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A B S T R A C T   

Introduction: Treatment of early breast cancer in older women is usually not guideline concordant owing to lack 
of routine evaluation of their potential frailty. We assessed the feasibility and impact of a self-administered 
geriatric assessment on the decision-making process in women aged 65 and above treated in a UK District 
General Hospital. 
Methods: One hundred and one patients, aged 65 and above, with early stage, non-metastatic breast cancer were 
prospectively recruited between Dec-2018 and March-2021. Patients with metastatic breast cancer, a previous 
history of cancer and dementia were excluded. All patients had a geriatric assessment with a self-administered 
questionnaire (mycarg.org). All cases were discussed in the multidisciplinary meeting (MDT) and a pre geri-
atric assessment recommendations was made, based on the tumour grade, size, node status and receptor status. 
The findings of the assessment were later discussed in a second meeting and a further recommendation was made 
based on the geriatric assessment. Any change in the proposed treatment was recorded. Potential factors (age, 
Body Mass Index, co-morbidities, medications, instrumental activities of daily living, and basic activities of daily 
living, social support and psychological status) associated with a change in the treatment recommendation were 
compared using Pearson’s Chi square tests for categorized data, and Mann Whitney U test for continuous data. A 
multivariate logistic regression was performed to test the association between geriatric assessment domains and 
change in treatment decision. The multivariate model was built using variables which were associated in the 
bivariate analysis with a p-value< 0.20. 
Results: Patients aged less than 70 years were more likely to be diagnosed through screening programme as 
compared to older women (64.4% vs. 35.6%, p = 0.001). 
Self-administered geriatric assessment identified patients who were requiring assistance in their daily routine 
activities, and hence, were assessed to have higher morbidity status. A third of patients required assistance in 
their routine activities, with 18/101 patients requiring significant help during self-care. 90% patients were in-
dependent for Activity of Daily Living (ADL) at baseline and 34.76% for Instrumental Activity of Daily Living 
(IADL). 
Among the 101 patients evaluated, proposed change in the initial cancer treatment plan was made in 21.8% of 
patients after the second MDT. Omission of chemotherapy was recommended in 4 patients, omission of radio-
therapy in 15 patients and omission of both chemo and radiotherapy in 2 patients. One patient was advised to 
omit Zolidronic acid, as she was noted to have renal impairment. No patient in this cohort had suggestion for 
omission of surgery or endocrine therapy. In the bivariate analysis, need for assistance for activities of daily 
living (ADLs), low physical performance (KPS), polypharmacy (3 or more medications), lack of social support as 
assessed using the Social Support: Medical Outcomes Study (MOS) Social Support Survey and high BMI (30 or 
more) all showed significance but on multivariate analysis only polypharmacy was significantly associated with 
change in the initial cancer treatment plan. 
Conclusions: The results of this study of breast cancer patients aged 65 and above suggest that a self-administered 
geriatric assessment may influence treatment recommendations in a subset of patients. Recommendations that 
were influenced by the geriatric assessment mainly included those related to the significant morbidity that may 
have impacted the use of chemotherapy and/or radiotherapy.  
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Breast cancer is the most common cancer affecting women world 
over, with 2.26 million patients diagnosed in 2019 [1]. Its incidence 
increases with age with 50% of cases diagnosed in women aged 65 and 
above and almost a third in the over 70s [2,3]. It is the second leading 
cause of cancer related deaths among females, accounting for 15% of 
deaths worldwide [1]. Almost half (46%) of these deaths occur in pa-
tients aged 70 years or more [4]. Many factors have been postulated as 
the cause of increased mortality in older women, such as, 
under-treatment, lack of evidence-based clinical guidelines, and 
competing causes of death. Oncologists face the challenge of how to 
determine the best treatment for their older patients. This is com-
pounded by the lack of representation of the older women in clinical 
trials [5,6]. Most of the treatment recommendations are extrapolated 
from guidelines which are based on the studies where younger women 
were predominantly recruited. These guidelines fail to consider the 
significant variability in older patients, especially with regards to 
co-morbidities, performance status, frailty, and physiological age [7]. 
Without the aid of clinical evidence to guide clinicians, it is extremely 
difficult to define a patient’s ability to tolerate or to benefit from 
oncologic treatment. 

In most oncology centres, patient’s functional status is assessed by 
using either the Eastern Cooperative Oncology Group (ECOG/WHO) 
performance status (PS) or Karnofsky Performance Status (KPS) scales 
[8]. In the recent years, studies have demonstrated the use of geriatric 
assessment in objectively appraising the health status of older people [9, 
10]. These studies suggest that interventions addressing the deficits thus 
identified could improve the treatment tolerance and quality of life. 
Geriatric assessment (GA) provides a global assessment of the older 
patient in an objective manner, by assessing their physical (mobility, 
comorbidity, and nutrition), physiological (mood and memory) func-
tional and social status [11]. Several frailty assessment tools are avail-
able, differing in terms of number of domains included, complexity of 
administration, need for trained clinician and the time taken to complete 
individual assessment [12]. For this reason, the frailty screening tools 
were developed. They are more feasible in the busy clinical practice and 
could identify patients who could require more comprehensive assess-
ments and associated interventions. Several studies and meta-analyses 
have found their utility in predicting adverse outcomes, such as, 
chemotherapy toxicity, functional decline, and 1-yr survival [10,13]. 
However, most of these studies included patients with many different 
cancers, both early and metastatic [10]. Only a few studies focused on 
breast cancer alone [14]. These studies also differed in terms of the in-
dividual assessment tool used. This heterogeneity among studies ham-
pers the comparisons of results across studies as well as the ability to 
extrapolate these results in a different setting [15,16]. 

The aim of this study was to evaluate whether the use of the self- 
administered Geriatric Assessment (GA) in older breast cancer patients 
resulted in a change in their treatment recommendations. A self- 
administered tool developed by the Cancer and Aging Research Group 
(CARG) was used in this study because of its suitability with the time 
constraints and logistics of our busy clinical practice [17]. 

1. Methodology 

1.1. Study design 

This was a feasibility study. It was performed in a District General 
Hospital (Prince Philip Hospital, Llanelli) in UK. The recruitment 
occurred between Dec 2018 and March 2021. The recruitment was 
slower than expected mainly because of increased number of patients 
who had history of previous cancer and because of disruption of the 
COVID-19 epidemic, hence study was extended from 1 year to 2 years 
period. 

1.2. Selection criteria 

1.2.1. Inclusion criteria 
Eligible patients were women aged 65 years or older with a newly 

diagnosed non-metastatic breast cancer, who were willing to provide 
written informed consent to take part in the study. 

1.2.2. Exclusion criteria 
Patients were excluded if they had a) prior history of primary breast 

cancer, b) simultaneously diagnosed or being treated for a second pri-
mary tumour at another site, c) metastatic breast cancer on presentation 
or e) dementia resulting in inability to provide consent for the study. 

1.2.3. Sample size 
In the literature, the frailty identified by geriatric assessment has 

been found to result in a change in multi-disciplinary team recommen-
dations in 16–42% of patients [18]. Most of these studies were explor-
atory and included many different tumours, including early and 
metastatic breast cancer. They also differed in terms of primary and 
secondary outcomes. Only a few studies were specifically performed in 
patients with early breast cancer [19–21]. Hence, as per methodology 
for a feasibility study, sample size was not formally calculated [22]. A 
decision was made to collect data on a minimum of 100 patients as an 
achievable target to reach within the timeframe available for conducting 
the study. 

1.2.4. Data collection procedures 
Study patients were identified in the multi-disciplinary meeting 

(MDT) after completing triple assessment and with a positive core bi-
opsy result. The MDT team included surgeons, radiologist, medical and 
radiation oncologists, and breast specialist nurses. The patient’s histol-
ogy was discussed in the MDT meeting and an initial recommendation 
was made based on the tumour biology and stage of the disease as per 
National Institute of Clinical Excellence (NICE) guidelines. After the 
results were conveyed to the patients, they were invited to take part in 
the study. After signing informed consent, each eligible patient was 
asked to complete a self-administered Geriatric Assessment. The data 
collected included;  

• Functional status, assessed by Instrumental Activities of Daily Living 
(IADL), Activities of Daily Living (ADL) [18,23], Karnofsky Perfor-
mance Rating scale (KPS) [8,18], and number of falls in last 6 months 
[18].  

• Physical health assessed by presence of comorbidity, using the Older 
Americans Resources and Services Physical Health Scale (a self- 
reporting comorbidity scale containing a list of comorbid condi-
tions and an assessment of their impact on daily activities, rated on a 
3-point scale of “not at all” to “a great deal”), number of current 
medications including over the counter medications (poly pharmacy 
defined as 3 or more medications, body mass index (BMI) (a BMI of 
30 or more was considered abnormal) and percent unintentional 
weight loss in the last 6 months [18,23,24].  

• Cognition assessed by the Blessed Orientation-Memory- 
Concentration (BOMC) test [25].  

• Psychologic status assessed by the Mental Health Inventory (MHI)-17 
and a diagnosis of depression [18,26].  

• Social functioning assessed by Social Activity Limitations subscale 
from the Medical Outcomes Study Social Activity Limitations Mea-
sure (MOS) and Social Support: Medical Outcomes Study (MOS) 
Social Support Survey (MOSS-SS) [28] (Appendix 1). 

The second component of the assessment was completed by the 
health care provider (other than the doctor who assessed the patient 
initially). This included, 1) Blessed Orientation Memory Concentration 
(BOMC) test, 2) timed up and go (TUG) [29], and 3) Karnofsky perfor-
mance status (KPS) [8,18]. The data collected from the Geriatric 
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assessment was entered into www.mycarg.org and scoring and recom-
mendations thus generated were printed. These findings were discussed 
in the second MDT meeting and a revised recommendation was made. 
Data regarding the patient’s demographics, histology and pre-GA 
treatment recommendations and post GA treatment recommendations 
were also collected on a pre-designed proforma. Also data were recorded 
regarding the actual treatment received by the patient and any de-
viations from the recommended treatment and its reasons. 

The initial MDT decision was accepted as the treatment recommen-
dation for an individual patient. Any change to recommendations and 
the final treatment received by the patient was also recorded. 

1.2.5. Outcome measures 
The primary outcome was the change in treatment recommendation 

after the Geriatric Assessment as compared to the treatment recom-
mendations previously formulated by the MDT. Change in cancer 
treatment plan was defined as 1) treatment intensification (addition of 
one or more modalities), 2) treatment omission (removal of at least one 
modality). 

1.2.6. Statistical analysis 
For the demographic variables, patient age was classified as 65 to 69, 

70 to 74, 75–79, >80 years old. Disease stage was classified as 0, I, II and 
III using the TNM classification. Surgical procedure was coded as mas-
tectomy, breast-conserving surgery (BCS) followed by radiation therapy, 
or BCS alone. Receipt of chemotherapy, targeted therapy, Zoledronic 
acid and adjuvant endocrine therapy was classified as yes or no. 

Categorical data were presented using counts and percentages, 
whilst continuous data were presented using the mean, standard devi-
ation (SD), median, minimum, maximum, and number of patients. 
Normally distributed data were summarised using means and standard 
deviations, whereas non-normally distributed data were summarised 
using medians and ranges. Normality was assessed using the Shapiro- 
Wilk test. 

Data were analysed using IBM SPSS Statistics version 27 (SPSS Inc., 
Chicago, IL, USA). The proportion of patients with a change to their 
treatment recommendation was calculated along with the correspond-
ing 95% confidence interval. To compare the patients with modified 
treatment recommendations after 2nd MDT, versus those without 
modifications in treatment recommendations, Pearson’s Chi square tests 
were applied for categorized data. As continuous data were not normally 
distributed, differences between groups were assessed using Mann 
Whitney U test. A binomial logistic regression using modified treatment 
recommendation by GA as a binary response variable and tumour 
characteristics and geriatric assessment domains as binary variables was 
carried out. For continuous variables, goodness of fit was determined by 
the Hosmer-Lemeshow and Pearson methods, and the odds ratios 
together with their 95% confidence intervals were calculated. A multi-
variate logistic regression was performed to test the association between 
geriatric assessment domains and change in treatment decision. The 
multivariate model was built using variables which were associated in 
the bivariate analysis with a p-value< 0.20. In the final model only 3 
variables were tested because of the small sample size. Collinear vari-
ables were not entered in the final model and interactions were tested 
according to clinical judgment. 

1.2.7. Ethical considerations 
The protocol for this study was reviewed and approved by the Wales 

Research Ethics Committee (Wales REC 7 Ref No. 18/WA/0378). This 
study was conducted in compliance with all the regulations governing 
the protection and privacy of human subjects, the Helsinki declaration, 
after taking informed consent from the participants. 

2. Results 

2.1. Patient characteristics 

Patients and disease characteristics of the baseline study population 
(N = 101) are listed in Table 1. The majority of patients were ≥70 years 
old with a median age of 73 years (range 65–89years). Patients aged less 
than 70 years were more likely to be diagnosed through screening 
programme as compared to older women (64.4% vs. 35.6%, p = 0.001), 
and this corresponds to the current age cut-off for screening in UK. 
Eleven (10.9%) patients had in-situ disease, and 37 (36.7%) patient 
were diagnosed with stage 1 disease. Most of the patients underwent 
surgery, either a mastectomy or BCS followed by radiation therapy (n =
97, 96%). Primary endocrine therapy was used in only 4 (4%) patients 
who were considered unfit for any surgical intervention. 

2.2. Geriatric assessment (Table 2) 

A third of patients required assistance in their routine activities with 
18 patients requiring significant help during self-care. Thirty-four pa-
tients (33.7%) were independent for ADLs at baseline and 76 patients 
(75.2%) for IADLs. The mean TUG score was 15.28 s with 85 patients 
(84.2%) demonstrating impaired mobility (defined by TUG score of 
more than 10sec) [23]. Nine patients (8.9%) had experienced one or 
more falls in the previous six months. The median BOMC score was 2 
(range 0–14; normal <11). The mean number of medications taken per 
patient was 4.71 (0–17), with 54 patients (53.5%) taking 3 or more 

Table 1 
Patient and tumour characteristics.   

Number (%) 

Age (n = 101) 
65–69 years 33 (32.7%) 
70–74 years 29 (28.7%) 
75–79 years 24 (23.8%) 
80+ years 15 (14.8%) 

Diagnosis (n = 101) 
Symptomatic 65 (64.4%) 
Screening 36 (35.6%) 

Histology (n = 101) 
In-situ 11 (18.2%) 
Ductal 69 (.7%) 
Lobular 10 (3.0%) 
Others 11 (9.1%) 

Grade (Invasive disease, n = 90) 
Grade 1 19 (21.1%) 
Grade 2 47 (52.2%) 
Grade 3 23 (25.6%) 
Missing 1 (1.1%) 

Stage at diagnosis (n = 101) 
Stage 0 11 (10.9%) 
Stage 1 38 (37.6%) 
Stage 2 44 (43.6%) 
Stage 3 8 (7.8%) 

Tumour size (Invasive disease, n = 90) 
T1 44 (48.9%) 
T2 42 (46.7%) 
T3 3 (3.3%) 
T4 1 (1.1%) 

Nodal status (Invasive disease, n = 90) 
Positive 20 (22.2%) 
Negative 70 (77.8%) 
Lympho-vascular invasion present (Invasive disease, n = 90) 14 (15.6%) 

Tumour biology (Invasive disease, n = 90) 
Oestrogen receptor (ER) positive 71 (78.9%) 
Her-2 positive 3 (3.3%) 
ER/Her2 positive 5 (5.6%) 
Triple negative 11 (12.2%)  
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medications (polypharmacy). Twelve (11.9%) women had no comor-
bidities. The most common medical condition was arthritis (n = 52, 
51.5%), followed by hypertension (n = 51, 50.5%) and obesity (n = 39, 
38.6%). Median performance score was 90 with 80 patients (79.2%) 
having self-reported good health. There was no difference in the 
self-reported and physician reported performance status (21/101 
(20.8%) patients had impairment identified by each method). Ninety-six 
patients (95%) exhibited high levels of good general mental health. 
Depression was reported by twenty-one patients (20.8%). 

2.3. Change in MDT recommendation 

Among the 101 patients evaluated, a proposed change of the initial 
cancer treatment plan was made in 21.8% (22/101) after the second 
MDT. There were no proposals to increase the intensity of the initial 
cancer treatment plan. A decision to omit chemotherapy was made in 4 
patients, and to omit radiotherapy in 15 patients and to omit both chemo 
and radiotherapy in 2 patients. In one patient a recommendation to omit 
Zoledronic acid was made as she was noted to have renal impairment. 
No patients in this cohort were advised to avoid surgery or endocrine 
therapy following GA assessment. 

In the bivariate analysis (Table 3), need for assistance for ADLs, low 
physical performance (KPS), polypharmacy (3 or more medications), 
lack of social support (Social Support: Medical Outcomes Study (MOS) 
Social Support Survey) and high BMI (30 or more) showed significance 
but, on multivariate analysis only polypharmacy was significantly 
associated with change in the initial cancer treatment plan. 

In the final discussion with the oncologist, the suggested alterations 
in management were accepted in all 22 patients. Three further patients 

refused radiotherapy and 8 patients declined chemotherapy (two of 
these patients were among the 22 patients who had proposed change of 
treatment based on GA assessment). 

3. Discussion 

In this study, nearly half of the patients diagnosed had stage 0 or I, 
and 77% had node negative disease. These findings are similar to those 
reported from other breast cancer series suggesting increased prevalence 
of low-risk disease in older women [30,31]. Only 27% of the patients 
had high risk disease, defined as node positive ER-positive breast cancer, 
or Her2-positive or triple negative breast cancer. 

There is lack of consensus with regards to the optimal frailty 
screening tool which is most useful in clinical practice for selecting 
patients for GA [32–34]. The selection of this tool in our study was based 
on two considerations; firstly, it was developed and validated in cancer 
patients. Secondly, it was a self-administered tool, meaning minimal 
added resources or medical time were required. Our results show the 
suitability of such a tool in our breast service and that it helps optimize 
healthcare with minimal additional resources, particularly, as it is not 
possible to include geriatricians routinely in our MDT. Other studies 
have also demonstrated the feasibility of self-reported screening tools; a 
US study showed completion rates of 98% and mean completion time of 
15 min [17]. Kalsi et al. also demonstrated feasibility of completing 
geriatric assessment with a mean completion time of 11.7 min, (86.3% 
patients did not need any assistance in completing the assessment) [35]. 
Recruitment for our study was slow as only 37% of patients aged 65 and 
above treated in the study period were recruited. History of previous 
cancer, dementia and refusal were the main reasons for patients 
declining entry into the study, complicated further by the COVID-19 
pandemic. Patients were permitted to fill in the forms at home and re-
turn them either at their next visit or by post. This allowed remote 
assessment, especially where transport and social issues might limit the 
patient’s access to clinics. 

Analysis of the age-related problems of the 101 patients undergoing 
assessment, shows that in our cohort, a significant proportion of patients 
had impaired functional status. Impairment in Activities of Daily Living 
(ADL) defined by Medical Outcomes Study (MOS) Physical Health Scale 
was identified in 67 (66.3%) patients. We also found a high rate of 
psychological distress (low MHI17 scores). The prevailing situation with 
social isolation imposed by the COVID pandemic was the main reason 
stated for this. 

In this study, the initial treatment plan was changed following the 
GA in 22 patients (22%). In all cases except one, the amended proposal 
was to omit chemotherapy and/or radiotherapy. Similar results have 
been reported by other authors. Okonji et al. observed low chemo-
therapy (51% vs. 20%, p < 0.0001) rates in unfit older patients [20]. 
Although, the study by Barthelemy et al. failed to show any impact of GA 
on treatment decisions for chemotherapy in patients with breast cancer, 
the authors did recognise that only 2/3 of ‘fit’ patients received systemic 
adjuvant chemotherapy in their series [14]. In our study, the recom-
mendations for chemotherapy were also low (23/101 patients). How-
ever, this was related to the prevalence of low-risk tumours (almost 37% 
of the cases had in-situ or small, low grade, ER positive, node negative 
disease). Oncotype Dx Recurrence Scores was done in 31/74 ER-pos-
itive, Her-2 negative patients to guide chemotherapy recommendations. 
Only 7 patients had high Recurrence Scores justifying chemotherapy in 
ER positive breast cancer. 

In our series, the predominant change in MDT recommendations 
after GA was with regards to radiotherapy after breast conserving sur-
gery (15/22 cases). Most of these patients had surgery performed for 
low-risk disease. The low absolute risk of ipsilateral breast tumour re-
currences without radiotherapy and no impact on regional recurrences, 
distant metastases, or overall survival, may have influenced the decision 
of omitting radiotherapy in less fit patients [36]. 

There was no change in surgical treatment recommendations seen in 

Table 2 
Geriatric assessment domains.  

Measure Median 
(Range) 

Geriatric 
impairment 
identified n (%) 

Resulting in 
MDT Change 

Instrumental Activities of Daily 
Living (IADL) 

14 [7–14] 25 (24.8%) 9/25 

Medical Outcomes Study 
(MOS) Activities of Daily 
Living (ADL) 

75 (0–100) 67 (66.3%) 20/67 

Karnofsky Performance Status 
Scale (self-reported) 

90 
(50–100) 

21 (20.8%) 9/21 

Karnofsky Performance Status 
Scale (Physician reported) 

90 
(50–100) 

21 (20.8%) 9/21 

Comorbidity: Physical Health 
Section (Older American 
Resources & Services 
Questionnaire (OARS) (>2) 

3 (0–8) 53 (52.5%) 15/53 

Polypharmacya 4 (0–17) 60 (65.3%) 20/60 
Falls in last 6 monthsb  9 (8.9%) 4/9 
Unintentional weight loss 0 (0–25 

kg) 
10 (9.9%) 3/10 

BMI (30 or more) 29 
(19–53.7) 

37 (39.8%) 12/37 

Psychological Status: Mental 
Health Inventory (MHI)-17 

79 (38–93) 5 (5%) 1/5 

Social Functioning: Medical 
Outcomes Study (MOS) 
Social Activity Limitations 
Measure 

58.33 
(0–100) 

30 (29.7%) 9/30 

Social Support: Medical 
Outcomes Study (MOS) 
Social Support Survey 

100 
(0–100) 

8 (7.9%) 5/8 

Depressionc  21 (20.8%) 5/21 
Timed Up and Go (sec) 12 Sec 

(6–60) 
85 (84.2%) 19/85 

Blessed Orientation-Memory- 
Concentration Test 

2 (0–14) 3 (3.0%) 0/3  

a Polypharmacy (3 or more medications). 
b Falls in last 6 months: recorded as yes/no. 
c Depression: recorded as yes/no. 
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our study. This may be a consequence of the small sample size. More-
over, surgery for breast cancer is relatively low risk, and in cases where 
general anaesthetic is deemed too risky, often it can be carried out 
successfully under local anaesthesia or regional block. The four patients 
who received primary endocrine therapy were identified at initial 
consultation to be too unfit for any surgical intervention and this was 
confirmed by their poor GA scores. In our cohort, only three patients had 
no axillary procedure. All these cases were carried out under local 
anaesthesia and prior clinical and ultrasound assessment of the axilla 
showed no evidence of nodal metastasis. 

Regarding endocrine therapy recommendations, again no effect of 
GA on recommendation was seen. Aromatase inhibitors are well- 
tolerated, and they have minimal interaction with other medications. 
Other reasons for non-significant results with regards to surgery and 
endocrine therapy may be selection bias or absence of a comparative 
cohort. This could be minimised by designing a future randomised 
controlled trial. 

In our study, only polypharmacy was associated with a change in the 
MDT recommendation on multivariate analysis. This may be difficult to 
compare with previous studies because of the comparative population’s 
heterogeneity (multiple cancers) and the different geriatric evaluation 
tools used. Chaïbi et al. demonstrated a change of treatment decisions in 
82% of older cancer patients (19% had breast cancer) and geriatric 
treatment intervention based on polypharmacy was proposed in 37% of 
cases [37]. Sourdet et al. noted the association of low cognition, 
malnutrition, and low physical performance with change in the initial 
cancer treatment plan. Our findings maybe different because patients 
with dementia were excluded [38]. 

Eleven patients declined recommended chemotherapy and/or 
radiotherapy, highlights the fact that older patients value their quality of 
life (QoL) and may opt for lesser treatment to preserve their indepen-
dence. This is in accordance with other studies which have shown that 
when compared to younger women, older women value QoL and inde-
pendence more highly [39]. In the Age Gap Trial also, Wyld et al. 
demonstrated that use of a decision support tool resulted in older women 
choosing more primary endocrine therapy vs. surgery [40]. 

This study has several limitations. It is difficult to assess the gener-
alizability of our results to all older women with breast cancer because of 
small sample size (n = 101) and the fact that not all the elderly patients 

treated at our institution during the study period were included, espe-
cially patients with metastatic disease and dementia. This subjective 
selection of patients in this trial may undermine the role of GA because 
we do not know how many patients who did not undergo geriatric 
assessment might have obtained an advantage if they had been included. 
The routine use of a frailty screening tool, validated to determine in 
which elderly patient geriatric evaluation is useful, would be a major 
improvement in our practice. Another major limitation of this study is 
that data was not collected on how many patients completed the 
assessment without any help. As per the study protocol, the self-reported 
questionnaire was not followed by a geriatric assessment by a qualified 
geriatrician. Hence, based on our results, we cannot assess the sensitivity 
and specificity of the mycarg.org tool in our population. The MDT did 
not include a geriatrician and hence, their input in the decision making 
process is not always present. In addition, we did not assess the impact of 
any subsequent interventions which may have been prompted by the 
self-reported assessment. 

In this study, we have demonstrated the need for further research 
focusing on incorporating geriatric assessment results to estimate more 
accurately the benefits of adjuvant chemotherapy in elderly breast 
cancer patients. This was the focus of the Cancer and Aging Research 
Group-Breast Cancer (CARG-BC) tool (USA) and the Age Gap tool (UK) 
[41,42]. The Age Gap Tool is especially useful as it allows active 
participation of elderly patients in the decision-making process and 
helps them make an informed decision after considering all the pros and 
cons of surgery vs. primary endocrine therapy and chemotherapy, 
including survival estimates. Another important issue to consider in 
older women is quality of life, especially when it is uncertain what effect 
treatment has on survival. Fatigue associated with chemotherapy and 
radiotherapy may diminish a patient’s quality of life before any benefits 
can be seen in terms of disease-free survival and overall survival. 

4. Conclusions 

In conclusion, our results suggest that in older breast cancer patients, 
self-administered frailty assessment may influence treatment recom-
mendations in a subset of patients who are candidates for chemotherapy 
and/or radiotherapy. Taken together, the results of this study emphasise 
the importance and potential benefit of a complete evaluation of all 

Table 3 
Bivariate and multivariate association between the change in the initial cancer plan because of GA results.  

Variable Bivariate Multivariate 

General Characteristics OR 95% CI P value OR 95% CI P value 

Age 
65–69 0.722 0.253–2.058 0.542    
70–74 0.480 0.147–1.566 0.224    
75–79 1.702 0.598–4.841 0.319    
80–84 2.610 0.758–8.987 0.128    
85+ 0.000 0.000 0.999    
T1 1.103 0.427–2.852 0.840    
T2-4 0.907 0.351–2.345 0.840    
Node positive 0.576 0.152–2.179 0.416    
LVI 1.166 0.737–1.844 0.512    
Instrumental Activities of Daily Living (IADL) 2.726 0.991–7.497 0.052    
Medical Outcomes Study (MOS) Activities of Daily Living (ADL) 6.809 1.487–31.173 0.013*    
Karnofsky Performance Status Scale 3.865 1.354–11.032 0.012* 2.566 0.830–7.930 0.102 
Comorbidity: Physical Health Section (Older American Resources & Services Questionnaire 1.888 0.713–5.003 0.201    
Polypharmacy (3 or more medications) n (%) 7.174 1.568–32.826 0.011* 4.973 1.044–23.692 0.044* 
Number of falls in last 6 months n (%) 3.289 0.801–13.499 0.098    
Unintentional weight loss n (%) 1.624 0.383–6.881 0.510    
BMI (30 or more) n (%) 2.880 1.042–7.962 0.041*    
Psychological Status: Mental Health Inventory (MHI)-17 0.893 0.095–8.421 0.921    
Social Functioning: Medical Outcomes Study (MOS) Social Activity Limitations Measure 1.912 0.714–5.123 0.197    
Social Support: Medical Outcomes Study (MOS) Social Support Survey 7.451 1.622–34.235 0.010* 3.995 0.813–19.628 0.088 
Depression n (%) 1.158 0.371–3.614 0.800    
Timed Up and Go (sec) 1.247 0.322–4.837 0.749    
Blessed Orientation-Memory-Concentration Test 0.000 0.000 0.999     
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older patients and its influence on treatment choices. This study also 
supports the recommendations of cancer services coming of age report 
(43). This could be done by increasing geriatric assessment skills within 

oncology training and encouraging a formal liaison between geriatric 
and oncology services.  

Appendix 1  

Description of different domains used to assess frailty 

Functional status Function status, assessed by patient’s ability to complete activities of daily living has been shown to be predictive of treatment related toxicity and survival in 
cancer patients [18,23,42]. 
The Instrumental Activities of Daily Living (IADL) is a subscale of the Multidimensional Functional Assessment Questionnaire (MFAQ): Older American Resources 
and Services (OARS). The OARS MFAQ was developed and then tested in more than 6000 older community residents. It consists of 7 questions rated on a 3-point 
Likert scale measuring the degree to which an activity can be performed independently [23]. The scores for this domain range from 0 to 14, with a lower score 
denoting more dependence. In this study, any dependency expressed by the score of less than 13 was considered significant deficit [23,42]. 
The Activities of Daily Living (ADL) is a subscale of the Medical Outcomes Study (MOS) Physical Health. It measures a broad range of physical functioning ranging 
from activities for self-care to more vigorous activities, such as running or lifting heavy objects. Items are rated on a 3-point Likert scale measuring independence 
in performing the activity [23]. Scores for this to mean range from 0 to 100. A lower score reflects more limitation in daily routine activities. In the current study, 
any dependency expressed by the score of less than 90 was considered significant deficit [42], (43). 
Karnofsky Performance Rating scale (KPS) 
The KPS is a measure of patient independence in carrying out routine daily activities and self-care. It was developed in 1948, and since then has been widely used 
in the oncology practice. It is a global indicator of functional status where patients are given a score on a numerical scale of 0–100 [18]. Both, patient-reported, 
and physician-reported KPS scale are part of the CARG tool. In the current study, a score of 70 or less was considered significant deficit [18]. 
Timed Up and Go 
The Timed Up and Go is a performance test of physical mobility which measures gait speed. It measures time in seconds an individual takes to stand up from a 
standard armchair, walk a distance of 3 m (10 ft), turn, walk back to the chair, and sit down again. TUG scores have been found to be predictive of functional 
decline and increasing disability in older cancer patients and increased mortality [24]. For the present study, a score of more than 10 was considered abnormal 
[18]. 
Number of falls in last 6 months 
History of falls not only estimates an older patients’ disability, it also increases the risk of treatment associated toxicity. For example, there is an increase in the 
risk of fracture with fall in the presence of bony metastasis or increased bleeding because of chemotherapy induced haematological disorders [24]. Any history of 
fall in the last 6 months was considered significant [18]. 

Physical Health The OARS (Older Americans Resources and Services) Physical Health Section is a self-reporting comorbidity scale containing a list of comorbid conditions and an 
assessment of their impact on daily activities, rated on a 3-point scale of “not at all” to “a great deal.” The OARS score has been validated in the studies on cancer 
patients [23]. The OARS assessed 13 common comorbid conditions. Presence of more than 2 comorbidities was considered significant. 
The number of current medications including over the counter medications was also recorded and poly pharmacy was defined as 3 or more medications [18]. 
Body mass index 
In this study a BMI of 30 or more was considered abnormal [18]. 
Percent unintentional weight loss in the last 6 months 
Studies on chemotherapy in older patients have shown increased mortality, lower chemotherapy response rates, and decreased performance status in patients 
with history of weight loss during the 6 months before chemotherapy [28]. Any un-intentional weight loss was considered significant. 

Cognition For assessment of cognition, the Blessed Orientation-Memory-Concentration (BOMC test) is used in the CARG tool. It consists of six questions. The scores were 
multiplied to yield a weighted score. A higher score more than 11 signifying cognitive impairment [25] 

Psychologic For depression and anxiety assessment, the Mental Health Inventory (MHI)-17 was used. It is a 14-item self-administered questionnaire which provides a score for 
patient on a scale of 0–100%. A lower score indicates presence of depression and anxiety. For the purpose of this study a score of less than 50 was considered 
abnormal [26] 

Social 
Functioning 

Social Activity Limitations subscale from the Medical Outcomes Study Social Activity Limitations Measure (MOS) was used to assess the impact of physical and 
emotional status on social functioning. It has four items which are rated on a 5-point Likert scale. The mean of the total score is transformed to a scale of 0–100, 
with a lower number indicating lack of support available. In this study a score of less than 50 was considered abnormal, [27]. 
Medical Outcomes Study Social Activity Limitations Measure (MOS) Social Support (MOSS-SS) was used to access to material aid or behavioural assistance and 
Emotional/Information (the expression of positive affect and empathetic understanding; the offering of advice, information, guidance, or feedback). The scale has 
two parts with 12 items which were rated on a 5-point Likert scale from “none of the time” to “all of the time” except one item. This domain is also expressed on a 
scale of zero to 100 with the higher score indicating better social support (Description and Scoring Instructions: MOS Social Support Survey, n.d.). In this study a 
score of less than 50 was considered abnormal [18].  
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