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Pilot and Feasibility Studies

North of England Women’s Diet and ActivitY 
- After Breast Cancer (NEWDAY-ABC) 
intervention in women diagnosed with early 
oestrogen-positive, HER2-negative breast 
cancer: a randomised controlled feasibility study
C. Wilson1, K. Pickering2, S. Wane3, J. Cohen4, C. Huang4, M. Northgraves4, H. Crank5, A. Anderson6, H. Cain7, 
R. Copeland2, J. Gray8, J. Hargreaves9, R. J. Q. McNally10 and J. M. Saxton11*   

Abstract 

Background Excess body weight is associated with higher breast cancer mortality rate. This study assessed the feasi-
bility of a co-designed weight loss intervention (NEWDAY-ABC) versus standard care in early-stage oestrogen recep-
tor-positive, human epidermal growth factor receptor 2-negative breast cancer patients.

Methods This was a two-arm, parallel group, randomised controlled feasibility study. Twenty-one ER + ve, HER2-ve 
stages I–III breast cancer patients, within 3 years of completing primary treatment (excluding endocrine therapy), 
were recruited from two UK National Health Service Breast Care Units and randomised (2:1) to intervention plus stand-
ard care or standard care alone. The intervention was co-designed with patients and comprised small group-based 
Support & Skills workshops delivered remotely via teleconference by trained lifestyle advisors and dieticians. Feasibil-
ity outcomes included recruitment rate, data quality, intervention acceptability and adherence. Exploratory clinical 
outcomes included weight loss, anthropometric measures, dietary change, physical activity and patient-reported 
outcomes.

Results Twenty-one women consented to the study, and 1 withdrew prior to randomisation, leaving 13 in the inter-
vention group and 7 standard care controls, with 11 participants being followed up for 6 months. The overall attend-
ance rate for intervention sessions was 79.6% (74/93 sessions completed). Body weight (candidate primary outcome 
for a fully powered randomised controlled trial) was reduced in the intervention group by 3.3 kg from baseline 
to 6 months, versus a 1.1 kg loss of body weight in the standard care control group. Furthermore, the European 
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC-QLQ30) breast 
module symptom scale scores for breast and arm symptoms improved in the intervention arm only, accompanied 
by positive changes in physical activity and dietary behaviours.

Conclusion The NEWDAY-ABC intervention is feasible and showed preliminary evidence of efficacy in terms 
of weight loss and other important health outcomes in women with early-stage breast cancer. The clinical 
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and cost-effectiveness of the intervention versus standard care now needs to be robustly evaluated via an adequately 
powered clinical trial.

Trial registration number ISRCTN15088551, registered 3 February 2020.

Keywords Breast cancer, Diet, Physical activity, Weight management

Key messages regarding feasibility

• This study aimed to address uncertainties relating 
to the design and conduct of a definitive, phase III, 
randomised controlled trial including the follow-
ing: (i) recruitment rate, (ii) delivery and adherence 
to the intervention and (iii) feasibility of collecting 
high-quality data on candidate health outcomes for a 
definitive trial.

• The study demonstrates the feasibility of implemen-
tation and provides preliminary evidence of efficacy, 
in terms of weight loss at 6  months and improved 
health-related quality of life.

• Our findings are limited to breast cancer patients 
from two recruitment sites in the North of England, 
and there are recognised cultural, economic and 
social differences between different regions. There 
is therefore a need for an adequately powered mul-
ticentre randomised controlled trial to test the effec-
tiveness of this co-designed intervention in a broader 
population of early-stage breast cancer patients.

Background
Primary treatment for early breast cancer involves sur-
gery and multi-modality anticancer therapies which are 
associated with increased weight gain due to altered 
metabolism, changes in food intake and decreased activ-
ity levels [1]. Two-thirds of breast cancer patients are 
overweight/obese at diagnosis [2, 3], and inverse asso-
ciations between body mass index (BMI) and survival 
outcomes have been reported. For example, a systematic 
literature review and meta-analysis by Chan et al. (2014) 
showed that a BMI above the normal range, measured 
12  months before or after a breast cancer diagnosis, 
adversely impacts breast cancer specific survival, and 
women with obesity have a 33% increased risk of breast 
cancer-related mortality [4]. Studies that have evalu-
ated associations between BMI and survival in different 
subtypes of breast cancer show that the most consistent 
evidence for the adverse impact of excess body weight is 
found for the commonest type of breast cancer, i.e. oes-
trogen receptor-positive, human epidermal growth fac-
tor receptor 2-negative (ER + ve HER2-ve) disease [5–7]. 
In the United Kingdom (UK), an analysis by the Oxford 
Early Breast Cancer Trialist Collaborative Group showed 

in the 60,000 women with ER + ve disease that higher 
BMI was associated with greater breast cancer mortality 
in pre-/perimenopausal women [8].

Interventions designed to support breast cancer 
patients in adopting healthy lifestyle behaviours (e.g. 
physical activity and healthy dietary choices) have much 
potential to attenuate the negative impact of raised BMI 
on breast cancer survival. Accordingly, an observational 
study of postmenopausal nurses in the United States of 
America (USA) with stages I–III breast cancer showed 
that the 10-year survival rate for women who engaged 
in nine metabolic equivalent of task (MET) hours/week 
of physical activity (3 MET hours = 1 h of brisk walking) 
was 92%, versus 86% in the < 3 MET hours/week group 
[9]. Additionally, a meta-analysis of 22 exercise studies 
(123,574 patients) showed a significantly lower breast 
cancer-related death (hazard ratio [HR]: 0.73, 95% con-
fidence interval [CI] 0.54–0.98, p < 0.05) for patients 
reporting a high lifetime physical activity level compared 
to those with low physical activity [10]. Regarding die-
tary behaviour change, two randomised controlled tri-
als in the USA evaluated a dietary reduction in fat after 
early breast cancer diagnosis (WINS [11] and WHEL 
[12]). The WINS study reported weight loss in the inter-
vention group and a HR for recurrence in favour of the 
intervention vs control 0.76 (95 CI 0.6–0.98 p = 0.034). In 
contrast, the WHEL study reported no weight loss and 
with no difference in recurrent breast cancer or mortality 
between the intervention and control groups.

These results suggest that weight loss could be key for 
improving survival outcomes after breast cancer, and life-
style interventions with both dietary and physical activ-
ity components are likely to have most impact. In this 
respect, studies show that interventions involving both 
dietary change and physical activity can elicit weight 
loss in the range of 5–10% and reduce serum levels of 
surrogate markers of breast cancer risk in breast cancer 
survivors and postmenopausal women with overweight 
[13–17]. The USA ENERGY trial evaluated such an inter-
vention after ER + ve breast cancer and showed that age 
was strongly associated with weight loss (younger women 
losing less weight) [18], and the USA LISA trial showed 
that the efficacy of a lifestyle intervention on weight 
loss diminishes over time after cessation of intervention 
[19]. These trials suggest that a one-size-fits-all strategy 
for weight management may be insufficient for eliciting 
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effective and long-lasting weight change in all women, 
and bespoke interventions addressing needs of specific 
populations of breast cancer survivors are required.

Through an initial qualitative, co-design phase of this 
project, we developed the North of England Women’s 
Diet and ActivitY After Breast Cancer (NEWDAY-ABC) 
lifestyle intervention for women with overweight after 
surgical treatment for early ER + ve, HER2-ve breast can-
cer [20, 21]. The primary aim of this study was to assess 
the feasibility and explore preliminary evidence of effi-
cacy, to inform a large-scale randomised controlled trial 
of the intervention compared to standard care.

Methods
Study design
This was a two-arm, parallel group, randomised con-
trolled feasibility study, to test the feasibility of the life-
style intervention in ER + ve, HER2-ve breast cancer who 
have completed treatment with curative intent. Relevant 
clinical data and patient-reported outcome measures 
(PROMs) were collected to assess for signals of efficacy. 
The co-design methods have been published elsewhere 
[21]. Originally, the study was intended as an internal 
pilot within a randomised controlled trial; however, due 
to the challenges and research delays associated with 
the COVID-19 pandemic, it primarily assessed feasibil-
ity aspects under constrained circumstances. The study 
was sponsored by Northumbria University and was car-
ried out in accordance with the Code of Ethics of the 
World Medical Association (Declaration of Helsinki) for 
experiments involving humans. Approval was granted 
by the North East NHS Research Ethics Committee (19-
NE-0358) on the 7th January 2020, with the change in 
design to an external pilot/feasibility study approved on 
11th December 2020. ISRCTN registration number is 
15,088,551.

Study population
Inclusion criteria are as follows:

• Within 3  years of completion of surgery/radiother-
apy/chemotherapy for stages I–III ER + ve HER2-ve 
disease

• Overweight/obese (BMI ≥ 25 or > 30  kg/m2) and/or 
waist circumference > 88 cm

• Willing/able to attend group-based weight manage-
ment workshops

Exclusion criteria are as follows:

• Metastatic/inoperable or active locoregional disease
• BMI < 25 kg/m.2

• Following alternative/complementary diets or taking 
high-dose antioxidant supplements for ≥ 3 months

• Severe physical/psychiatric impairments or severe 
comorbid diseases (e.g. arthritis/multiple sclerosis)

• Uncontrolled type 2 diabetes mellitus or cardiovas-
cular disease

• Severe osteoporosis
• No telephone contact
• Unable to consent
• Enrolled on another weight loss trial
• Expecting to have surgery during the study
• Unable to speak/read English

Participant recruitment
Site set-up was on schedule at three National Health 
Service (NHS) sites (Sheffield Teaching Hospitals NHS 
Trust, Gateshead Health NHS Trust and Northumbria 
Healthcare NHS Trust), but opening was delayed by 
9 months due to non-COVID-19-related research being 
de-prioritised in the NHS. Due to this delay and fund-
ing being time restricted, recruitment time was limited 
to three calendar months (1 February 2021 to 30 April 
2021), with intervention delivery and 6-month follow-
up assessments needing to be completed by October 
2021. Although the limited time window for recruitment 
impeded the opportunity to approach eligible patients 
about the study, it is possible that the COVID-19 pan-
demic also led to increased availability and willingness 
to participate due to fewer competing activities. Patients 
were recruited from three NHS Trusts in the UK (Shef-
field Teaching Hospitals NHS Trust, Gateshead Health 
NHS Trust and Northumbria Healthcare NHS Trust). 
Recruitment was via postal invite from hospital data-
sets, direct approach in breast surgical/oncology clinics, 
and advertisement in GP surgeries. Participants were 
recruited and randomised as two distinct cohorts (Group 
1: n = 11; Group 2; n = 9) to facilitate the formation of 
small groups for the Support & Skills workshops which 
was key component of the intervention (Fig. 1).

Screening and consent
Interested patients were telephoned by the research team 
who screened for eligibility. Screening for BMI and waist 
circumference was based on self-reported measure-
ments. Remote postal informed consent or e-consent was 
obtained from participants for all aspects of the study, 
and participants were free to withdraw at any time.

Randomisation
The Hull Health Trials Unit (HHTU) developed a web-
based database and randomisation system using a secure, 
cloud-based platform for building and managing research 
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databases (REDCap Cloud, CA, USA). A HHTU statisti-
cian, independent from the study team, prepared the 
randomisation schedule. Participants were randomised 

(2:1) to intervention or standard care/control using ran-
dom permuted blocks. Randomisation was stratified 
to balance the potentially confounding variables of site, 

Fig. 1 Consort flow chart
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chemotherapy and type of endocrine treatment, though 
we acknowledge that given the number of strata result-
ing from the specified stratification variables, along with 
lower-than-anticipated recruitment, a randomisation by 
minimisation approach may have been a more appropri-
ate method. The nature of the intervention meant that the 
blinding of participants was not possible. The 6-month 
outcome assessor was blinded to group allocation.

Control group
The control group received standard care alone which 
normally comprises a 5–10-year course of adjuvant 
endocrine therapy in women with ER + ve tumours with 
face-to-face, virtual or self-reporting NHS secondary 
care follow-up. Control participants received the printed 
intervention materials at the end of study.

Intervention
Details of the intervention co-design stages have been 
published previously [20, 21]. The intervention was code-
signed as a 6-month programme of group-based sup-
port, followed by 6–12 months of maintenance support, 
with workshops delivered remotely via teleconference by 
trained lifestyle advisors (trained to Register of Exercise 
Professionals Level 4 in Exercise and Cancer) and dieti-
cians. However, the challenges imposed by the COVID-
19 pandemic meant that only the first 6  months of the 
group-based support programme could be piloted and 
assessed for feasibility (Fig.  2), and not all participants 
had reached the 6-month follow-up when the study was 
closed. Furthermore, the intervention had to be delivered 
entirely remotely with patients self-reporting weight, 
height, waist and hip circumference (under the guid-
ance of researchers K. P./S. W.). Intervention workshops 

were complemented by telephone/email support, and 
participants had access to support from their peers and 
a lifestyle advisor via a bespoke web platform. Workshops 
covered the following topics: portion sizes, confidence, 
mood, lifestyle, alcohol and drinks, eating and moving as 
a family [21].

Outcomes
As a feasibility study, the main aim was to address uncer-
tainty relating to the design and conduct of a definitive, 
phase III, randomised controlled trial, as follows:

• Recruitment rate (feasibility criterion: > 35% eligible 
patients recruited)

• Delivery and adherence to intervention (feasibility 
criterion: ≥ 60% attendance at workshops)

• Data quality and completeness for candidate primary 
and secondary outcomes for a definitive trial, includ-
ing NHS resource use data for cost-effectiveness 
analysis (feasibility criterion: > 90% data collection).

Clinical outcomes were included as a means of iden-
tifying early indicative evidence of efficacy in key candi-
date outcomes for a phase III trial, with data collected at 
baseline and 6-month post-randomisation. Potential co-
primary outcomes for a definitive randomised controlled 
trial were as follows:

• Change in body weight at 6 months
• Patient-reported health-related quality of life 

(HRQoL), assessed by the European Organisation for 
Research and Treatment of Cancer Quality of Life 
Questionnaire-Core 30 (EORTC QLQ-C30) [22] and 
EORTC Breast Module (BR-23) [23].

Fig. 2 Intervention overview
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Proposed secondary outcomes for a definitive trial 
were also collected and included the following:

• Anthropometric: Height, waist and hip girths, and 
BMI

• Physical activity: Modified Godin Leisure-Time Exer-
cise Questionnaire [24] and 7-day free-living physical 
activity using accelerometry

• PROMs: Fatigue assessed using the Functional 
Assessment of Chronic Illness Therapy (FACIT) 
Fatigue Scale [25], body image using an established 
10-item instrument [26, 27] and fear of cancer recur-
rence (FCR) assessed using FCR7 [28, 29]

• Diet: Eating behaviours using a bespoke question-
naire for diet and alcohol consumption using the 
Alcohol Use Disorders Identification Test-Consump-
tion (AUDIT-C) [30]

• NHS resource use patient diary and European Qual-
ity of Life 5 Dimensions 5-Level Version (EQ-5D-5L) 
[31]

Data collection
PROMs were completed as paper or online question-
naires, depending on patient preference, and acceler-
ometers were issued, with the intention of recording 
7-day free-living physical activity. The 6-month assess-
ments were conducted by a researcher blinded to group 
allocation. A member of the site clinical research team 
reviewed the medical records for adverse events (AEs), 
the reporting period for which ended at the patient’s final 
follow-up contact, and with only AEs related to the study 
being recorded. Data collection, processing and storage 
in REDCap Cloud were handled in a way that complies 
with the General Data Protection Regulations.

Sample size and statistical methods
As a feasibility trial, a formal sample size calculation was 
not required. We aimed to recruit 30 patients in accord-
ance with published recommendations [32], to assess the 
feasibility parameters of the study as follows: (i) delivery 
of the intervention as planned, including 2 ‘closed-group’ 
intervention cohorts of patients in each of the two cen-
tres, (ii) ability to recruit women at the rate necessary 
to complete a fully powered randomised controlled trial 
within 30  months, (iii) 60% adherence to workshops 
(intervention group only) and (iv) 80% retention of par-
ticipants on the trial. The flow of individual participants 
through each stage of the trial was reported, in accord-
ance with the Consolidated Standards of Reporting Trials 
(CONSORT) 2010 statement extension for pilot and fea-
sibility trials [33]. Descriptive statistics (mean, standard 

deviation [SD] and range for continuous variable; count 
and % for categorical variable) were used to summarise 
data at baseline and 6-month follow-up, together with 
the group differences at 6 months (95% CI), adjusting for 
baseline scores to ensure that natural baseline variation 
was accounted for. All analyses were conducted using 
SPSS version 27 (SPSS Inc., Chicago, IL, USA).

Results
The consort diagram for the flow of participants 
through the feasibility study is displayed in Fig.  1. Only 
the first cohort randomised (Group 1: n = 11) reached 
the 6-month follow-up timepoint before the study was 
closed, representing 55% of the randomised study popu-
lation. However, 3-month resource use data were col-
lected for both cohorts of participants (Group 1: n = 11 
and Group 2: n = 9).

Baseline characteristics
Participants had a mean (SD) age of 54.7 (8.8) years, 
were predominately white (95%), married (65%) and 
with children (80%). All participants were receiv-
ing hormone therapy and had undergone surgery as 
part of their breast cancer treatment, with 75% having 
received chemotherapy. The overall balance of baseline 
demographics indicated the success of randomisation 
between intervention and control groups (Table 1).

Feasibility outcomes
Recruitment rate
Information packs were sent to 108 potentially eligible 
patients, with 44 responses (40.7% response rate) being 
received, of which 32 patients (72.7%) expressed an 
interest in the study and were confirmed as being eligi-
ble. Of these, 21 women consented to the study repre-
senting a 66% recruitment rate of eligible patients. One 
patient withdrew prior to randomisation.

Intervention attendance and acceptability
All participants in the first cohort (Group 1: n = 7) com-
pleted the 6-month intervention and were offered nine 
Support & Skills workshops during this time period. 
The second cohort of participants (Group 2: n = 6) 
engaged in approximately 3 months of the intervention 
before study closure and were offered five Support & 
Skills workshops during this time-period (Fig.  3). The 
overall attendance rate was 79.6% (74/93 sessions), with 
10 out of the 13 participants randomised to the inter-
vention group (Group 1: n = 6; Group 2: n = 4) com-
pleting at least 75% of Support & Skills workshops. 
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Table 1 Baseline characteristics

Characteristics Intervention group
n = 13

Control group
n = 7

Overall
n = 20

Age (year), mean (SD) [range] 55.9 (10.0)
[36–69]

52.3 (6.0)
[40–59]

54.7 (8.8)
[36–69]

Ethnicity, n (%)
 White British 13 (100) 6 (85.) 19 (95)

 Black or Black British 0 (0) 1 (14.3) 1 (5)

Education, n (%)
 Secondary school 2 (15.4) 1 (14.) 3 (15)

 Higher education/technical/vocational qualification 7 (53.8) 5 (71.5) 12 (6)

 University degree/postgraduate degree 4 (30.8) 1 (14.3) 5 (25)

Marital status, n (%)
 De facto 1 (7.7) 1 (14.3) 2 (10)

 Divorced/separated 0 (0) 1 (14.3) 1 (5)

 Married 11 (84.6) 2 (28.6) 13 (65)

 Single 1 (7.7) 3 (42.9) 4 (20)

Child, n (%)
 Yes 10 (76.9) 6 (85.7) 16 (80)

 No 3 (23.1) 1 (14.3) 4 (20)

Body weight (kg), mean (SD) [range] 80.8 (9.4)
[69.0–101.0]

82.0 (3.8)
[78.9–88.5]

81.2 (7.9)
[69.0–101.0]

Height (m), mean (SD) [range] 1.65 (0.05)
[1.57–1.73]

1.62 (0.06)
[1.52–1.69]

1.64 (0.05)
[1.52–1.73]

BMI (kg/m2), mean (SD) [range] 29.7 (3.4)
[25.5–37.6]

31.6 (3.0)
[27.7–34.6]

30.3 (3.3)
[25.5–37.6]

Waist circumference (cm), mean (SD) [Range] 92.4 (10.1)
[71.3–111.0]

95.5 (4.2)
[91.0–102.5]

93.4 (8.5)
[71.3–111.0]

Hip circumference (cm), mean (SD) [range] 107.7 (8.4)
[92.5–125.0]

108.6 (6.7)
[99.0–118.0]

108.0 (7.7)
[92.5–125.0]

Fig. 3 Participant attendance at Support & Skills workshops expressed as a percentage of scheduled sessions attended. Note that Group 1 had nine 
scheduled sessions and Group 2 had five scheduled sessions
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Individual attendance ranged from 56%–100% in group 
1 to 20%–100% in Group 2.

Data quality
Data completeness for the candidate primary out-
comes (body weight and EORTC QLQ-30 and BR23), 
secondary anthropometric outcomes (BMI, waist 
circumference and hip circumference) and PROMs 
(AUDIT-C, Body Image Scale, FCR7, FACIT-Fatigue 
and EQ-5D-5L) was 100% for baseline and follow-up 
in the first cohort of participants (Group 1: n = 11), 
and the self-reported Modified Godin Leisure-Time 
Exercise Questionnaire was fully completed by 10 out 
of 11 participants (91%). NHS resource use data were 
collected from 18 out of 20 participants (90% Groups 1 
& 2) at 3 months and 11 out of 11 (100%) at 6 months 
(Group 1 only).

Safety
There were no AEs during the study.

Body weight and anthropometric outcomes
All seven intervention participants reaching the 6-month 
follow-up experienced a reduction in body weight, 
resulting in a group mean reduction (Table  2). Three 
of the four participants in the control group also had a 
small reduction in body weight, resulting in a smaller 
group reduction of 1.3% (83.4 to 82.3  kg). The adjusted 
mean difference in body weight between the two groups 
was − 2.5  kg (95% CI: − 5.9, 0.8) in favour of the inter-
vention group. A similar pattern favouring the interven-
tion was seen for the secondary outcomes of BMI (mean 
difference: − 2.1  kg/m2; 95% CI: − 4.1, − 0.1), waist cir-
cumference (− 0.7 cm; 95% CI: − 4.6, 3.3) and hip circum-
ference (− 5.0 cm, 95% CI: − 7,4, − 2.6).

Patient‑reported outcome measures (PROMs)
For the co-candidate co-primary outcome of EORTC-
QLQ30/EORTC BR-23, the intervention group showed 
a numerically greater improvement in EORTC BR-23 
breast module functional scores compared to the control 
group (supplementary table). Symptom scales showed 
that systemic therapy side effects increased from base-
line to the 6-month follow-up in both groups; however, 
breast and arm symptoms were improved in the inter-
vention group only. The fear of cancer recurrence score 
declined to a greater extent in the intervention vs control 
group (− 3.0 vs − 0.3, respectively), and the FACIT fatigue 
scale showed a numerical improvement in fatigue symp-
toms amongst intervention participants at the 6-month 
follow-up. An important caveat is that the control group 
consistently scored worse on several PROMs at baseline 
(supplementary table) while also having a higher baseline 
BMI (Table 2).

The self-reported Modified Godin Leisure-Time Exer-
cise Questionnaire showed a pattern for either increased 
number of sessions or intensity of physical intensity in six 
of the seven participants (86%) in the intervention group 
compared with two of the four participants (50%) in the 
control group. Due to challenges with the timely collec-
tion of accelerometers during the COVID-19 period and 
some technical issues, accelerometer data were not ana-
lysed. There were positive signals of changes in diet and 
eating behaviours at the 6-month follow-up. Compared to 
baseline, the number of snacks per week was reduced in 
five of the seven participants in the intervention group. In 
contrast, only one of the four participants in the control 
group reported reduced snack consumption. Fruit por-
tions per day increased in three of the seven participants 
in the intervention group compared with one of the four 
participants in the control group. Vegetable portions per 
day (71% versus 0%) and sugary drink consumption (57% 
versus 50%) were also greater in the intervention groups 

Table 2 Baseline and 6-month body weight and anthropometric data for intervention and control group participants

Intervention group 
Mean (SD) [range]
n = 7

Control group 
Mean (SD) [range]
n = 4

Mean difference (95% CI) at 6 
months adjusting for baseline 
score

Baseline 6 months Baseline 6 months

Body weight (kg) 79.5 (5.4)
[71.0–84.8]

76.2 (5.1)
[68.0–82.1]

83.4 (4.0)
[78.9–88.5]

82.3 (4.4)
[76.2–86.6]

 − 2.5 (− 5.9, 0.8)

BMI (kg/m2) 28.4 (1.6)
[25.5–30.4]

27.3 (1.5)
[24.4–28.8]

33.4 (1.2)
[32.1–34.6]

33.0 (0.6)
[32.3–33.8]

 − 2.1 (− 4.1, − 0.1)

Waist circumference (cm) 90.4 (5.3)
[85.0–98.0]

88.9 (5.9)
[82.6–97.0]

97.1 (5.0)
[92.7–102.5]

97.2 (7.2)
[89.2–106.0]

 − 0.7 (− 4.6, 3.3)

Hip circumference (cm) 107.7 (4.9)
[101.0–116.0]

104.4 (4.7)
[99.1–112.0]

111.5 (6.6)
[103.0–118.0]

112.6 (5.0)
[107.0–117.9]

 − 5.0 (− 7,4, − 2.6)
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versus controls, respectively, at the 6-month follow-up, 
and alcohol consumption increased in both groups.

Discussion
The results of this feasibility study suggest that it is feasi-
ble to recruit breast cancer patients and deliver this co-
designed intervention in a UK setting, and that it has the 
potential to provide effective weight management sup-
port for women recovering from primary ER + ve breast 
cancer treatment. Patient recruitment to the feasibility 
study and delivery of the intervention was challenged by 
the COVID-19 pandemic. Because of this, recruitment 
had to be completed within three calendar months. Fur-
thermore, this was a time of significant fear and anxiety 
amongst cancer patients who were being told to shield, 
thereby impacting their willingness to engage with clini-
cal trials. However, the response rate to our invitation let-
ters, and the resulting conversion to consent rate of 66% 
of participants showing an interest in the study, strongly 
suggests that recruitment would be feasible in a larger 
trial. Furthermore, attendance at the remotely deliv-
ered workshops for women randomised to intervention 
was ~ 80%, and candidate primary outcomes for a fully 
powered trial had a 100% completion rate in participants 
that were followed-up for 6 months.

Preliminary indications of intervention efficacy are evi-
dent in our weight loss data. Participants randomised to 
the intervention showed a superior weight loss, accom-
panied by improvements in dietary behaviours, self-
reported physical activity and PROMs. Despite the 
challenges of the COVID-19 pandemic, 4.2% weight loss 
was observed for the intervention group at the 6-month 
follow-up, which is only marginally less than that pre-
viously reported for ER + ve breast cancer patients in 
prominent North American trials. For example, the 
ENERGY trial [18] reported weight loss of 5.9% at 
6  months in the intervention group, and the LISA trial 
[19] reported 5.3% weight loss at 6  months. Our inter-
vention was adapted for remote delivery via Zoom, and 
this may have attenuated the amount of weight loss 
achieved due to lack of the face-to-face support options 
for patients. In this respect, the LEAN study [34] com-
pared in-person counselling with telephone counselling 
in breast cancer survivors with overweight and reported 
more weight loss in the in-person group (6.4% and 5.4%, 
respectively). Most recently, in the largest randomise 
controlled trial to date, the ongoing BWEL study (USA 
and Canada) has recruited women with a BMI > 27 to a 
2-year telephone intervention versus control and has 
reported interim weight loss of 4.8% (± 7.9) at 12 months 
in the intervention group versus 0.8% (± 6.4) of weight 
gain in the controls [35]. A key difference between 
these North American trials and the NEWDAY-ABC 

intervention is the high level of patient involvement in 
design of the latter. Using co-design methods to address 
common barriers to weight management behaviours and 
help to facilitate positive health behaviour change in this 
context, we aim to demonstrate the impact of NEWDAY-
ABC on longer-term weight loss and weight loss mainte-
nance in early breast cancer patients with overweight via 
an appropriately powered clinical trial.

Living with excess body weight has negative conse-
quences for patients’ HRQoL, including low self-esteem, 
body image concerns and fear of recurrence [36–38]. 
PROMs data for the intervention group reassuringly 
showed an improvement in multiple HRQoL scores 
including body image, breast and arm symptoms, fear 
of cancer recurrence and sexual functioning. Whilst the 
feasibility study was not powered to detect significant 
changes in these outcomes, the signals of efficacy are 
reassuring for inclusion of these as important second-
ary endpoints in a future randomised controlled trial. 
However, the control group consistently scored worse at 
baseline on several PROMs, and this may have had some 
bearing on the results. This important caveat highlights 
the need for caution when interpreting signals of efficacy 
for the PROMs data reported herein.

From a dietary perspective, our study showed an 
increase in daily fruit and vegetable consumption and 
fewer weekly snacks in the intervention group. Simi-
lar alterations in dietary behaviours have been reported 
in other breast cancer lifestyle intervention studies; for 
example, the LEAN study reported a greater increase in 
fruit and vegetable consumption and a decrease in fat 
intake in the intervention group versus controls [39]. If 
maintained, the benefits of such dietary change could not 
only impact future cancer recurrence risk but could also 
reduce the risk of future noncommunicable comorbidi-
ties associated with poor health behaviours. However, 
there was evidence of an increased consumption of alco-
hol and sugary drinks in both groups, suggesting these 
dietary behaviours need to be more strongly targeted 
in a fully-powered trial. Aside from the positive dietary 
changes, our results indicated an increase in all intensi-
ties of physical activity in the intervention group, despite 
shielding advise given to cancer patients during the 
COVID-19 pandemic and closure of community exer-
cise facilities. A physically active lifestyle after primary 
ER + ve breast cancer treatment improves quality of life 
and physical functioning [38,  40] and has an important 
role in long-term weight loss maintenance [41, 42].

Definitive intervention trials are needed to corrobo-
rate observational evidence and confirm the impact 
of weight loss on clinical endpoints. Three large-scale 
randomised controlled trials in Europe and the USA 
are currently evaluating this. The German SUCCESS-C 
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study [43] has recruited 2292 women with overweight 
who have been diagnosed with T1–4, N0–3 and HER2-
ve disease and randomised them to a 2-year telephone 
intervention vs control, with the primary outcome 
being disease-free survival. The Italian DIANA-5 study 
[44] has randomised 1208 women with early stage, pre-
dominantly ER + ve breast cancer, at high risk of recur-
rence to a lifestyle intervention and aims to evaluate the 
impact of the intervention on local/distant recurrence. 
Finally, the large-scale BWEL study [45] in the USA is 
a phase III trial evaluating a 2-year telephone lifestyle 
intervention vs control in HER2- stage II/III breast 
cancer patients with overweight. The trial is aiming to 
recruit 3136 patients and will evaluate invasive disease-
free survival. These trials have much potential to define 
the link between weight loss and breast cancer-spe-
cific survival and provide definitive data on how much 
weight loss is associated with invasive disease-free 
survival. Furthermore, the Dutch OPTIMUM study 
[46] is evaluating optimal timing to promote a life-
style intervention after breast cancer to gain long-term 
adherence and will also asses the optimal method for 
cancer health care professionals to promote these life-
style interventions to reduce body weight, which will 
assist in timing of recruitment to future lifestyle inter-
vention studies. UK-based interventions with proven 
preliminary evidence of efficacy (e.g. NEWDAY-ABC) 
will benefit from data generated by these interna-
tional trials by enabling extrapolation of weight loss to 
long-term breast cancer outcomes. This will then pro-
vide a stronger rationale for a standardised pan-NHS 
approach to weight management support after a breast 
cancer diagnosis.

Study limitations
Although the intervention elicited initial evidence of 
weight loss at 6 months, we do not have longer-term fol-
low-up data beyond this time-point to know if the women 
would maintain weight loss or continue to lose weight 
during the maintenance support phase of the interven-
tion. In the LISA trial [19], the 5% weight loss seen in the 
intervention arm at 6 and 12 months decreased to 3.3% 
at 24 months and disappeared by 84 months suggesting 
it is critical to maintain longer-term follow-up and sup-
port for these women, which is what the larger-scale 
NEWDAY-ABC trial would intend to do. COVID-19 pre-
vented the collection of serum samples (for biomarker 
analysis) and meant that patients self-reported weight 
and other anthropometric measures under the guidance 
of researcher. This may have increased measurement 
error, compromising the validity of the weight loss data 
in this non-blinded, randomised intervention trial. The 

COVID-19 pandemic also meant that patients were una-
ble to choose their preferred delivery style (virtual vs face 
to face). Finally, the intervention was piloted in a north 
of England breast cancer population, and there are recog-
nised cultural, economic and social differences between 
the north and south of England which could result in the 
results not being applicable to a south of England breast 
cancer population.

Conclusion
We have successfully piloted a co-designed lifestyle 
intervention leading to weight loss in ER + ve HER2-
ve patients with overweight in the north of England, 
but there remains a need for a large, multicentre ran-
domised controlled trial to evaluate if this co-designed 
intervention can significantly reduce weight in a 
broader geographical population. The candidate co-
primary outcomes (body weight and HRQoL) and pro-
posed secondary outcomes (including PROMs) were 
acceptable to participants and yielded promising pre-
liminary evidence of the health benefits to be gained 
from the intervention. We were also able to collect a 
high level of NHS resource data from participants. This 
provides a rationale for the use of these primary and 
secondary outcomes in a future fully powered trial, as 
a means of evaluating the clinical and cost-effectiveness 
of NEWDAY-ABC and its suitability for national com-
missioning, in line with interventions that are already 
in place for patients with T2DM and coronary heart 
disease.
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