 
and we did not make any distinction between them in the analyses. In a 
previous study we showed that both endurance and resistance training 
increase energy (Johnsson et al., 2019), supporting the results in the 
present study. Furthermore, our results are consistent with other find-
ings regarding long-term effects of exercise on side-effects as fatigue, 
pain and nausea, where type of exercise has been reported to have no 
effect (Nakano et al., 2018). 

Fewer participants exercised during chemotherapy cycle 5 than 

Fig. 3. Mean values in (a) energy and (b) stress before, immediately after and 
3 h after an exercise session in the different measurement periods. In chemo-
therapy cycle 2 n = 43 and in cycle 5 n = 30. T-test, * = p ≤ 0.01. 
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during cycle 2. The reason for the discrepancy could have been that they 
had increased fatigue in the latter chemotherapy cycle and therefore 
avoided exercise. If those who did not exercise had more fatigue and less 
energy than they who exercised, maybe some of them would have re-
ported even less energy afterwards; there could be a cut-off under which 
energy decreases instead of increases. Since this is unclear, further 
studies are needed where patients with high levels of fatigue who might 
otherwise choose to not exercise complete an exercise programme. 

Furthermore, the observation of increasing improvement for those 
with lower energy levels may in theory be due to ceiling effects, i.e., that 
those with already high energy have little room for improvement. 
However, in the present study few participants appear to reach 
maximum energy levels. Another possible limitation was that the SEQ- 
LT has not been validated in a population with cancer. We cannot be 
sure if SEQ-LT captures relevant aspects of energy and stress for women 
undergoing chemotherapy. However, the reported energy level before 
exercise sessions in the early and late period corresponded to the known 
variation across a chemotherapy course, where side-effects such as fa-
tigue are most pronounced during the first week after infusion (Jim 
et al., 2011; Schwartz, 2000). 

From a clinical perspective, knowledge about the short-time benefits 
of a training session that might result in improved energy is important 
when supporting patients’ well-being during cancer therapy. However, 

both cancer related side-effects and psychosocial barriers might hinder 
training during the cancer trajectory and beyond (Elshahat et al., 2021). 
Thus, further research is needed about facilitators, barriers and patients’ 
experiences. Using patient reported data is a strength and more studies 
are needed to learn more about potential mechanisms. Future studies 
may also explore the possible impact of sociodemographic a treatment 
related factors on the experience of exercise training. 

5. Conclusions 

Self-reported energy increased immediately after a single session of 
exercise during a course of chemotherapy, both in the beginning and 
toward the end of the course, in women with breast cancer. The increase 
was larger in women with lower energy levels before the session. The 
non-experimental design of the study prevents conclusions about causal 
effects, but the results in previous randomized trials support the findings 
here. Interpreted in the light of previous research, our results suggest 
that exercise during chemotherapy treatment is beneficial not only 
because of its long-term effect on fatigue but also because of the short- 
term changes in perceived energy. Although generalization may be 
limited due to the exercise setting and the sample characteristics; mainly 
well-educated and relatively healthy women with breast cancer, the 
results are important from a clinical point of view. Fatigue is a prevalent 

Fig. 4. Mean values in (a) nausea and (b) pain before, immediately after and 3 h after an exercise session in different measurement periods. In chemotherapy cycle 2 
n = 41 and in cycle 5 n = 30. T-test, * = p ≤ 0.01. 
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and disabling symptom during chemotherapy, and patients should be 
informed about both long-term and immediate benefits of exercise to 
strengthen patients’ motivation to exercise. Clinicians should also 
inform patients with similar characteristics as the sample investigated 
here that exercise is not likely to worsen nausea and pain. 
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Kjellberg A, I.A., 1989. Stress/Energi formuläret: Utveckling av en metod för skattning av 
sinnesstämning i arbetet [The Stress/Energy Questionnaire: Development of an 
Instrument for Measuring Mood at Work] Arbetsmiljöinstitutet. 
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