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A B S T R A C T   

Purpose: This systematic review aims to explore the impact of age on physical functioning post-treatment for 
early-stage, locally advanced, or locally recurrent breast cancer, as measured by patient-reported outcome 
measures (PROMs), identify PROMs used and variations in physical functioning terms/labels. 
Methods: MEDLINE, EmBase, PsycINFO, CINAHL and AMED were searched, along with relevant key journals and 
reference lists. Risk of bias (quality) assessment was conducted using a Critical Appraisal Skills Programme 
checklist. Data was synthesised through tables and narrative. 
Results: 28,207 titles were extracted from electronic databases, resulting in 44 studies with age sub-groups, and 
120 without age sub-groups. Of those with findings on the impact of age, there was variability in the way findings 
were reported and 21 % found that age did not have a significant impact. However, 66 % of the studies found 
that with older age, physical functioning declined post-treatment. Comorbidities were associated with physical 
functioning declines. However, findings from sub-groups (breast cancer stage, treatment type and time post- 
treatment) lacked concordance. Twenty-eight types of PROM were used: the EORTC QLQ-C30 was most com-
mon (50.6 %), followed by the SF-36 (32.3 %). There were 145 terms/labels for physical functioning: ‘physical 
functioning/function’ was used most often (82.3 %). 
Conclusions: Findings point towards an older age and comorbidities being associated with more physical func-
tioning declines. However, it was not possible to determine if stage, treatment type and time since treatment had 
any influence. More consistent use of the terminology ‘physical functioning/function’ would aid future com-
parisons of study results.   

1. Introduction 

Survival rates for early-stage breast cancer are improving [1–4,5,6], 
with increased screening [2,3,7,5] and treatment advances [2,7,5]. 
Despite the recognised importance of addressing lasting symptoms and 
side-effects requiring multidisciplinary support post-breast cancer 
treatment [7,5,8], follow-up care tends to focus on identifying relapse 
[7]. Recent literature has recognised the importance of developing 
knowledge on physical functioning post-breast cancer treatment [9] and 
increasing the awareness of the importance of monitoring and 
addressing physical functioning declines [10]. The population is ageing 

[4,11] and previous research has found that amongst breast cancer 
survivors, physical functioning declines are exacerbated with increasing 
age [12,13,8,14,15,16]. There is a lack of clarity on what physical 
functioning encompasses [17,18,19]. Definitions include different 
physical aspects [20,18,19]. Stewart and Kamberg’s (1992) definition 
was used for this systematic review: “the performance of or the capacity 
to perform a variety of physical activities normal for people in good 
health. Such physical activities include bathing, dressing, walking, 
bending, climbing stairs, and running” [13, p.86]. 

Alongside being essential for functioning independently [21,22,23, 
24,25,26], physical functioning limitations can have a negative impact 
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on quality of life (QoL) [27,23,24,25], further burdens on caregivers 
[22] and is associated with an increased risk of mortality amongst 
cancer survivors [28,29]. It is possible that older patients may be 
undertreated, as medical professionals can be reluctant to prescribe 
chemotherapy for older patients due to factors including deteriorations 
in functioning and comorbidities [30–33]. Therefore, enhanced knowl-
edge on physical functioning amongst older patients post-treatment is 
particularly important to help inform clinical decision making. 

Patient-reported outcome measures (PROMs) are becoming more 
widely used in health care to assess and monitor symptoms, treatment 
side-effects and QoL [34,21,35,36–39] and enhance patient-centred care 
and communication between patients and health professionals [35,37, 
39,40]. Patient-reported outcomes (PROs) have been defined as a 
“report of the status of a patient’s health condition that comes directly 
from the patient, without interpretation of the patient’s response by a 
clinician or anyone else” [41, p.2]. PROMs can be completed on paper, 
over the telephone, or electronically, and therefore can be completed at 
appointments or remotely [36–40]. Although physical functioning can 
also be assessed by objective measures such as tracking devices, PROMs 
are widely used to measure physical functioning. 

There is a need for a systematic review exploring the impact of age on 
physical functioning after treatment for early-stage, locally advanced, or 
locally recurrent breast cancer, as measured by PROMs (primary review 
question). The PROMs used and variations in language to refer to the 
term/label ‘physical functioning’ also need to be addressed to provide 
conceptual and methodological clarity (secondary review questions) 
[20,18]. 

2. Methods 

The systematic review methods are published on PROSPERO [42]. 

2.1. Inclusion criteria  

1. Participants aged 16 years of age or over after treatment for early- 
stage, locally advanced, or locally recurrent breast cancer [43]. 
Participants may still be on hormone treatment but have completed 
one or more other form of treatment, which could be surgery, 
radiotherapy, chemotherapy, or targeted therapy [44–46].  

2. Studies using a PROM for physical functioning according to Stewart 
and Kamberg’s (1992) definition of physical functioning [47], and 
that state the physical functioning findings of the PROM  

3. Quantitative research  
4. Literature in English language  
5. Research on humans  
6. Non-pharmacological studies  
7. Primary or secondary research  
8. Literature from the last 15 years 

2.2. Exclusion criteria  

1. Studies on metastatic breast cancer, or including early-stage, locally 
advanced, or locally recurrent and metastatic breast cancer, that do 
not report the physical functioning findings for participants with 
early-stage, locally advanced, or locally recurrent breast cancer 
separately [43,44].  

2. Studies where PROMs only focus on measurements of exercise, such 
as the Godin-Shephard Leisure-Time Physical Activity Questionnaire 
[48], and symptoms rather than physical functioning, such as 
Functional Assessment of Cancer Therapy measures [49].  

3. Studies including a mix of cancer types that do not report the findings 
separately for breast cancer  

4. Outcome measures completed by clinicians  
5. Objective measures  
6. Studies for which the full-text is not available  

7. Studies involving interventions other than treatment for breast 
cancer, where the intervention could impact on physical functioning, 
such as mindfulness-based stress reduction, or physical exercise 

2.3. Search strategy 

The following electronic databases were searched: MEDLINE, 
EmBase, PsycINFO, CINAHL and AMED. Search terms were a combi-
nation of terms and subject headings involving aspects encompassed by 
physical functioning, breast cancer, and after treatment (Appendix A). 
These were combined with the Boolean terms “AND” and “OR”. Search 
terms were developed on MEDLINE and adapted to the other databases. 
Reference lists of relevant studies with age sub-groups were reviewed for 
further literature and key journals searched. 

The literature screening process was documented in accordance with 
the PRISMA (2009) flow diagram [50]. The primary researcher (VR) 
conducted all literature screening, with two other researchers (SG and 
KA) each screening a random 10 % selection of titles, abstracts, and 
full-texts to ensure reasonable concordance. References and data were 
managed using EndNote (Version X9.3.3) and Microsoft Excel. The 
search was updated prior to commencing the data synthesis to ensure 
findings are up to date. 

2.4. Data extraction 

Data was extracted on Microsoft Excel using two separate files: one 
containing literature with age sub-groups (addressing the primary and 
secondary review questions), and one without age sub-groups 
(addressing the secondary review questions). Data extracted from 
literature with age sub-groups included: the country, study design, 
participant information (number, age, breast cancer stage, treatment, 
and time since diagnosis/treatment), physical functioning PROMs and 
terms/labels, and physical functioning findings (for age sub-groups and 
additional sub-groups). Data extracted from literature without age sub- 
groups included: the age of participants, and physical functioning 
PROMs and terms/labels. 

The primary researcher extracted all data. Two other researchers (SG 
and KA) also extracted data for a total of a random 20 % selection of the 
full-texts with age sub-groups, and 10 % without age sub-groups. Any 
variations in data extracted were explored and discussed. 

2.5. Risk of bias (quality) assessment 

The Critical Appraisal Skills Programme (CASP) cohort study 
checklist was completed for each study with age sub-groups [51]. This 
assesses the validity, findings and applications of findings [51]. Scores 
were assigned to each of the 12 tick box questions with responses “Yes” 
= 2, “Can’t tell” = 1 and “No” = 0. Range of scores (maximum score =
24, minimum score = zero). The assessment was conducted by the pri-
mary researcher with one other researcher (SG) assessing a random se-
lection of five (11.4 %) studies. Discussions on variations in assessments 
involved a third researcher (KA), and answers were revisited and revised 
where relevant. 

2.6. Data synthesis 

Due to the multifaceted aspects of the concept being researched, and 
the variety of PROMs used and methods of analysis, meta-analysis was 
not possible. Data was synthesised through tables and narrative using 
Campbell et al.’s (2020) guidance [52]. Tables were ordered by physical 
functioning PROMs, then risk of bias (quality). Findings were considered 
statistically significant if p < 0.05. Within the literature with age 
sub-groups, additional sub-groups were considered for inclusion if the 
sub-groups were relevant and included by several studies. 
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3. Results 

3.1. Study selection 

28,207 titles were extracted from the electronic databases (Fig. 1), 
and after inclusion/exclusion criteria were applied and relevant key 
journals and reference lists searched, 44 relevant studies with age sub- 
groups were included (Table 1), and 120 without age sub-groups. 

3.2. Studies with age sub-groups 

3.2.1. Study information 
Nineteen studies (43.2 %) were conducted in America, 18 (40.9 %) 

Europe, six (13.6 %) Asia, and one (2.3 %) Africa (Table 1). Most were 
observational, cross-sectional, cohort, or case-control studies (n = 39, 
88.6 %), although five (11.4 %) were randomised controlled trials. 
Studies included a wide range of numbers of participants, with the 
minimum being 48 participants [53,91] and maximum 6,949 [71] 
(Table 1). Most studies (n = 30, 68.2 %) included participants of a range 
of ages. However, 12 studies (27.3 %) included only participants aged 
65 years or over, and two (4.5 %), participants aged 64 or under 

Fig. 1. Diagram of systematic review screening process, adapted from the PRISMA (2009) flow diagram [50].  
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Table 1 
Study information, PROMs used, and key findings of studies with age sub-groups.  

Reference 
(Authors, year) 

Country Number of participants 
with breast cancer 

Age of participants 
(years) 

PROMs used Key physical functioning findings of 
studies with age sub-groups. (not all 
studies reported p-values) 

Arraras et al. 
(2008) [53] 

Spain 48 65–87 EORTC QLQ-C30a Mean (SDa): baseline: 94.8 (12.8), final 
day of radiotherapy: 88.5 (16.8), 6 weeks 
post-radiotherapy: 93.7 (11.2). A 
significant worsening was found for the 
final day of radiotherapy, improvement 
post-treatment, but not significant 
improvement compared to baseline 
physical functioning (although p-value 
not stated and p < 00.001 considered 
statistically significant rather than p <
00.05). 

Arraras et al. 
(2016) [54] 

Spain 243 34–68 EORTC QLQ-C30a Mean (SDa), 88.2 (15.1). The impact of age 
on physical functioning was not studied, 
but 231 participants (95.1 %) were aged 
≤65 years and only 12 participants (4.9 
%) were aged 66–68 years. 

Arraras et al. 
(2016) [55] 

Spain 173 ≥65 EORTC QLQ-C30a Mean. Baseline physical functioning: 84.6, 
final day of radiotherapy: 81.8, 6 weeks 
post-radiotherapy: 85.6. 6 weeks post- 
radiotherapy vs. baseline not significant 
(0.375), global time (p = 0.001). EORTC 
QLQ-C30 ALNDa baseline 79.5, final day 
of radiotherapy 77.1, 6 weeks post- 
radiotherapy 80.6; SLNBa baseline 87.6, 
final day of radiotherapy 85.1, 6 weeks 
post-radiotherapy 88.7; No surgery 
baseline 86.0, final day of radiotherapy 
83.5, 6 weeks post-radiotherapy 87.1 
(time p-value = 0.005). 

Battisti et al. 
(2021) [56] 

UK 3,416 ≥69 EORTC QLQ-C30a, EQ-5D-5La The impact of chemotherapy vs. no 
chemotherapy was significant at 6 months 
(medium difference: 8.05, CIa: 10.21 to 
− 5.89, p < 0.001) and 12 months (small 
difference: 2.76, CIa − 4.95 to − 0.57, p =
0.014), but not 6 weeks, 18 months or 24 
months. 
The impact of chemotherapy on EQ-5D-5L 
mobility improved at 6 months. 
EORTC QLQ-C30 physical functioning 
mean (SDa), chemotherapy: baseline 87.1 
(16.0), 6 weeks 79.3 (18.8), 6 months 71.8 
(20.5), 12 months 76.9 (19.5), 18 months 
75.6 (20.9); no chemotherapy: baseline 
82.1 (19.9), 6 weeks 76.2 (19.9), 6 months 
75.7 (20.5), 12 months 74.9 (21.6), 18 
months 74.1 (21.0). 

Blackwood et al. 
(2020) [57] 

USA Stage 2 breast cancer 
(local): n = 963, Stage 
3 breast cancer 
(regional): n = 355 

≥65 Katz’s ADLa Index Stage 2: difficulties in continence (n =
489, 49.0 %), transfers (n = 4250, 24.9 
%), bathing (n = 169, 16.8 %), dressing (n 
= 116, 11.5 %), toileting (n = 90, 9.0 %), 
and feeding (n = 44, 4.4 %). 
Stage 3: difficulties in continence (n =
176, 47.7 %), transfers (n = 107, 29.4 %), 
bathing (n = 76, 21.1 %), dressing (n = 52, 
14.1 %), toileting (n = 43, 11.6 %), and 
feeding (n = 30, 8.1 %). 

Braithwaite et al. 
(2010) [58] 

USA 2,202 21–79 Ability to perform daily activities in the 
past month. Taken from Framingham 
Disability Study, Established Populations 
for Epidemiologic Studies of the Elderly, 
and Nagi, Rosow and Breslau’s measures 

The proportion of physical functioning 
limitations generally increased with age 
(p < 0.001). Amongst participants aged 
65–79 years, 39.2 % had at least one 
physical functioning limitation, and 23.8 
% did not have physical functioning 
limitations. Amongst participants aged 
<50 years, 17.9 % had physical 
functioning limitations and 29.0 % did 
not. In the 50–64 age group, 42.9 % had 
physical functioning limitations and 47.2 
% did not. 

Brandberg et al. 
(2020) [59] 

Sweden 760 18–65 EORTC QLQ-C30a Post-surgery, prior to chemotherapy. 
Mean (SDa): 90.5 (11.4), 89.5 (13.4). 
At end of chemotherapy: Mean (SDa): 
tailored chemotherapy group; 64.9 (21.5), 

(continued on next page) 
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Table 1 (continued ) 

Reference 
(Authors, year) 

Country Number of participants 
with breast cancer 

Age of participants 
(years) 

PROMs used Key physical functioning findings of 
studies with age sub-groups. (not all 
studies reported p-values) 

standard chemotherapy group: 73.6 
(18.9). Mean difference (99 % CIa) − 9 
(− 12 to − 6), p < 0.001. 
At first follow-up visit (4 months): Mean 
(SDa): tailored chemotherapy group; 82.2 
(16.6), standard chemotherapy group: 
84.4 (14.6). Mean difference (99 % CIa − 3 
(-6 - 1), p = 0.031. Test for interaction p <
0.001. 

Browall et al. 
(2008) [60] 

Sweden 75 55–77 EORTC QLQ-C30a Mean (SDa). Participants aged 55–64: 
baseline 92 (8), 4 months post-treatment 
82 (14). Participants aged 65–77: baseline 
87 (17), 4 months post-treatment 79 (19). 
Significant time effect regardless of age p 
< 0.001. 

Browall et al. 
(2013) [61] 

Sweden 102 55–80 SF-36a A decrease-stable pattern, demonstrated 
by a significant deterioration from 
baseline to 1 week post-chemotherapy or 2 
weeks post-radiotherapy but no 
significant change between 1 week post- 
chemotherapy or 2 weeks post- 
radiotherapy and 5 years post-treatment. 
Baseline – mean (SDa), participants: 88.6 
(16.9), normative sample: 72.9 (24.9), t- 
test 7.28, p = 0.00, Cohen’s d = 0.63. 5 
years post-treatment – mean (SDa), 
participants: 78.7 (20.5), normative 
sample: 67.8 (27.0), t-test 3.81, p = 0.00, 
Cohen’s d = 0.40. Over time (n = 96), 
mean (SDa), baseline 90.5 (13.9), 1 week 
post-chemotherapy or 2 weeks post- 
radiotherapy 77.2 (20.3), 5 years post- 
treatment 78.1 (20.5), F = 32.6, p = 0.00, 
partial eta-squared effect size = 0.26. 

Champion et al. 
(2014) [62] 

USA 182 ≤78 SF-36a Adjusted mean (SEa): age ≤53 years; 81.9 
(0.81), age 58–78 years 80.8 (0.88), p- 
value = 00.605 (0.626). Younger control 
group 83.3 (1.05). Younger control group 
vs. participants age ≤53 years; F test (p- 
value): 0.482 (0.540). Post-menopausal 
participants had significantly worse 
physical functioning: mean (SDa): pre- 
menopausal; 89.6 (16.3), post- 
menopausal; 77.9 (22.7) (p < 00.0001). 

Clough-Gorr et al. 
(2010) [63] 

USA 660 ≥65 SF-36a 1 or more physical functioning limitation: 
37 % 

Cohen et al. 
(2012) [12] 

USA 153 40 - 86. n = 79 < 65, 
n = 74 ≥ 65 

EORTC QLQ-C30a After controlling for comorbidities or 
symptoms, age still had a significant 
relationship with physical functioning (p 
< 0.01) (older age was associated with 
physical functioning declines). Of the 
different aspects of physical functioning, 
patients aged ≥65 were significantly more 
likely to have struggles only with taking a 
long walk (p < 00.001). Physical 
functioning of participants aged ≥70 is 
71.2, not significantly different to the 
general population (67.7) (p = 0.427). 

de Ligt et al. 
(2019) [64] 

The 
Netherlands 

876 27.5–91.6 EORTC QLQ-C30a Physical functioning was significantly 
better (5 points difference) in the general 
population when compared to participants 
with breast cancer diagnoses aged <50 
years. Older age was significantly 
associated with lower physical functioning 
(age 60–69: β: − 6.8, p = 0.002; age ≥70: 
β: − 13.5, p < 0.001). Comorbidities were 
negatively associated with physical 
functioning (β: − 6.1, p < 0.001). 

Dialla et al. (2015) 
[65] 

France 396 27–96 SF-12a. EORTC QLQ-C30a With SF-12a, participants aged <65 years 
had a significantly better physical 
functioning, mean (SDa), median 
(minimum-maximum): 74.6 (27.3), 75.0 
(0–100) than participants aged ≥65 years: 
55.3 (33.8), 50.0 (0–100) (p < 0.001). 

(continued on next page) 
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Table 1 (continued ) 

Reference 
(Authors, year) 

Country Number of participants 
with breast cancer 

Age of participants 
(years) 

PROMs used Key physical functioning findings of 
studies with age sub-groups. (not all 
studies reported p-values) 

With EORTC QLQ-C30a, participants aged 
<65 years had a significantly better 
physical functioning, mean (SDa), median 
(minimum - maximum): 84.2 (16.1), 86.7 
(20–100) than participants aged ≥65 
years: 84.2 (16.1), 86.7 (20–100) (p <
0.001). The multivariate analysis found 
that participants aged ≥65 years had a 
significantly worse physical functioning. 

Dubashi et al. 
(2010) [66] 

India 51 ≤35 EORTC QLQ-C30a Physical functioning mean (SDa): 86.39 
(17.56). MRMa 87.81 (17.32), BCSa 83.77 
(18.18) (p = 0.43). 

Enien et al. (2018) 
[67] 

Egypt 172 <40 n = 47, 40–50 n 
= 75, >50 n = 50 

EORTC QLQ-C30a Physical functioning was correlated with 
age (p = 0.001); participants aged <40 
years tended to have a better physical 
functioning. 

Extermann et al. 
(2017) [68] 

USA 56 ≥65 SF-36a Mean (SDa). Physical functioning was 
slightly but not significantly lower after 
adjuvant chemotherapy: 58.0 (34.2), 
compared to no adjuvant chemotherapy 
72.2 (23.8) (p = 0.07). 

Girones et al. 
(2010) [69] 

Valencia 91 ≥70 Katz’s ADLa Index Age had a statistically significant 
correlation with physical functioning: 
more physical functioning limitations 
with increasing age (p < 0.0001). ADLa 

dependencies: 0–76 %, 1–2 %, 2–3 %, 3–8 
%, 4–7 %, 5 - 4 %. Small percentage of 
participants with physical functioning 
limitations (only 4 % fully dependent). 
Participants required assistance in: 23 % 
continence, 22 % using the bathroom, 17 
% ambulation, 11 % dressing, and 8 % 
eating. 

Jayasinghe et al. 
(2021) [70] 

Sri Lanka 54 36 - 81. ≤ 60 n = 33, 
>60 n = 21 

EORTC QLQ-C30a The physical functioning scores for 
participants aged ≤60 years was not 
significantly different to the participants 
>60 (p = 0.531). Physical functioning for 
participants aged ≤60 years median: 
73.33, range: 33.3–100. For participants 
aged >60 years, median: 73.3, range: 
41.7–100. 

Jones et al. (2015) 
[71] 

USA 6,949 ≥50 SF-36a Age had a significant association with 
physical functioning (p < 0.01). Older age 
was associated with physical functioning 
declines: for each year of age, physical 
functioning deteriorated by 0.58 points, 
and for every 10 years of age, physical 
functioning deteriorated by 5.80 points 
(range 0–100). 

Kamińska et al. 
(2015) [72] 

Poland 85 after breast 
conserving therapy, 94 
after mastectomy 

30–70 EORTC QLQ-C30a Two age groups: 30–45 years of age and 
45–70 years of age: no significant 
difference on physical functioning for BCS 
or mastectomy group. The best physical 
functioning was by patients after BCS. 

Karlsen et al. 
(2016) [73] 

Denmark 542 Baseline 50.3–65.2, 
First follow-up 
54.4–70.8, second 
follow-up 63.8–80.9 

SF-36a Mean difference between first and second 
follow-up (95 % CIa), physical 
functioning, participants aged ≤60 years 
− 1.2 (− 3.9 to − 1.4), >60 years − 2.6 
(− 4.9 to − 0.3) (this is significant for the 
participants >60 years, although the level 
of significance is not stated). 

Klein et al. (2011) 
[74] 

France 652 Wide range. ≤ 54 n =
127, ≥55 n = 525 

SF-36a, EORTC QLQ-C30a SF-36a: Physical functioning scores were 
higher amongst younger participants. 
Values are approximate as taken from a 
bar chart, but participants aged ≤54 years: 
5 years post-diagnosis 72, 10 years post- 
diagnosis 82, 15 years post-diagnosis 84, 
healthy control group 87. Participants 
aged 55–64 years: 5 years after diagnosis 
71, 10 years after diagnosis 76, 15 years 
after diagnosis 86, healthy control group 
81. Participants aged 65–74 years: 5 years 
after diagnosis 67, 10 years after diagnosis 
68, 15 years after diagnosis 71, healthy 

(continued on next page) 
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Table 1 (continued ) 

Reference 
(Authors, year) 

Country Number of participants 
with breast cancer 

Age of participants 
(years) 

PROMs used Key physical functioning findings of 
studies with age sub-groups. (not all 
studies reported p-values) 

control group 72. Participants aged ≥75 
years: 5 years after diagnosis 42, 10 years 
after diagnosis 52, 15 years after diagnosis 
57, healthy control group 53. 

Kornblith et al. 
(2011) [75] 

USA 350 ≥65 EORTC QLQ-C30a After adjustment for potential 
confounders in a linear mixed-effects 
model, physical functioning mean (SEa), 
baseline, mid-treatment, end of treatment, 
12 months, 18 months, 24 months: 
standard chemotherapy (CMFa or ACa): 
86.3 (1.3), 76.6 (1.4), 74.5 (1.3), 82.0 
(1.4), 81.4 (1.4), 80.8 (1.4); capecitabine: 
84.4 (1.4), 78.4 (1.4), 79.1 (1.4), 79.9 
(1.5), 80.9 (1.5), 79.1 (1.5). The p-value 
between the two types of chemotherapy at 
the end of treatment at p = 000.019 - this 
is the only time point that is significant. 
After adjustment for potential 
confounders in observed mean scores, t- 
tests, physical functioning mean (SEa), 
baseline, mid-treatment, end of treatment, 
12 months, 18 months, 24 months: 
standard chemotherapy (CMFa or ACa): 
86.2 (1.3), 77.0 (1.6), 74.9 (1.6), 82.1 
(1.5), 81.3 (1.6), 80.3 (1.6); capecitabine: 
84.2 (1.3), 78.8 (1.7), 79.8 (1.5), 80.5 
(1.7), 81.2 (1.7), 80.5 (2.0). The p-value 
between the two types of chemotherapy at 
the end of treatment at p = 000.027 - this 
is the only time point that is significant. 

Kostic et al. (2020) 
[76] 

Serbia 170 n = 43 < 50, n = 127 
≥ 50 

EORTC QLQ-C30a Mean (SDa): physical functioning pre- 
surgery <50 years 90.3 (11.4), ≥50 years 
83.7 (18.8) (p = 0.103) (not significant). 
Post-surgery age differences also not 
significant, <50 years 81.2 (16.7), ≥50 
years 76.5 (18.7) (p = 0.134). Within <50 
year age group difference pre-to post- 
surgery significant (p=<0.001). Within 
≥50 year age group difference pre-to post- 
surgery significant (p=<0.001). 

Leinert et al. 
(2017) [77] 

Germany 1,363, 218 age 65–70, 
1,145 < 65 years 

18–70 EORTC QLQ-C30a Physical functioning decreased from 
baseline until 4 weeks after chemotherapy 
by 13.4 points in patients aged ≤64 years, 
and by 15.9 points in patients aged 65–70 
years (medium decreases). Greater 
difference in physical functioning between 
the groups when compared to the other 
QLQ-C30 scales, but still a small 
difference. Mean (95 % CIa) 4 weeks after 
chemotherapy 64.4 (59.8–69.0) in 
patients aged 65–70 years vs. 70.7 
(68.9–72.5) in patients aged ≤64 years, 
and no significant difference between the 
age groups at any time point. In both age 
groups, physical functioning stayed under 
baseline 6 weeks after radiotherapy by 
2–3 points, but started to reach baseline 
levels when compared to 4 weeks after 
chemotherapy (although a statistical test 
was not performed analysing this data). 
Mean (95 % CIa): baseline (before 
treatment): age 18–64: 84.1 (82.8–85.4); 
age 65–70: 80.3 (77.1–83.5) (not a 
significant difference). 4 weeks after 
chemotherapy: age 18–64: 70.7 
(68.9–72.5); age 65–70: 64.4 (59.8–69.0) 
(small difference (6.3) that is not 
significant). 6 weeks after radiotherapy: 
age 18–64: 82.8 (80.5–85.1); age 65–70: 
77.3 (71.7–82.9) (small difference (5.5) 
that is not significant). Significant 
increases between the point 4 weeks after 
chemotherapy compared to 6 weeks after 
radiotherapy: age 18–64: medium 

(continued on next page) 
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Table 1 (continued ) 

Reference 
(Authors, year) 

Country Number of participants 
with breast cancer 

Age of participants 
(years) 

PROMs used Key physical functioning findings of 
studies with age sub-groups. (not all 
studies reported p-values) 

increase (12.1); age 65–70 - medium 
increase (12.9). 

Lemieux et al. 
(2018) [78] 

Canada 1,918 43–92.2 SF-36a There were deteriorations in physical 
functioning with increasing age. 

Maharjan et al. 
(2018) [79] 

Nepal 107 n = 59 < 48, n = 48 >
49 

EORTC QLQ-C30a Median score (range): <48 years 86.66 
(100–86.66), >49 years 86.66 
(93.33–86.66), p-value = 0.066. 

Mandelblatt et al. 
(2013) [80] 

USA 712 ≥65 EORTC QLQ-C30a Mean (95 % CIa). RCTa: 12 months 82.1 
(79.2–85.1), 24 months 80.2 (77.1–83.4). 
Observational study: 12 months 81.6 
(79.3–83.8), 24 months 80.7 (78.2–83.1). 

Marinac et al. 
(2014) [81] 

USA 3,088 18–70 SF-36a Younger participants had a significantly 
better physical functioning. Age (years), 
mean (SDa): lowest physical functioning 
tertile: 54.5 (9.0), second tertile: 52.8 
(8.9), best physical functioning tertile: 
50.5 (8.6) (p =<00.001). 

Matalqah et al. 
(2011) [82] 

Malaysia 150 23–83 EQ-5D-3La Decreased mobility: participants aged <50 
years; participants with breast cancer 
diagnoses 11.5 %, control group of 
participants without breast cancer 
diagnoses 8.2 % (p-value: 0.543). Aged 
≥50 years; participants with breast cancer 
diagnoses 37.0 %, control group 27.0 % 
(p-value = 1.000). Difficulty in self-care: 
participants aged <50 years; participants 
with breast cancer diagnoses 6.6 %, 
control group 1.6 % (p-value = 0.171). 
Aged ≥50 years; participants with breast 
cancer diagnoses 18.0 %, control group 
9.0 % (p-value = 0.079). There were no 
significant differences between problems 
with mobility or self-care between 
participants with breast cancer diagnoses 
in both age groups when compared to the 
control group of participants without 
breast cancer diagnoses (p > 0.05 for 
both). 

Maurer et al. 
(2021) [83] 

Germany 1,123. 481 completed 
PROMs at just one 
follow-up. 

≥54 EORTC QLQ-C30a At around 5 years post-diagnosis, 
participants aged ≤64 years had a better 
physical functioning than participants 
aged ≥65. At around 10 years post- 
diagnosis, the participants aged ≤58 years 
had even better scores on their physical 
functioning, and participants aged ≥65 
had declined. Physical functioning mean 
amongst participants aged ≤58 years: 
Around 5 years post-diagnosis 79.28, 
around 10 years post-diagnosis 83.10; 
control group 85.54. 59–64 years: Around 
5 years post-diagnosis 81.49, around 10 
years post-diagnosis 79.27; control group 
80.12. ≥ 65 years: Around 5 years post- 
diagnosis 75.19, around 10 years post- 
diagnosis 71.59; control group: 70.65. 
Within each age group, participants after 
treatment for breast cancer were not 
significantly different to a control group of 
participants who did not have cancer 
diagnoses. 

Michael et al. 
(2020) [84] 

USA 1,636 50–79 SF-36a The largest declines in physical 
functioning amongst participants who had 
breast cancer diagnoses when compared 
to participants who did not have breast 
cancer were amongst those aged ≥70 
years. Participants aged 70–79 with 
regional breast cancer did not have 
significant physical functioning declines 
when compared to participants of this age 
group with localised breast cancer. 
However, for women aged < 59 years and 
aged 60–69 years, a higher stage of breast 
cancer (localised/regional) was associated 
with greater declines in physical 

(continued on next page) 
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Table 1 (continued ) 

Reference 
(Authors, year) 

Country Number of participants 
with breast cancer 

Age of participants 
(years) 

PROMs used Key physical functioning findings of 
studies with age sub-groups. (not all 
studies reported p-values) 

functioning. 
Participants with breast cancer diagnoses 
compared with participants without 
breast cancer diagnoses, difference-in- 
differences estimate (95 % CIa). 
Participants aged <50–59 years: localised 
breast cancer diagnoses − 1.49 (− 3.36 - 
0.39), regional breast cancer diagnoses 
− 4.50 (− 7.60 to − 1.40). Participants aged 
60–69 years: localised 1.01 (− 2.76 - 0.74), 
regional − 7.22 (− 10.7 to − 3.78). 
Participants aged ≥70 years: localised 
4.81(-7.91 to − 1.71), regional − 0.15 
(− 6.80 - 6.50). 

Mosewich et al. 
(2013) [85] 

Canada 358 ≥18 SF-36a Participants aged ≥60 years had a 
significantly poorer physical functioning 
than participants aged <60 years (t 
(355.24) = 2.29, p = 00.02). 

Paskett et al. 
(2008) [86] 

USA 5,021 50–79 SF-36a Participants diagnosed with breast cancer 
aged >55 years had more difficulties with 
physical functioning (β = − 1.62; p <
0.001) when compared to participants 
who had not had cancer. 

Pires de Carvalho 
et al. (2019) 
[87] 

Brazil 89 58–70 The Health Assessment Questionnaire Age had no significant correlation with 
physical functioning. 

Quinten et al. 
(2018) [88] 

Belgium 109 70–90 EORTC QLQ-C30a Older age was significantly associated 
with a poorer physical functioning in a 
correlation (p = 0.001). Physical 
functioning was significantly associated 
with nine aging parameters assessed in a 
correlation. From a graph mean physical 
functioning around 1 year and 1 month 
after surgery score for participants who 
received adjuvant chemotherapy about 
75, those who did not receive 
chemotherapy about 60. No significant 
impact of chemotherapy on physical 
functioning. 

Sehl et al. (2013) 
[89] 

USA Baseline = 689, 15 
months = 491, 27 
months = 451 

≥65 SF-36a Baseline mean score = 79, SDa = 25 
(higher than reference values for the 
general population). Declines between 
baseline and 27 months. 

Sleight et al. 
(2019) [90] 

USA 102 35–78 SF-36a Correlation between age and physical 
functioning: 0.25 (p < 0.05) 

Wadasadawala 
et al. (2009) 
[91] 

India 48 45–62 EORTC QLQ-C30a Physical functioning, mean, median, SDa. 
APBIa - 85.8, 86.7, 12.30. WBRTa - 84.8, 
86.7, 15.81. (p-value = 0.916). 

Williams et al. 
(2011) [92] 

UK 255 ≥65 EORTC QLQ-C30a There was a significant change over time 
(p < 0.0001, adjusted p < 0.0001). Mean 
difference: 0.45, 95 % CIa: 5.63-4.74. 
Physical functioning 15 months: 0.61, 5 
years: 0.76 (p < 0.0001). This data 
represents physical functioning declining 
over time. Data on a graph shows physical 
functioning baseline levels at about 82 and 
for radiotherapy, 9 months after surgery 
around 79, 15 months around 77.5, 3 
years the same, and 5 years around 73. For 
no radiotherapy 9 months after surgery 
around 77, 15 months 76, 3 years 77.5, 
and 5 years 74. 

Winters-Stone 
et al. (2019) 
[13] 

USA 84 ≥60 SF-36a Physical functioning significantly lower 
for breast cancer survivors than the 
control group. Mean (SDa): breast cancer 
survivors: 47.3 (9.1); control group: 52.9 
(4.0), p < 0.001). 

Xie et al. (2022) 
[93] 

China 80 31–65 EORTC QLQ-C30a After MRMa physical functioning score 
from graph about 75, after MRMa with 
neo-adjuvant chemotherapy about 88. 

Young et al. 
(2014) [94] 

USA 2,264 18–70 Ability to perform daily activities in the 
past month. Based on Framingham 
Disability Study, Established Populations 

Participants who had difficulties with 
physical functioning were older. 
Age at diagnosis, number (%). All p <
0.0001: 

(continued on next page) 
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(Table 1). 

3.2.2. Risk of bias (quality) assessment 
A higher score indicated a study of higher quality and lower risk of 

bias (maximum score = 24, minimum score = zero) [51]. The range of 
scores was 17–24, with a mean of 20.3 (Appendix B). Six studies (13.6 
%) had scores at the optimum end of the scale, with scores of 23–24 [56, 
58,71,73,74,84], and ten (22.7 %) were amongst the lower end of the 
range, with scores of 17–18 [53,72,59,60,67,76,77,79,91,93]. Studies 
scored poorly on aspects about confounding variables, the general-
isability to the local population and follow-up period [51]. 

3.2.3. The overall impact of age on physical functioning 
Twenty-nine (29 of 44, 65.9 %) of the studies that met the inclusion 

criteria and had age sub-groups had findings on the association between 
age and physical functioning. Nineteen of these studies (65.5 %) found 
that with older age, physical functioning declined post-breast cancer 
treatment [12,58,64,65,67,69,71,73,74,76,78,81,82,84,85,90,94,83, 
88]. These studies generally scored well on the risk of bias (quality) 
assessment, with a mean score of 21. Six studies (20.7 %) [72,62,70,77, 
79,87] found that age did not have a significant impact on physical 
functioning. These studies had a slightly lower mean score of 19 on the 
risk of bias (quality) assessment. 

Three studies [58,63,94] reported on the percentage of physical 
functioning limitations by age groups: under 50 years, two studies re-
ported a physical functioning limitation in 18 % [58] and 20 % [94]; for 
participants aged 50–64 years, two studies reported 43 % [58] and 47 % 
[94]; and for participants aged 65 years or over, three studies reported 
33 % [94], 37 % [63] and 39 % [58]. 

Three studies reported on physical functioning amongst one partic-
ular age group. One study found that participants aged 65 years or over 
had physical functioning declines around two years post-diagnosis [89]. 
One other study found that participants aged 55 years or over who were 
post-menopausal had physical functioning declines immediately 
following chemotherapy or radiotherapy, but no further changes be-
tween this point in time and five years post-treatment [61]. Another 
study found that participants aged 69 years or over had physical func-
tioning declines at six and 12 months post-diagnosis, but not six weeks, 
18 months, or 24 months [56]. 

3.2.4. The impact of the stage of breast cancer on physical functioning 
There were seven studies that included findings on the association 

between the stage of breast cancer and physical functioning. Three 
studies [57,81,88] found participants had less struggles with physical 
functioning if their cancer was of a lower stage. A fourth study [84] 
found that this was true for participants aged under 70 years, but not 

participants aged 70–79 years. Another study [67] found that the stage 
of breast cancer was significantly associated with physical functioning, 
although it did not state in what direction the association is. This study 
had a lower risk of bias (quality) assessment score. On the other hand, 
two studies [58,90] found that the stage of breast cancer was not asso-
ciated with participants’ physical functioning. 

3.2.5. The impact of the type of treatment on physical functioning 
Eight studies included participants who had undergone surgery as 

one of their forms of treatment. One study [76] found that participants 
had significant physical functioning declines post-surgery, although this 
study had one of the lower risk of bias (quality) assessment scores. 
Alternatively, three studies [66,67,70] found no significant difference in 
physical functioning when comparing a mastectomy and 
breast-conserving surgery. Participants in two studies [72,58] had a 
significantly better physical functioning after breast-conserving surgery 
than a mastectomy. Two studies [55,70] found that participants had no 
significant difference in their physical functioning after a sentinel lymph 
node biopsy or axillary lymph node dissection. 

Nine studies had findings specifically on chemotherapy, although 
participants may have also completed other types of treatment, such as 
surgery and radiotherapy. In the initial weeks following chemotherapy, 
one study [77] found that participants had physical functioning declines 
after four weeks and one study [56] found that participants did not have 
physical functioning declines after six weeks. Amongst the studies 
exploring physical functioning between around six months and one year 
post-chemotherapy, one study [93] found that participants who had 
undergone neo-adjuvant chemotherapy had improvements in physical 
functioning, one study [56] found that participants had physical func-
tioning declines, and one study [88] found that there was no impact on 
physical functioning. At an average of 15 months post-chemotherapy, 
one study [68] found that participants who had received chemo-
therapy did not have significant declines in physical functioning, and 
another study [56] found that this was also the case at 18 and 24 
months. However, at an average of 21 months post-diagnosis, one study 
[94] found that participants who had received chemotherapy had de-
clines in physical functioning. One study [58] found that a higher per-
centage of participants without physical functioning limitations 
received chemotherapy. Turning to the impact of the type of chemo-
therapy, one study [59] found that the type of chemotherapy received 
had an influence on physical functioning when finishing the treatment 
and four months thereafter. Another study [75] found that the type of 
chemotherapy only had an influence within the first month of finishing 
the treatment, but not at 12, 18, or 24 months afterwards. 

Five studies reported results related to radiotherapy, although par-
ticipants may have also completed other types of treatment, such as 

Table 1 (continued ) 

Reference 
(Authors, year) 

Country Number of participants 
with breast cancer 

Age of participants 
(years) 

PROMs used Key physical functioning findings of 
studies with age sub-groups. (not all 
studies reported p-values) 

for Epidemiologic Studies of the Elderly, 
and Nagi, Rosow, and Breslau’s measures. 

<50 years: no limitations - 104 (36.6 %), 
with a limitation 317 (20.4 %) 
50–64 years: no limitations - 131 (46.1 %), 
with a limitation 725 (46.6 %) 
65–79 years: no limitations - 49 (17.3 %), 
with a limitation 515 (33.1 %)  

a Abbreviations: SD = standard deviation, SE = standard error, CI = confidence interval, ADL = activities of daily living, CMF = cyclophosphamide, methotrexate, 
and fluorouracil [75], AC = doxorubicin and cyclophosphamide [75], ALND = axillary node dissection [55], SLNB = sentinel node surgery [55], MRM = modified 
radical mastectomy [66,93], BCS = breast-conserving surgery [66], APBI = accelerated partial breast irradiation [91], WBRT = whole breast radiotherapy [91], RCT 
= randomised clinical trial [80], EORTC QLQ-C30 = European Organization for Research and Treatment of Cancer (EORTC) - Quality of Life of Cancer Patients [95] PF 
scores 0–100 (0 worse level of functioning, 100 higher level of functioning), EQ-5D-5L = EuroQol EQ-5D-5L [96] scoring of 5 dimensions with 5 levels: no problem, 
slight problem, moderate problem, severe problem, extreme problem. EQ-5D-3L = EuroQol EQ-5D-3L scoring of 5 dimensions with 3 levels: no problem, some 
problem, extreme problem. [97], SF-12 = Short Form 12, scoring of 8 domains 0–100 (0 worse physical and mental health, 100 higher physical and mental health). 
[98], SF-36 = Short Form 36 [99,100] scoring of 8 domains 0–100 (0 worse physical and mental health, 100 higher physical and mental health). Health Assessment 
Questionnaire [101], scoring of 8 sections, 0–3 (0 without any difficulty, 3 unable to do). Katz’s ADL* Index [57] scoring of 6 functions 0–1 (1 dependence, 
0 independent). 
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surgery and chemotherapy. One study [58] found that a higher per-
centage of participants had physical functioning issues after receiving 
radiotherapy. However, in this study, a higher percentage of partici-
pants without physical functioning issues also received radiotherapy 
[58]. Two studies [55,77] found that participants had improvements in 
physical functioning six weeks post-radiotherapy. However, one study 
[92] found that participants had no significant difference in physical 
functioning after radiotherapy. One study [91] found that the type of 
radiotherapy received did not impact on physical functioning. 

One study reported results on the type of hormone therapy received 
[78] and found that this did not have an impact on physical functioning. 

3.2.6. The impact of the time after treatment on physical functioning 
There were nine studies that included the influence of the time after 

treatment. Three studies [61,78,92] found that after five years, partic-
ipants had deteriorations in physical functioning. However, one study 
[74] found that participants had improvements in physical functioning 
between five and ten years, and similarly between ten and 15 years 
post-diagnosis. These studies comprised a range of age groups [61,74, 
78,92]. Alternatively, one study [56] with participants aged 69 years or 
over found that although chemotherapy had a negative impact on 
physical functioning at six and 12 months post-diagnosis, it did not at six 
weeks, 18 months, or 24 months. One study [83] found that participants 
aged below 59 had improvements in their physical functioning between 
three and eight years after diagnosis, whereas participants aged 65 years 
or above had deteriorations in physical functioning within the same time 
frame. Alternatively, one study [90] that included participants with a 
wide range of ages found that physical functioning did not significantly 
correlate with the time post-diagnosis. Amongst studies measuring 
physical functioning within the first four months after treatment, one 
study [60] found that participants aged 55–77 years had physical 
functioning declines four months after receiving treatment. Another 
study [77] found that participants aged under 70 years had improve-
ments in physical functioning between four weeks post-chemotherapy 
and six weeks post-radiotherapy. 

3.2.7. The impact of comorbidities on physical functioning 
Seven studies reported findings on the association between comor-

bidities and physical functioning, and all of these studies found that 
having a comorbidity was associated with declines in physical func-
tioning. Five studies [12,58,64,67,90] had participants from a range of 
age groups, and two included only ‘older’ participants [13,89]. 

3.3. Secondary review questions 

3.3.1. PROMs used 
There were 28 different types of PROM used to measure physical 

functioning (Table 2). The most common was the EORTC QLQ-C30, used 
by half (50.6 %) the studies. The second most regularly used was the SF- 
36, by nearly one-third (32.3 %). The third most frequent option was to 
use a study-specific PROM (6.7 %). 

3.3.2. Terms/labels used when referring to physical functioning 
There were 145 different terms/labels used to refer to physical 

functioning. Those used by five or more studies are shown in Table 3. 
‘Physical functioning/function’ was used most frequently (135/164 
studies, 82.3 %). 

The studies that used the EORTC QLQ-C30 or SF-36 (n = 132) follow 
a similar pattern, using ‘physical functioning/function’ in most cases (n 
= 126, 95.5 %), likely due to the recommended names of the corre-
sponding scales. However, amongst the studies that use a PROM other 
than the EORTC QLQ-C30 or SF-36, ‘physical functioning/function’ is no 
longer most commonly used, being used by 28.1 % of studies (Table 3). 
The terms/labels used more frequently are ‘mobility’ (34.4 %), ‘func-
tion/functions/functioning/functionality/functional’ (31.3 %), ‘walk/ 
walking’ (28.1 %) and ‘daily activities/activity’ (28.1 %) (Table 3). 

‘Mobility’ tended to be used most frequently by studies using the 
EuroQol EQ-5D-3L or EQ-5D-5L (Appendix C). However, ‘function/ 
functions/functioning/functionality/functional’, ‘walk/walking’ and 
‘daily activities/activity’ were most consistently used across the study- 
specific PROMs, including those that were based on the Framingham 
Disability Study or Established Populations for Epidemiologic Studies of 
the Elderly, and Nagi’s physical performance scale (Appendix C). The 
terms/labels referring to specific aspects of physical functioning such as 
‘carry/carrying’ and ‘reach/reaching’, tended to be used by the studies 
using study-specific PROMs including those based on the Framingham 
Disability Study or Established Populations for Epidemiologic Studies of 
the Elderly, Nagi’s physical performance scale, or the DASH (Appendix 
C). 

4. Discussion 

This systematic review explored whether physical functioning 
measured by PROMs after treatment for early-stage localised breast 
cancer was associated with age, as well as the PROMs used and 

Table 2 
PROMs used to measure physical functioning.  

PROM Number (%) of studies (n = 164) 

European Organization for Research and 
Treatment of Cancer (EORTC) - Quality of 
Life of Cancer Patients (EORTC QLQ-C30) 
[95] 

83 (50.6 %) 

Short Form 36 (SF-36) [99,100] 53 (32.3 %) 
Study-specific 11 (6.7 %) 
EuroQol EQ-5D-3L [97] 4 (2.4 %) 
Nagi’s physical performance scale [102] 1 (0.6 %) + 3 (1.8 %) more that 

were study-specific, based on Nagi 
Short Form 12 (SF-12) [98] 4 (2.4 %) 
Disabilities of the Arm, Shoulder and Hand 

questionnaire (DASH) [103] 
3 (1.8 %) 

EuroQol EQ-5D-5L [96] 3 (1.8 %) 
Based on Framingham Disability Study [104] 2 (1.2 %) 
Based on Established Populations for 

Epidemiologic Studies of the Elderly [105] 
2 (1.2 %) 

Katz’s Activities of Daily Living (ADL) Index 
[106] 

2 (1.2 %) 

EORTC Quality of Life of Breast Cancer Patients 
(EORTC QLQ-BR23)a [107] 

1 (0.6 %) 

EORTC Quality of Life Questionnaire - 
Chemotherapy-Induced Peripheral 
Neuropathy (EORTC QLQ-CIPN20) [108] 

1 (0.6 %) 

Functional Independence Measure [as cited by 
109] 

1 (0.6 %) 

Health Assessment Questionnaire [101] 1 (0.6 %) 
Holistic Needs Assessment [as cited by 110] 1 (0.6 %) 
International Classification of Functioning, 

Disability and Health (ICF) checklist [111] 
1 (0.6 %) 

ICF Brief Core Set for breast cancer [as cited by 
112] 

1 (0.6 %) 

ICF Comprehensive Core Set for breast cancer 
[as cited by 113] 

1 (0.6 %) 

International Physical Activity Questionnaire 
(IPAQ) [114] 

1 (0.6 %) 

Kwan’s arm problem scale [115] 1 (0.6 %) 
Long-term quality of life breast cancer scale 

(LTQOL-BC) [116] 
1 (0.6 %) 

Patient Care Monitor [117] 1 (0.6 %) 
Perceived Impact of Problem Profile [118] 1 (0.6 %) 
Pulmonary Functional Status and Dyspnea 

Questionnaire [as cited by 119] 
1 (0.6 %) 

Quick DASH [120] 1 (0.6 %) 
Shoulder Rating Questionnaire [121] 1 (0.6 %) 
World Health Organization Quality of Life 

questionnaire (WHOQOL-BREF) [122] 
1 (0.6 %)  

a It is recognised that the EORTC QLQ-BR23 is not intended for measuring 
physical functioning. However, the study using it [123] only included three 
EORTC QLQ-BR23 questions, one asking whether participants can lift or move 
their arm and reported on the questions separately. 
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variations in language when referring to physical functioning. The 
complexity of the physical functioning concept was highlighted, with 
studies using 28 different types of PROM, 145 terms/labels for physical 
functioning, and researching physical functioning from a variety of 
different angles: focusing on different sub-groups, and breaking sub- 
groups down in different ways i.e. varying cut-off points for ‘younger’ 
and ‘older’ age groups, times post-treatment and specifying different 
treatment types and in different levels of specificity. This variability was 
reflected in the fact that only 29 of the 44 studies with age sub-groups 
included findings on the association between age and physical func-
tioning. Of these, most (65.5 %) tended to point towards participants of 
an older age having more physical functioning declines post-treatment 
than younger participants. However, one-fifth (20.7 %) found that age 
was not associated with physical functioning limitations, and the 
remaining studies did not report findings in a format enabling physical 
functioning findings to be summarised by age groups. 

Systematic reviews within the field of physical functioning after 
treatment for cancer include Hidding et al. (2014), who included 
physical functioning aspects but only involving the upper musculo-
skeletal system and forms of assessment were not limited to PROMs 
[10]. Atkinson et al. (2017) explored the psychometric properties of 
PROMs but did not focus on breast cancer patients [21]. Harrington 
et al. (2020) conducted a systematic scoping review rather than a sys-
tematic review exploring physical functioning PROMs used in oncology 
and included participants other than just those with breast cancer, as 
well as metastatic cancers, and measures other than exclusively PROMs 
that were also used before and during treatment, or in palliative care 
[20]. 

The finding of this systematic review that most studies pointed to-
wards increasing age being associated with physical functioning de-
clines post-treatment, is based on studies that were mostly of a high 
quality and low risk of bias and is in line with the previously published 
national data from NHS England [15]. 

However, it is difficult to determine whether this decline is due solely 
to the effects of treatment or if an element of this decline is due to aging 
and the increasing comorbidities that older people face, which could 
affect their physical functioning [124]. Comparisons with general pop-
ulation data would be helpful in those studies [125]. Moreover, when 
using PROs to measure physical functioning one is relying on the re-
spondents’ assessment of their physical functioning rather than their 
actual performance. In future studies, wearable devices that are 
increasingly available may be added for accurate assessment of physical 
functioning in patients after cancer treatments [126,127]. 

The most common standard questionnaires used in this systematic 
review have a small number of items on physical functioning (5 in 
EORTC QLQ-C30 and 10 in SF36). Typically, they do not capture well 
higher levels of functioning (i.e. have a ceiling effect), may not detect 
smaller changes in physical functioning over time, or smaller differences 
between younger versus older patients. Modern measurement methods 
such as Computer Adaptive Testing have the potential to overcome these 
issues and could be recommended for future use [128, 129[133, 134]. 
When using the EORTC QLQ-C30 with clinical anchors to help interpret 
scores and determine minimal importance differences (MID) it is 
capable of successfully detecting meaningful change [130,131]. How-
ever, these methodological studies focused on advanced breast cancer 

Table 3 
The terms/labels that were used by five or more studies, shown by the number 
and percentage of all the studies, and those using the EORTC QLQ-C30, SF-36, or 
a different PROM.  

Term/label All 
studies 
(n = 164) 

EORTC 
QLQ-C30 
(n = 83) 

SF-36 
(n =
53) 

Not using 
EORTC QLQ- 
C30 or SF-36 
(n = 32) 

physical functioning/ 
function 

135 
(82.3 %) 

81 (97.6 
%) 

49 
(92.5 
%) 

9 (28.1 %) 

function/functions/ 
functioning/ 
functionality/ 
functional 

18 (11.0 
%) 

6 (7.2 %) 3 (5.7 
%) 

10 (31.3 %) 

mobility 18 (11.0 
%) 

3 (3.6 %) 4 (7.5 
%) 

11 (34.4 %) 

walk/walking 18 (11.0 
%) 

6 (7.2 %) 3 (5.7 
%) 

9 (28.1 %) 

self-care 15 (9.1 
%) 

4 (4.8 %) 4 (7.5 
%) 

7 (21.9 %) 

daily activities/activity 14 (8.5 
%) 

3 (3.6 %) 2 (3.8 
%) 

9 (28.1 %) 

dressing/getting 
dressed/whether can 
dress 

14 (8.5 
%) 

3 (3.6 %) 3 (5.7 
%) 

8 (25.0 %) 

functional limitation/ 
limitations 

14 (8.5 
%) 

3 (3.6 %) 6 (11.3 
%) 

6 (18.8 %) 

lift/lifting 12 (7.3 
%) 

1 (1.2 %) 3 (5.7 
%) 

8 (25.0 %) 

activities of daily living 11 (6.7 
%) 

4 (4.8 %) 2 (3.8 
%) 

5 (15.6 %) 

carry/carrying 11 (6.7 
%) 

2 (2.4 %) 2 (3.8 
%) 

7 (21.9 %) 

functional status 10 (6.1 
%) 

3 (3.6 %) 4 (7.5 
%) 

3 (9.4 %) 

walking up and down/ 
climbing/climb stairs/ 
walking stairs 

9 (5.5 %) 2 (2.4 %) 3 (5.7 
%) 

4 (12.5 %) 

activity/activities 8 (4.9 %) 4 (4.8 %) 2 (3.8 
%) 

3 (9.4 %) 

functional impairment/ 
impairments 

8 (4.9 %) 1 (1.2 %) 1 (1.9 
%) 

6 (18.8 %) 

movement/movements/ 
move 

8 (4.9 %) 0 (0.0 %) 5 (9.4 
%) 

3 (9.4 %) 

physical activity/ 
activities 

8 (4.9 %) 4 (4.8 %) 3 (5.7 
%) 

1 (3.1 %) 

reach/reaching 8 (4.9 %) 0 (0.0 %) 1 (1.9 
%) 

7 (21.9 %) 

wash/washing 8 (4.9 %) 3 (3.6 %) 0 (0.0 
%) 

5 (15.6 %) 

bathing 7 (4.3 %) 2 (2.4 %) 2 (3.8 
%) 

3 (9.4 %) 

eating 7 (4.3 %) 3 (3.6 %) 0 (0.0 
%) 

4 (12.5 %) 

functional capacity 7 (4.3 %) 1 (1.2 %) 3 (5.7 
%) 

3 (9.4 %) 

range of motion 7 (4.3 %) 0 (0.0 %) 0 (0.0 
%) 

7 (21.9 %) 

physical limitation/s 6 (3.7 %) 2 (2.4 %) 3 (5.7 
%) 

1 (3.1 %) 

strength 6 (3.7 %) 0 (0.0 %) 2 (3.8 
%) 

4 (12.5 %) 

arm/upper extremity/ 
shoulder/upper limb 
mobility/mobility of 
joint function/s 

5 (3.0 %) 1 (1.2 %) 1 (1.9 
%) 

3 (9.4 %) 

functional decline/s 5 (3.0 %) 1 (1.2 %) 2 (3.8 
%) 

2 (6.3 %) 

kneeling 5 (3.0 %) 0 (0.0 %) 1 (1.9 
%) 

4 (12.5 %) 

physical health 5 (3.0 %) 1 (1.2 %) 2 (3.8 
%) 

2 (6.3 %) 

pushing/push 5 (3.0 %) 0 (0.0 %) 0 (0.0 
%) 

5 (15.6 %) 

sitting 5 (3.0 %) 1 (1.2 %) 0 (0.0 
%) 

4 (12.5 %)  

Table 3 (continued ) 

Term/label All 
studies 
(n = 164) 

EORTC 
QLQ-C30 
(n = 83) 

SF-36 
(n =
53) 

Not using 
EORTC QLQ- 
C30 or SF-36 
(n = 32) 

standing 5 (3.0 %) 1 (1.2 %) 0 (0.0 
%) 

4 (12.5 %) 

stay in/confined to/get/ 
getting in and out of 
bed/chair 

5 (3.0 %) 3 (3.6 %) 1 (1.9 
%) 

1 (3.1 %)  
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only and the data on early breast cancer is limited. 
This systematic review is also in concordance with previous reviews 

in finding that the EORTC QLQ-C30 and SF-36 were most frequently 
used to measure physical functioning [21,20]. This is understandable as 
these PROMs were of key importance when the physical functioning 
concept was first developed, are widely known, and have been consid-
ered reliable and valid PROMs for many years [95,99,100]. Atkinson 
et al.’s (2017) [21] and Harrington et al.’s (2020) [20] reviews found 
that the SF-36 was used in a similar percentage of studies as this sys-
tematic review (32.3 %). However, the percentage of studies (50.6 %) 
that used the EORTC QLQ-C30 was around the mid-point of the findings 
from Atkinson et al.’s (2017) (67 %) and Harrington et al.’s (2020) 
(21.5 %) reviews [21,20]. 

There were huge variations in the term/label used to refer to physical 
functioning [20,18]. However, ‘physical functioning/function’ was used 
by most studies. This was possibly due to these terms/labels being used 
as the names of the scales in the EORTC QLQ-C30 and SF-36 [95,99,100, 
132]. Amongst the studies using PROMs other than the EORTC QLQ-C30 
and SF-36, ‘physical functioning/function’ was used less frequently than 
‘mobility’ and ‘function/functions/functioning/functionality/func-
tional’, and as frequently as ‘walk/walking’ and ‘daily activitie-
s/activity’ (Table 3). Amongst these studies using other PROMs, there 
was increased reference to specific aspects of physical functioning, the 
most common being ‘mobility’, ‘walking’, ‘self-care’, ‘getting dressed’, 
‘lifting’, ‘carrying’, ‘reaching’ and ‘range of motion’ (Table 3). This may 
be explained as authors may be more likely to specify the individual 
aspects stated in these PROMs with the PROMs being less widely used. 
The EORTC QLQ-C30 and SF-36 encompass these aspects but do not 
specifically state the terms/labels ‘mobility’, ‘self-care’, ‘reaching’, or 
‘range of motion’ and the EORTC QLQ-C30 does not specifically state 
‘lifting’ [95,100]. These aspects are encompassed by Stewart and 
Kamberg’s (1992) definition of physical functioning, and it may be 
beneficial for these more specific terms/labels to be used more widely 
within the field [47]. 

This systematic review used broad search terms (Appendix A) due to 
the possibility of studies meeting the inclusion criteria that did not 
specifically aim to measure physical functioning, but instead aiming to 
measure other concepts such as quality of life, in which physical func-
tioning was one of the measured components. Of the 44 studies with age 
sub-groups, only seven (15.9 %) specifically aimed to measure physical 
functioning post-treatment [12,13,57,68,84,87,94]. This reflects the 
need for increased awareness, further development of knowledge and 
research with a specific focus on physical functioning after treatment for 
breast cancer [9,10]. 

All studies reporting on comorbidities consistently found that having 
a comorbidity was associated with declines in physical functioning. 
However, findings from other sub-groups (stage of breast cancer, type of 
treatment and time after treatment) are too varied, and those that have 
concordance are too few to make any conclusions. This may be due to 
the large number of factors, that aside from age, may influence physical 
functioning. Many factors can interplay when measuring physical 
functioning, making it difficult to isolate any one factor, and resulting in 
studies researching many different aspects of the complex concept. 
However, there are some instances in which there is a trend towards 
some consistency within the findings. The evidence points towards 
participants of a lower stage of early-stage breast cancer having less 
struggles with physical functioning, or their physical functioning not 
being affected. This may be explained due to higher stages and the 
associated treatment having more pronounced late effects. It was not 
possible to determine the possible trajectory of physical functioning over 
time post-treatment due to the variations in time intervals of physical 
functioning assessments between studies. However, findings point to-
wards participants having declines in physical functioning five years 
post-treatment. This is in concordance with most studies finding that an 
older age was associated with physical functioning declines post- 
treatment. However, with a longer follow-up post-treatment, it may 

become more difficult to distinguish between aging and the ongoing 
impact of the time post-treatment. Participants may have a response 
shift and become used to a new level of physical functioning with 
increasing time post-treatment [133]. Therefore, participants may rate 
their physical functioning less favourably [133]. 

Studies on surgery focused on investigating the influence of different 
types of breast cancer surgery, rather than surgery in general. They were 
comparing specific sub-groups of types of surgery i.e. mastectomy vs. 
breast-conserving surgery, or were comparing sentinel lymph node bi-
opsy vs axillary lymph node dissection rather than presenting results on 
undergoing surgery for breast cancer in general. Therefore, an overall 
finding in terms of physical functioning post-surgery was not possible to 
determine [44–46,134,5]. The chemotherapy findings have a lack of 
consensus, with studies having contrasting findings even when broken 
down by those with similar time intervals post-treatment. When 
considering the radiotherapy findings, Levangie and Drouin’s (2009), 
and Hidding et al.’s (2014) systematic reviews concluded that radio-
therapy had negative impacts on physical functioning [135,10]. The 
radiotherapy findings in this systematic review are less consistent. 
However, they are only based on five studies, three in which participants 
had only recently finished radiotherapy. Considering the large-scale 
trials that have been conducted on hormone therapy, it is surprising 
that only one study [78] had findings on physical functioning after 
hormone therapy. However, a few studies on hormone therapy did not 
meet the inclusion criteria for the aspect of the systematic review with 
age sub-groups. In addition, amongst the other studies with age 
sub-groups, participants may have been receiving hormone therapy, but 
the studies did not look at the effect of hormone therapy specifically on 
physical functioning. 

4.1. Limitations 

The large volume of literature on breast cancer and PROMs amplified 
the possibility of the literature screening, data extraction and risk of bias 
(quality) assessment being impacted by subjective interpretation, or 
manual errors and more prone to omissions. However, two other re-
searchers conducted checks and/or discussed any discrepancies with the 
primary researcher. The systematic review only included literature in 
English. Therefore, it is possible that relevant studies in other languages 
could have been missed. 

It was not possible to use meta-analysis due to the heterogeneity in 
the data. Therefore, the method of data synthesis may be less robust 
[52]. However, using Cambell’s (2020) guidance, the data was grouped 
by similar themes, and arranged by PROMs and risk of bias (quality) 
assessment scores in tables before being synthesised through narrative 
[52]. Therefore, a formal method of data synthesis was followed as far as 
possible. 

4.2. Conclusions 

This systematic review highlighted the complexity of researching the 
physical functioning concept after breast cancer treatment. Studies with 
consistent methods of reporting the association between age and phys-
ical functioning tended to point towards participants of an older age 
having more physical functioning declines. However, it is not possible to 
determine if this decline is only due to treatment or if effects of aging 
also play a role. In addition, EORTC QLQ-C30 physical functioning items 
alone could fail to detect changes within patients with higher func-
tioning levels if not used with MIDs. Computer Adaptive Testing has the 
potential to overcome these issues and could be recommended for future 
use. Comorbidities were found to be associated with physical func-
tioning declines, but it was not possible to determine other sub-groups at 
increased risk. A variety of PROMs were used and a wealth of terms/ 
labels for physical functioning. The PROM used most frequently was the 
EORTC QLQ-C30, followed by the SF-36, and the term/label used most 
often was ‘physical functioning/function’. However, physical 
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functioning was often measured as a component within studies focusing 
on a broader concept, so the PROMs and language identified may lack 
specificity. This reflects the need for increased awareness, focused 
research and further development of knowledge within the topic area [9, 
10]. To aid universal understanding, it may be beneficial to health 
professionals if ‘gold standards’ of physical functioning PROMs and 
terms/labels are established. 

Funding 

This systematic review was funded by Yorkshire Cancer Research 
(grant number: YCR L424) and sponsored by the University of Leeds as 
part of a PhD being completed by the primary researcher. The funder 
was not involved in the systematic review. The sponsor was not involved 
in the systematic review, although the sponsor’s library team provided 
training and support with developing the search terms. 

Ethical approval 

Ethical approval was not required. 

CRediT authorship contribution statement 

V.R. Robins: Writing – review & editing, Writing – original draft, 
Project administration, Methodology, Investigation, Formal analysis, 
Data curation, Conceptualization. S. Gelcich: Writing – review & edit-
ing, Supervision, Funding acquisition, Conceptualization. K. Absolom: 
Writing – review & editing, Supervision, Conceptualization. G. Veli-
kova: Writing – review & editing, Supervision, Funding acquisition, 
Conceptualization. 

Declaration of competing interest 

Professor Galina Velikova has the following conflicts of interest: 
Honoraria: 
Pfizer, Novartis, Eisai. 
Advisory boards: 
Consultancy fees from AstraZeneca, Roche, Novartis, Pfizer, Seagen, 

Eisai, Sanofi. 
Institutional grant from Pfizer. 

Acknowledgements 

The primary researcher would like to thank the rest of the systematic 
review team and Patient Reported Outcomes Group at the University of 
Leeds for their advice and support throughout the conduct of this sys-
tematic review. We would also like to thank the library team at the 
University of Leeds for their support with developing search terms, 
Yorkshire Cancer Research (the funder, grant number: YCR L424), and 
University of Leeds (the sponsor). 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.breast.2024.103734. 

References 

[1] Yeo W, Pang E, Liem GS, Suen JJS, Ng RYW, Yip CCH, Li L, Yip CW, et al. 
Menopausal symptoms in relationship to breast cancer-specific quality of life 
after adjuvant cytotoxic treatment in young breast cancer survivors. Health Qual 
Life Outcome 2020;18(1):24. https://doi.org/10.1186/s12955-020-1283-x. 

[2] Schreier AM, Johnson LA, Vohra NA, Muzaffar M, Kyle B. Post-treatment 
symptoms of Pain, Anxiety, Sleep Disturbance, and Fatigue in breast cancer 
survivors. Pain Manag Nurs 2019;20(2):146–51. https://doi.org/10.1016/j. 
pmn.2018.09.005. 

[3] Jefford M, Rowland J, Grunfeld E, Richards M, Maher J, Glaser A. Implementing 
improved post-treatment care for cancer survivors in England, with reflections 

from Australia, Canada and the USA. Br J Cancer 2013;108(1):14–20. https://doi. 
org/10.1038/bjc.2012.554. 

[4] Maddams J, Utley M, Moller H. Projections of cancer prevalence in the United 
Kingdom, 2010-2040. Br J Cancer 2012;107(7):1195–202. https://doi.org/ 
10.1038/bjc.2012.366. 

[5] Cardoso F, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, Rubio IT, 
Zackrisson S, Senkus E, on behalf of the ESMO Guidelines Committee. Early 
breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and 
follow-up. Ann Oncol 2019;30(8):1194–220. https://doi.org/10.1093/annonc/ 
mdz173. 

[6] Office for National Statistics (ONS). Cancer Survival in England: adults diagnosed 
between 2013 and 2017 and followed up to 2018. Available from: https://www. 
ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditions 
anddiseases/datasets/cancersurvivalratescancersurvivalinenglandadultsd 
iagnosed. [Accessed 8 March 2021]. 

[7] Moschetti I, Cinquini M, Lambertini M, Levaggi A, Liberati A. Follow-up 
strategies for women treated for early breast cancer. Cochrane Database Syst Rev 
2016;(5):CD001768. https://doi.org/10.1002/14651858.CD001768.pub3. 

[8] Kirshbaum MN, Dent J, Stephenson J, Topping AE, Allinson V, McCoy M, 
Brayford S. Open access follow-up care for early breast cancer: a randomised 
controlled quality of life analysis. Eur J Cancer Care 2017;26(4). https://doi.org/ 
10.1111/ecc.12577. 

[9] Fontein DB, de Glas NA, Duijm M, Bastiaannet E, Portielje JE, Van de Velde CJ, 
Liefers GJ. Age and the effect of physical activity on breast cancer survival: a 
systematic review. Cancer Treat Rev 2013;39(8):958–65. https://doi.org/ 
10.1016/j.ctrv.2013.03.008. 

[10] Hidding JT, Beurskens CH, van der Wees PJ, van Laarhoven HW, Nijhuis-van der 
Sanden MW. Treatment related impairments in arm and shoulder in patients with 
breast cancer: a systematic review. PLoS One 2014;9(5):e96748. https://doi.org/ 
10.1371/journal.pone.0096748. 

[11] World Health Organization (WHO). World report on ageing and health. Available 
from: https://www.who.int/publications/i/item/9789241565042. [Accessed 23 
February 2021]. 

[12] Cohen HJ, Lan L, Archer L, Kornblith AB. Impact of age, comorbidity and 
symptoms on physical function in long-term breast cancer survivors (CALGB 
70803). J Geriatr Oncol 2012;3(2):82–9. 

[13] Winters-Stone KM, Medysky ME, Savin MA. Patient-reported and objectively 
measured physical function in older breast cancer survivors and cancer-free 
controls. Journal of Geriatric Oncology 2019;10(2):311–6. 

[14] Avis NE, Deimling GT. Cancer survivorship and aging. Cancer. 2008;113(12 
Suppl):3519–29. https://doi.org/10.1002/cncr.23941. 

[15] NHS. Cancer quality of life survey (v.3.3.1 (3c)). National disease registration 
service. 2023. Available from: https://www.cancerdata.nhs.uk/cancerqol. 
[Accessed 12 October 2023]. 

[16] Derks MG, de Glas NA, Bastiaannet E, de Craen AJ, Portielje JE, van de Velde CJ, 
van Leeuwen FE, Lifers GJ. Physical functioning in older patients with breast 
cancer: a prospective cohort study in the TEAM trial. Oncol 2016;21(8):946–53. 
https://doi.org/10.1634/theoncologist.2016-0033. 

[17] Petersen MA, Groenvold M, Aaronson NK, Chie WC, Conroy T, Costantini A, 
Fayers P, Helbostad J, et al., on behalf of the EORTC Quality of Life Group. 
Development of computerised adaptive testing (CAT) for the EORTC QLQ-C30 
dimensions - general approach and initial results for physical functioning. Eur J 
Cancer 2010;46(8):1352–8. https://doi.org/10.1016/j.ejca.2010.02.011. 

[18] Bennett JA, Winters-Stone K, Nail L. Conceptualizing and measuring physical 
functioning in cancer survivorship studies. Oncol Nurs Forum 2006;33(1):41–9. 

[19] Freiberger E, de Vreede P, Schoene D, Rydwik E, Mueller V, Frandin K, Hopman- 
Rock M. Performance-based physical function in older community-dwelling 
persons: a systematic review of instruments. Age Ageing 2012;41(6):712–21. 
https://doi.org/10.1093/ageing/afs099. 

[20] Harrington SE, Stout NL, Hile E, Fisher MI, Eden M, Marchese V, Pfalzer LA. 
Cancer rehabilitation publications (2008–2018) with a focus on physical 
function: a scoping review. Phys Ther 2020;100(3):363–415. 

[21] Atkinson TM, Stover AM, Storfer DF, Saracino RM, D’Agostino TA, Pergolizzi D, 
Matsoukas K, Li Y, et al. Patient-reported physical function measures in cancer 
clinical trials. Epidemiol Rev 2017;39(1):59–70. https://doi.org/10.1093/ 
epirev/mxx008. 

[22] Kirkhus L, Harneshaug M, Benth JŠ, Grønberg BH, Rostoft S, Bergh S, 
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