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Purpose: The aim of this pilot study was to first aggregate and then integrate the medical records of various healthcare professionals 
involved with breast cancer patients to reveal if and how patient-centered information is documented in multidisciplinary cancer care.
Patients and Methods: We aggregated 20 types of medical records from various healthcare professionals such as physicians, nurses 
and allied healthcare professionals (AHPs) throughout three breast cancer patients’ care pathways in a department of breast surgery at 
a university hospital. Purposeful sampling was used, and three cases were examined. The number of integrated type of records was 14, 
14, 17 in case 1, 2 and 3, respectively. We manually annotated and analyzed them exploratively using a thematic analysis. The tags 
were produced using both a deductive template approach and a data-driven inductive approach. All records were then given tags. We 
defined patient-centered information related tags and biomedical information related tags and then analyzed for if and how patient- 
centered information was documented.
Results: The number of patient-centered information related tags accounted for 30%, 30% and 20% of the total in case 1, 2 and 3, 
respectively. In all cases, patient-centered information was distributed across various medical records. The Progress Note written by 
doctors provided much of the patient-centered information, while other records contained information not described elsewhere in the 
Progress Notes. The records of nurses and AHPs included more patient-centered information than the doctors’ notes. Each piece of 
patient-centered information was documented in fragments providing from each of the healthcare professionals’ viewpoints.
Conclusion: The documented information throughout the breast cancer care pathway in the cases examined was dominated by 
biomedical information. However, our findings suggest that integrating fragmented patient-centered information from various 
healthcare professionals’ medical records produces holistic patient-centered information from multiple perspectives and thus may 
facilitate an enhanced multidisciplinary patient-centered care.

Plain Language Summary: An important paradigm shift within healthcare is the shift toward patient-centered care and away from 
disease-centered treatment. Patient-centered care is based on shared decision-making, respecting an individual patient’s preferences, 
needs and values, and considering social context and best available research evidence to improve the quality of care. 
A multidisciplinary team (MDT) approach plays an important role in patient-centered care and MDTs are already adopted into 
daily oncology practices in many countries, especially in breast cancer care. Previous studies have shown that an effective MDT needs 
more patient-centered information but often that patient-centered information is notably absent from medical records. 
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We investigated if and how patient-centered information such as psychosocial entries exists in patient records. For this purpose, we 
performed an exploratory pilot study in which the patient records of three patients with breast cancer, including two patients with 
advanced stage disease, were studied throughout their care pathway. We observed that the documentation of patient-centered 
information was fragmented and scattered across various medical records written by multidisciplinary professionals. Moreover, 
these pieces of scattered information were recorded from different perspectives and viewpoints. Our findings point to a significant 
role that healthcare informatics could play, as integrating the various healthcare professionals’ electronic health record could likely 
produce multifaceted and more holistic patient-centered information which could be shared and used in shared decision-making and 
MDTs with a view to considering both patient and clinical perspectives, potentially improving the quality of care. 

Keywords: breast cancer multidisciplinary team, breast cancer care, patient-centered care, shared decision-making, patient 
perspectives, psychosocial information

Introduction
An important paradigm shift within healthcare is the shift toward patient-centered care and away from disease-centered 
treatment. Breast cancer treatment and care has many options, and for an individual patient, multiple options like both 
breast conserving treatment and mastectomy in early-stage breast cancer surgery may be reasonable choices from clinical 
evidence.1–3 Breast-conserving treatment refers to breast-conserving surgery (lumpectomy), usually followed by radio-
therapy. Patients need to visit the hospital more than 20 times for their radiotherapy. Mastectomy, however, does not 
usually require radiotherapy. Both healthcare professionals and patients therefore consider not only clinical evidence but 
also the patient’s preferences and daily life requirements to make a better decision for individuals. Moreover, some 
options could be considered based on patients’ preferences and their psychosocial context such as breast reconstruction, 
the adoption of multigene panel test in advanced stage and so on.4,5 In these circumstances, to facilitate patient-centered 
care, shared decision-making (SDM) is an important process. Not only information exchanges but also the interaction of 
the medical professionals’ and patients’ entails important considerations from each perspective in considering what kinds 
of options are available and to decide their best treatment and care pathway.6–9

Multidisciplinary team meetings (MDTMs) and care standards are embedded into the breast cancer care pathway to collect 
and synthesize information and various views from medical professionals from different specialties. They aim to deliver 
evidence-based recommendations and to examine best available options considering patients’ perspectives and 
circumstances.10–14 Effective multidisciplinary involvement with breast cancer patients is crucial for patient-centered care 
to achieve better decision-making that considers the patients’ preferences, views and concerns with the clinical opinions of 
various specialists.10,15–19

Patient-centered information, such as psychosocial information, is known to enhance the effectiveness and quality of 
decision-making in MDTMs.19 Lack of patient-centered information can lead to inappropriate recommendations and has 
been reported as the main reason for multidisciplinary team (MDT) decisions not being implemented.19–21 A cross- 
sectional study showed that one of the most important reasons for the deviances from MTDM’s decision was patient 
wish.22 Also, the presence of psychosocial information has been shown to improve the MDT’s ability to reach 
a decision.23 Similarly, an interview study suggested MDT members needed medical and patient-centered information 
from various professionals to improve not only MDTMs effectiveness but also patient-centeredness.24 However, the 
exchange of such information in a MDT remains limited at present.25–28

Capturing a patient’s views and preferences can be challenging. Some breast cancer centers in Australia and Germany 
invited patients to participate in the discussion of their own case to represent preferences in MDTM.29,30 From 
a healthcare provider’s perspectives, some workflow concerns were raised, such as increased time, inhibited discussion 
and potential patient burden.30,31 There are no clear findings regarding the advantages and disadvantages of patients 
participating in MDTM.32 Moreover, patients usually share their views and preferences with different medical profes-
sionals according to the topic under discussion and the situation they are currently in, and so they are non-uniform.33 

Patient preferences, views and concerns might also change throughout their trajectory.24 In addition, patient-centered 
information is usually in a narrative form and documented in free-text format.34,35 It is therefore frequently more abstract 
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and fragmented than quantitative clinical information.34 Various medical professionals record important patient-centered 
information routinely as non-structured data.

To use patient-centered information in SDM, MDTMs and daily practices, patient-centered information needs to be 
mapped and potential facilitators to use patient-centered information should be determined.

Few studies have examined the integration of electronic health records (EHR) from various medical professionals involved 
with breast cancer patient throughout patients’ care pathway to explore the data from patient-centered care point of view.

The aim of this exploratory pilot study is to aggregate and integrate the EHR where various medical professionals 
have documented their records and to reveal if and how patient-centered information is documented in multidisciplinary 
cancer care.

Methods
Design
We followed the STROBE checklist to ensure reporting rigor.36 This study adopted an exploratory case study approach to 
collect EHR data throughout the breast cancer care pathway to understand if and how patient-centered information is 
documented and to consider the application of their use in multidisciplinary cancer care. Tag-sets were analyzed using 
a hybrid approach of qualitative methods of thematic analysis.37 It incorporated both a deductive a priori template of 
codes (tags) approach and a data-driven inductive approach.37,38 A descriptive analysis of the tagged text was then 
carried out, both qualitatively and quantitatively.

Setting
Patients who visited a department of breast surgery at a university hospital in Japan between January 2018 and June 2022 
and who fulfilled one of the following eligible criteria were enrolled.

1. Patients with breast cancer who underwent surgery and received pharmacotherapy.
2. Patients with advanced and metastatic breast cancer who received pharmacotherapy.

The reasons for this pilot study and patient selection criteria are as follows. Little or no multidisciplinary information is 
documented at the beginning of patients’ trajectory because few medical professionals are involved with the patient at 
this stage.39 However, during their surgery and pharmacotherapy, various medical professionals from different disciplines 
become involved with the patients at various timepoints.

We also considered the SDM point of view. SDM is a central component of patient-centered care.6,40 Patient-centered 
and holistic clinical decisions support high-quality patient care, especially for patients with advanced and metastatic 
breast cancer.

Data Collection Process
A breast surgeon (HB) selected three eligible patients (Table 1) and type of medical record. A purposeful sampling 
method was used. A breast surgeon (26 years’ experience) identified information-rich cases which fulfilled the inclusion 
criteria. Case 1 was a typical early-stage breast cancer patient. Case 2 was a recurrent case with a long treatment history. 
She attended not only the breast oncology department but also other departments. She and her family also had advanced 
care planning discussions with healthcare professionals. Case 3 was a case with stage IV bone metastasis at initial 
diagnosis and a long treatment period (9 years). She had a variety of symptoms and problems that required many 
significant considerations by the healthcare professionals. Eligibility criteria of medical records data was set to include 
free text. Reports of images, pathology, and other test results and their reports were excluded, even if they contained free 
text.

Data were extracted in the formats “.csv” and retrieved from hospital information system (HIS) to a secure database 
by a data management manager (RK). Retrieved data were pseudonymized by data scientists (MS, KK, TY). Data were 
stored for analysis in an onsite computer under information security controls.
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Data Analysis
Annotation Process
Annotation is to assign a tag or tags to text (Figure 1). First, Case 1 was annotated using provisional tag-sets (using a deductive 
a priori template approach) by three annotators (AS, HO, KF or YS) independently. A data-driven inductive thematic analysis 
was also applied to Case 1. Next, three annotators discussed and made a draft of revised the title and definition of each tag with 
reference to the inductively generated codes. A breast surgeon then reviewed the draft of the revised tag-sets and thus a first 
revised tag-sets were made. Each of the three annotators then annotated Case 2 using the first revision tag-sets. The inductive 
thematic analysis was then applied to Case 2 further revising the codes from Case 1. Second revised tag-sets were generated using 
the same strategy applied in Case 1. Case 3 was annotated with the second revised tag-sets by three annotators individually. An 
inductive thematic analysis was also applied to Case 3 revising the result from Case 2. A final revised tag-sets were produced 
using the same strategy. All data were then annotated using the final revised tag-sets, and then inter-annotator agreements were 
obtained using a consensus read. Consensuses results were then reviewed with the breast surgeon and then analyzed if and how 
information was recorded (Appendix 1).

Annotation Guide
We defined a basic annotation policy to support optimal and consistent annotation decisions. (Appendix 2) All 
annotations were annotated one per sentence, and one sentence was given multiple tags in consideration of the context. 
When a sentence was ambiguous, several tags were given.

Table 1 Overview of the Patient (N = 3)

Category Case 1 Case 2 Case 3

Sex Female Female Female

Age of Cancer Diagnosed 40s 40s 40s

Stage Stage II Stage III Stage IV

Duration of Records 1 year 10 years 9 years

Treatment Summary Neoadjuvant therapy, surgery, adjuvant 
therapy, hormone therapy and 

radiotherapy as primary treatment. 

Treatment is ongoing.

Neoadjuvant therapy, surgery, adjuvant 
therapy, and radiotherapy as both 

primary and metastasis treatment. 

Deceased.

Chemotherapy, hormone 
therapy and radiotherapy as 

metastasis treatment. 

Deceased.

Figure 1 Example of the text annotation. The words with the colored background were tags. Patient Views and Preferences-Care-Treatment and Physical Status-Pain tags were 
given to the first line, and Contextual Features-Family and Contextual Features-Visit-Admission tags were given to the second line. The author made this figure’s text as an 
example.
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Provisional Tag-Sets
Tags consisted of biomedical and psychosocial items. Forty-three provisional tags were then classified into four 
categories (Medical Indications, Patient Views and Preferences, Quality of Life (QOL), Contextual Features).41 QOL 
was further divided into 3 subcategories (Physical Condition, Concern of Daily Life-Care-Treatment, State of Mind). 
Provisional tag-sets consisted of 6 tags in Medical Indication, 7 tags in Patient Views and Preferences, 7 tags in 
Contextual Features and 23 tags in QOL which were 11 tags for Physical Condition, 9 tags for Concern of Daily Life- 
Care-Treatment, and 3 tags for State of Mind.

We referred to Jonsen’s Four Topics Chart and a palliative care assessment tool of OPTIM-Study to create these 
tags.41,42 This assessment tool is well validated and one of the most frequently used to quantify the user-perceived quality 
of palliative care in Japan.43 Breast cancer-specific tags were created with reference to the survivor’s survey reports.44

Annotation Tool
We used a text-annotation environment, INCEpTION (Klie et al 2018),45 in which several annotators could work on the 
same annotation document, and it could therefore support several open annotation cases at a time.

Analysis of Annotation Results
To analyze how information was recorded, we prototyped an application to integrate all annotated results (Figure 2a). We 
prepared a QOL dedicated screen to support many types of tags (Figure 2b). This application supported being able to 
count the number of given tags and to display all paragraphs’ descriptions to read for each or multiple given tags with 
date, type of medical records and which department documented (Figure 2c).

Definition and Measurement of Patient-Centered Information
Definitions of patient-centered care vary, and there is no uniform definition of patient-centered information.46,47 Therefore, in this 
study, we defined psychosocial information as patient-centered information, such as the patient’s views, preference, concerns, 
priorities in terms of treatment and care options, psychological status, family support, social resources, financial status, belief, 
context of their life and so on, that is expected to be used in SDM and MDT’s recommendations/decisions.6–8,14,15,24 This 
information was grouped into 4 categories which consisted of Patient Views and Preferences, Contextual Features, Concern of 
Daily Life-Care-Treatment and State of Mind. Whereas Medical Indication and Physical Status designate biomedical 
information.

Results
Data Overview
We aggregated 20 types of medical records from various healthcare professionals throughout the three breast cancer 
patients’ care pathways. These records consisted of 4061 paragraphs comprising 14,195 lines of text. We integrated these 
data for each case.

Records were distributed across multiple systems in the hospital with each medical record having a different format 
which consisted of either only free-text or a combination of unstructured (free-text), structured Boolean (true or false) 
and numeric values. For example, the Progress Notes consisted of seven paragraphs (problem, subjective, objective, 
assessment, plan, plan-diagnosis, plan-therapy) written in free-text. The Discharge Screening Sheet consisted of mixed 
datatype which consisted of free-text, numeric values, and Boolean values by dropdown menus. In such cases, numeric 
and Boolean values were each combined into one paragraph and considered as one sentence. Four of the 20 records were 
written by physicians who were breast surgeons, endocrinologists, emergency physicians and palliative care physicians, 
with the remaining records written by nurses working in the wards, outpatient, emergency room and palliative care 
entities and allied healthcare professionals such as physical therapists. The type of medical records varied depending on 
case. Appendix 3 provides an overview of the analyzed data in each case.

Revised Tag-Sets
Forty-three provisional tags were revised to 54 tags. The revised tag-sets consisted of 10 tags in Medical Indication, 7 
tags in Patient Preference, 9 tags in Contextual Features and 28 tags in QOL which were 15 tags for Physical Condition, 
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9 tags for Concern of Daily Life-Care-Treatment, and 4 tags for State of Mind. Definitions for each tag are provided in 
Appendix 4. The main changes from the provisional tags to those eventually used were as follows. Eleven tags were 
added when the number of tags was extremely large and the tagged text could be further sub-categorized, or when there 
was a clear lack of appropriate tag. Tags were removed for information that was considered of less importance for clinical 
decision-making and care. For example, “Insurance” in Contextual Feature was removed because Japan has a universal 
health insurance system including breast reconstruction surgery for patient who underwent the mastectomy. Tag titles and 
their definitions were also modified to include a broader range of events and issues covered. For example, “Feeling 
down” in a provisional tag was modified to “Feelings” to include positive, negative, or any mood. “Pathology-grade” was 
changed to “Pathology” to include not only the disease grading but also all pathological information.

Figure 2 The prototyped application to integrate all annotated results. (a) The numbers represent the number of given tags for each tag. (b) We created QOL dedicated 
display because QOL category has more tags than other categories. (c) The list of paragraphs containing tagged sentence are displayed by selecting a tag or tags of interest. 
Author made this figure’s data as an example. 
Abbreviations: QOL, Quality of Life, MSW, Medical Social Worker.
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Inter-rater reliability based on Fleiss’ kappa was calculated for the results of the template analysis using the final revised 
tag-sets for a random sample of 10 medical records in each case (Fleiss’ kappa = 0.71 on average across the 3 cases).

Annotation Results
The number of patient-centered information related tags accounted for 30%, 30% and 20% of the total in case 1, case 2 
and case 3, respectively (Table 2). In all cases, patient-centered information was distributed across various medical 
records (Table 3). The number of patient-centered information related tags was 19% in the physicians’ records and 30% 
in the nurses’ and allied healthcare professionals’ records (on average across the 3 cases) (Figure 3).

Patient-centered information existed in all type of medical records in the cases examined. Much of the patient- 
centered information came from Progress Notes, while other records contained information not described in Progress 

Table 3 Medical Records and Number of Given Tags

Type of Medical Records Case 1 Case 2 Case 3

BMI PCI BMI PCI BMI PCI

Progress Note 411 149 1237 458 4221 768

Consultation Note 5 3 16 3 128 28

Discharge Summary 4 3 6 5 38 6

Discharge Summary of Nurse 13 16 17 11 85 51

Discharge Support Screening Sheet 0 0 0 0 14 14

Discharge Conference Note 0 0 0 0 44 20

SOAP and Focus charting 70 22 255 66 1801 586

Nursing Charting 23 22 0 0 72 41

Nursing Note 0 0 14 19 29 23

Paramedical Note 0 1 2 0 54 50

IC Attending Note 8 11 10 16 0 0

(Continued)

Table 2 Number and Ratio of Given Tags in Each Category

Category Case 1 Case 2 Case 3

BMI
Medical Indication 338 1014 2993
QOL-Physical Status 236 737 3852

PCI
QOL- Concern of DailyLife-Care-Treatment 48 88 220
QOL - State of Mind 10 54 285

Patient Views and Preferences 101 203 456

Contextual Features 92 391 785
Total 825 2487 8591

BMI (%) 574 (70) 1751 (70) 6845 (80)

PCI (%) 251 (30) 736 (30) 1746 (20)
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Notes. Each piece of information was documented in fragments from each of the healthcare professionals’ point of view. 
For example, there was a short sentence, “difficult to lose weight”, in the Progress Note, while there was a lot of 
information about the reasons for the difficulty of losing weight such as patient’s daily activities, dietary intake, life 
stressors affecting eating which were found in the Nutrition Counseling Note. The Discharge Summary of the Nurse 

Table 3 (Continued). 

Type of Medical Records Case 1 Case 2 Case 3

BMI PCI BMI PCI BMI PCI

ER Charting 0 0 38 20 93 36

Pain Assessment Template for Nurse 4 1 10 3 49 16

Medication Management Assessment 4 4 6 2 59 10

Illness and Life Questionnaire 0 6 0 0 0 0

Fall Risk Assessment 23 7 32 10 99 38

Nutrition Counseling Note 0 0 101 95 0 0

First Visit and Admission Note 7 6 0 0 42 3

Medical Interview Note 2 0 0 0 2 3

Liaison Support and Patient Advice Note 0 0 7 28 15 53

Abbreviations: IC, Informed Consent; SOAP, Subjective, Objective, Assessment and Plan; ER, 
Emergency Room.

Figure 3 The number and ratio of given BMI and PCI tags to the text of Physician and Nurse/AHP in each case. (a) The table of the number of tags. (b) The graphs of the 
ratio in each case. 
Abbreviations: AHP, allied healthcare professionals; BMI, Biomedical Information; PCI, patient-centered information.
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provided information about the home and family situation, social support availabilities and utilizations, financial strain 
and so on. Different descriptions were documented around the same scene in different medical records. For example, 
when physicians and a nurse were present at the same informed consent discussion, the Progress Note (written by 
physicians) focused on biomedical information and the IC Attending Note (written by the nurse) was mostly patient- 
centered information (Appendix 5). In this case, patient-centered information was 25%, 72% in the Progress Note, the IC 
Attending Note, respectively.

Moreover, several descriptions provided information that patients spoke or expressed emotions about the same event 
differently depending on who they were talking to. For example, when a palliative care physician delivered negative 
news, liver metastasis exacerbation in this case, to a patient and her family, they did not show their shock to the 
physician, on the contrary, they expressed their emotion to the nurse. Both data were documented within approximate 2 
hours difference on the same day. Descriptions were as follows;

The Progress Note (written by a palliative care physician) at 14:03 5th August, 20XX (Date and Year were changed.)
“They didn’t show their level of shock in our department”.
The Nursing Chart at 15:59 5th August, 20XX (Date and Year were changed.)
“She said that she was shocked to hear the bad news. Her daughter also seemed shocked as well and did not make eye 

contact with me”.
Some patient-centered information existed in different locations (paragraphs) in the same type of medical record. For 

example, we could mostly find the Patient Views and Preferences-Visit and Admission tags in the paragraph Problem and 
Subjective, however, a few tags also existed in the other paragraph in the Progress Note (12, 14, 1, 1, 1, tags in the 
paragraph Problem, Subjective, Plan, Plan-Therapy, Assessment, respectively).

Discussion
This study represents a pilot to investigate if and how patient-centered information is documented in a breast cancer 
clinical care trajectory. Our analysis resulted in four key findings. First, patient-centered information is already 
documented to some extent and constituted about 27% of all patient data on average. Second, patient-centered 
information is documented non-systematically and exists in multiple locations not only in the health information system 
but also within the medical record. Third, information was fragmented and documented from each of the healthcare 
professionals’ perspective rather than from a centralized agreed to perspective. Finally, we observed that nurses and 
AHPs documented patient-centered information in their records more often than physicians.

Previous qualitative studies suggested that it was difficult to search for and retrieve patient-centered information due 
to it essentially being noticeably absent.34,48 This was especially the case when other members of the care team may have 
been involved and documented patient-centered information somewhere.35 However, our findings suggest that patient- 
centered information exists in EHR and these data are summarized or documented from multiple clinical perspectives 
and scattered in different locations within the EHR.

A national survey reported one aspect of a nurses’ role was to provide psychosocial support and to gather and 
assimilate patient-centered information into decisions.19,25 However, it was also known that the contribution of nurses to 
MDTMs was significantly lower than physicians.18,20,23 Information on patient psychosocial aspects and views on 
treatment options (patient-centered information) was also significantly less well represented compared to biomedical 
information, especially in the case of multidisciplinary oncology consultation to agree on an evidence-based treatment 
recommendation for each individual patient.23,27

However, integrating fragmented patient-centered information from various healthcare professionals which have 
already been documented in the EHR would likely produce a multifaceted and more holistic patient-centered information 
which could be shared and used in SDM, MDTs and daily practices without additional workload for healthcare 
professionals. The digital transformation of healthcare is spreading rapidly, and data standardization and consolidation 
are an ongoing process.49,50 These technical innovations could make it easier to integrate patient-centered information 
from various medical records and increase the use of multifaceted patient-centered information. It also possibly improves 
these clinical situations and may contribute to the enhanced quality and efficacy of MDTMs because the information to 
be shared may already be in the EHR.
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Strengths and Limitations
This study has several limitations. First, only a small number of cases could be analyzed because the piloted analysis was 
conducted manually, which is extremely time-consuming. Next, while we analyzed representative cases of breast cancer, 
the findings of this study were obtained from a partial population of breast cancer patients’ pathway at single hospital in 
Japan. Further work is required to understand which findings are universal for not only breast cancer but also other 
cancers, diseases, and facilities. Furthermore, regarding the given tags in Medical Indication and Physical Status, several 
tags may be incorrect due to lack of formal medical training of the annotators and sparse information of medical context. 
In addition, regarding given tags in Patient Views and Preferences, Contextual Features, State of Mind and Concerns of 
Daily Life-Care-Treatment, several tags may differ from patients’ or medical professionals’ intention due to the potential 
of an annotators’ bias and lack of text’s context. To mitigate these problems, Large Language Models, such as generative 
AI, may provide solutions.

There are several strengths to this study. Previous studies have suggested that not all relevant information on EHR can 
be easily shared across specialties.49,50 However, we aggregated, integrated, and analyzed a wide range of unstructured 
medical records that documented information from various healthcare professionals across departments. Moreover, 
although annotation is potentially subjective, the three annotators were able to reach full agreement during consensus, 
which likely reinforces the validity of our results by reducing subjectivity bias.

Conclusion
Documented information collected throughout the breast cancer care pathway in the cases examined was dominated by 
biomedical information. However, our findings suggest integrating the EHR entries of various healthcare professionals 
produces patient-centered information emerging from multiple perspectives and viewpoints. A lack of patient-centered 
information can result in treatment recommendations that are inappropriate or unacceptable to the patient, which can 
delay treatment.51 There is also evidence that decisions that consider patients’ comprehensive information are more likely 
to be clinically appropriate and more acceptable to patients. Hence, it is crucial to capture this information. Diverse input 
from patients can lead to understanding patients as individuals living with cancer rather than collective “cancer patients” 
and may support changing treatment goals from disease-centered to patient-centered. Indeed, SDM and MDT approaches 
play a central role of patient-centered care in cancer. The application of clinical expertise from different areas using 
patient data that integrates both a patient’s clinical status as well as their treatment/care preferences facilitate the 
determination of a treatment strategy that is highly tailored to the individual patient yet deeply rooted in evidence- 
based medicine at the same time.

However, challenges exist with implementation, particularly with limited time available for health care encounters, 
and the availability and accessibility of patient-centered data.52–55 Supporting technology to integrate various medical 
records from multidisciplinary professionals may facilitate using patient-centered information in SDM and MDTMs in 
daily clinical practice.

Data Sharing Statement
The data that support the findings of this study are not publicly available due to privacy/ethical restrictions.

Ethics Approval
This study complies with the Declaration of Helsinki and was performed according to ethics committee approval. The 
University of Tsukuba Institutional Ethical Review Committee (ERC) approved the study on October 12, 2022 (ERC 
Management Number; R04-127).

Informed Consent
Informed consent was obtained in the form of opt-out on the website.

https://doi.org/10.2147/JMDH.S455281                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2024:17 2078

Sugiyama et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Acknowledgments
The authors wish to acknowledge the support from Dr. Tomoko Takayama for useful discussions of this study’s concept 
establishment. We also acknowledge Dr. Joanne D Schuijf and Dr. Jacqueline Hislop-Jambrich for a critical review of the 
manuscript. This paper has been uploaded to The Social Science Research Network (SSRN) as a preprint: https://papers. 
ssrn.com/sol3/papers.cfm?abstract_id=4621067.

Funding
This study was funded by Canon Medical Systems Corporation, Grant Number; 22-01307.

Disclosure
Dr. Hiroko Bando, Dr. Rina Kagawa, Dr. Masaru Sanuki, Dr. Keitaro Kume and Dr. Takahiro Yano have received 
research grants from Canon Medical Systems Corporation. Atsuko Sugiyama, Hayato Okumiya, Katsuhiko Fujimoto, 
Yuka Shimomura and Kazuki Utsunomiya are Canon Medical Systems employees in research role. The authors have 
been particularly careful at eliminating any perception of bias. Atsuko Sugiyama is a doctoral course student at the 
Graduate School of Biomedical Engineering, Tohoku University. Atsuko Sugiyama, Hayato Okumiya and Katsuhiko 
Fujimoto report a patent US18/460945 pending to Canon Medical Systems Corporation.

References
1. Cancer Research UK. Treatment options for breast cancer. Available from: https://www.cancerresearchuk.org/about-cancer/breast-cancer/treatment/ 

treatment-decisions. Accessed December 16, 2023.
2. Clarke M, Collins R, Darby S, et al.; Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Effects of radiotherapy and of differences in 

the extent of surgery for early breast cancer on local recurrence and 15-year survival: an overview of the randomised trials. Lancet. 2005;366 
(9503):2087–2106 doi:10.1016/S0140-6736(05)67887-7.

3. Morris AD, Morris RD, Wilson JF, et al. Breast-conserving therapy vs mastectomy in early-stage breast cancer: a meta-analysis of 10-year survival. 
Cancer J Sci Am. 1997;3(1):6–12.

4. Albornoz CR, Bach PB, Mehrara BJ, et al. A paradigm shift in U.S. Breast reconstruction: increasing implant rates. Plast Reconstr Surg. 2013;131 
(1):15–23. doi:10.1097/PRS.0b013e3182729cde

5. Le Tourneau C, Delord JP, Gonçalves A, et al. SHIVA investigators. Molecularly targeted therapy based on tumour molecular profiling versus 
conventional therapy for advanced cancer (SHIVA): a multicentre, open-label, proof-of-concept, randomised, controlled Phase 2 trial. Lancet 
Oncol. 2015;16(13):1324–1334. doi:10.1016/S1470-2045(15)00188-6

6. Barry MJ, Edgman-Levitan S. Shared decision making—the pinnacle of patient-centered care. N Engl J Med. 2012;366(9):780–781. doi:10.1056/ 
NEJMp1109283

7. Maes-Carballo M, Muñoz-Núñez I, Martín-Díaz M, et al. Shared decision making in breast cancer treatment guidelines: development of a quality 
assessment tool and a systematic review. Health Expect. 2020;23(5):1045–1064. doi:10.1111/hex.13112

8. Hoffmann TC, Montori VM, Del Mar C. The connection between evidence-based medicine and shared decision making. JAMA. 2014;312 
(13):1295–1296. doi:10.1001/jama.2014.10186

9. Epstein RM, Street RL. Shared mind: communication, decision making, and autonomy in serious illness. Ann Fam Med. 2011;9(5):454–461. 
doi:10.1370/afm.1301

10. Haynes RB, Devereaux PJ, Guyatt GH. Physicians’ and patients’ choices in evidence based practice. BMJ. 2002;324(7350):1350. doi:10.1136/ 
bmj.324.7350.1350

11. Association of Breast Surgery at Baso 2009. Surgical guidelines for the management of breast cancer. Eur J Surg Oncol. 2009;35(Suppl 1):1–22. 
doi:10.1016/j.ejso.2009.01.008

12. Saini KS, Taylor C, Ramirez AJ, et al. Role of the multidisciplinary team in breast cancer management: results from a large international survey 
involving 39 countries. Ann Oncol. 2012;23(4):853–859. doi:10.1093/annonc/mdr352

13. Patkar V, Acosta D, Davidson T, et al. Cancer multidisciplinary team meetings: evidence, challenges, and the role of clinical decision support 
technology. Int J Breast Cancer. 2011;2011:831605. doi:10.4061/2011/831605

14. Epstein RM, Street RL. The values and value of patient-centered care. Ann Fam Med. 2011;9(2):100–103. doi:10.1370/afm.1239
15. Epstein RM, Fiscella K, Lesser CS, et al. Why the nation needs a policy push on patient-centered health care. Health Aff. 2010;29(8):1489–1495. 

doi:10.1377/hlthaff.2009.0888
16. Borras JM, Albreht T, Audisio R, et al. Policy statement on multidisciplinary cancer care. Eur J Cancer. 2014;50(3):475–480. doi:10.1016/j. 

ejca.2013.11.012
17. ASCO and ESMO. ASCO-ESMO consensus statement on quality cancer care. J Clin Oncol. 2006;24(21):3498–3499. doi:10.1093/annonc/mdl152
18. Selby P, Popescu R, Lawler M, Butcher H, Costa A. The value and future developments of multidisciplinary team cancer care. Am Soc Clin Oncol 

Educ Book. 2019;39(39):332–340. doi:10.1200/EDBK_236857
19. Lamb BW, Taylor C, Lamb JN, et al. Facilitators and barriers to teamworking and patient centeredness in multidisciplinary cancer teams: findings 

from a national study. Ann Surg Oncol. 2013;20(5):1408–1416. doi:10.1245/s10434-012-2676-9
20. Lamb BW, Brown KF, Nagpal K, et al. Quality of care management decisions by multidisciplinary cancer teams: a systematic review. Ann Surg 

Oncol. 2011;18(8):2116–2125. doi:10.1245/s10434-011-1675-6

Journal of Multidisciplinary Healthcare 2024:17                                                                                 https://doi.org/10.2147/JMDH.S455281                                                                                                                                                                                                                       

DovePress                                                                                                                       
2079

Dovepress                                                                                                                                                        Sugiyama et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4621067
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4621067
https://www.cancerresearchuk.org/about-cancer/breast-cancer/treatment/treatment-decisions
https://www.cancerresearchuk.org/about-cancer/breast-cancer/treatment/treatment-decisions
https://doi.org/10.1016/S0140-6736(05)67887-7
https://doi.org/10.1097/PRS.0b013e3182729cde
https://doi.org/10.1016/S1470-2045(15)00188-6
https://doi.org/10.1056/NEJMp1109283
https://doi.org/10.1056/NEJMp1109283
https://doi.org/10.1111/hex.13112
https://doi.org/10.1001/jama.2014.10186
https://doi.org/10.1370/afm.1301
https://doi.org/10.1136/bmj.324.7350.1350
https://doi.org/10.1136/bmj.324.7350.1350
https://doi.org/10.1016/j.ejso.2009.01.008
https://doi.org/10.1093/annonc/mdr352
https://doi.org/10.4061/2011/831605
https://doi.org/10.1370/afm.1239
https://doi.org/10.1377/hlthaff.2009.0888
https://doi.org/10.1016/j.ejca.2013.11.012
https://doi.org/10.1016/j.ejca.2013.11.012
https://doi.org/10.1093/annonc/mdl152
https://doi.org/10.1200/EDBK_236857
https://doi.org/10.1245/s10434-012-2676-9
https://doi.org/10.1245/s10434-011-1675-6
https://www.dovepress.com
https://www.dovepress.com


21. Blazeby JM, Wilson L, Metcalfe C, et al. Analysis of clinical decision-making in multi-disciplinary cancer teams. Ann Oncol. 2006;17(3):457–460. 
doi:10.1093/annonc/mdj102

22. Hollunder S, Herrlinger U, Zipfel M, et al. Cross-sectional increase of adherence to multidisciplinary tumor board decisions. BMC Cancer. 2018;18 
(1):936. doi:10.1186/s12885-018-4841-4

23. Soukup T, Lamb BW, Sarkar S, et al. Predictors of treatment decisions in multidisciplinary oncology meetings: a quantitative observational study. 
Ann Surg Oncol. 2016;23(13):4410–4417. doi:10.1245/s10434-016-5347-4

24. Geerts PAF, van der Weijden T, Savelberg W, et al. The next step toward patient-centeredness in multidisciplinary cancer team meetings: an 
interview study with professionals. J Multidiscip Healthc. 2021;14:1311–1324. doi:10.2147/JMDH.S286044

25. Gandamihardja TAK, Soukup T, McInerney S, Green JSA, Sevdalis N. Analysing breast cancer multidisciplinary patient management: 
a prospective observational evaluation of team clinical decision-making. World J Surg. 2019;43(2):559–566. doi:10.1007/s00268-018-4815-3

26. Hahlweg P, Hoffmann J, Härter M, et al. In Absentia: an exploratory study of how patients are considered in multidisciplinary cancer team 
meetings. PLoS One. 2015;10(10):e0139921. doi:10.1371/journal.pone.0139921

27. Horlait M, Baes S, Dhaene S, et al. How multidisciplinary are multidisciplinary team meetings in cancer care? An observational study in oncology 
departments in Flanders. Belgium J Multidiscip Healthc. 2019;12:159–167. doi:10.2147/JMDH.S196660

28. Wihl J, Rosell L, Frederiksen K, et al. Contributions to multidisciplinary team meetings in cancer care: predictors of complete case information and 
comprehensive case discussions. J Multidiscip Healthc. 2021;14:2445–2452. doi:10.2147/JMDH.S309162

29. Butow P, Harrison JD, Choy ET, Young JM, Spillane A, Evans A, Choy ET et al.Health professional and consumer views on involving breast 
cancer patients in the multidisciplinary discussion of their disease and treatment plan. Cancer. 2007;110(9):1937–1944. doi:10.1002/cncr.23007

30. Diekmann A, Heuser C, Ernstmann N, et al. How do breast cancer patients experience multidisciplinary tumor conferences? - A description from 
the patient perspective. Breast. 2019;44:66–72. doi:10.1016/j.breast.2018.12.012

31. Heuser C, Diekmann A, Schellenberger B, et al. Patient participation in multidisciplinary tumor conferences from the providers’ perspective: is it 
feasible in routine cancer care? J Multidiscip Healthc. 2020;13:1729–1739. doi:10.2147/JMDH.S283166

32. Schellenberger B, Heuser C, Diekmann A, et al. Questions and emotional expressions from patients and companions while participating in 
multidisciplinary tumor conferences in breast and gynecological cancer centers. Patient Educ Couns. 2022;105(7):2058–2066. doi:10.1016/j. 
pec.2021.12.010

33. Takayama T, Inoue Y, Toh Y, et al. New approach for collecting cancer patients’ views and preferences through medical staff. Patient Prefer 
Adherence. 2021;15:375–385. doi:10.2147/PPA.S292239

34. Varpio L, Day K, Elliot-Miller P, et al. The impact of adopting EHRs: how losing connectivity affects clinical reasoning. Med Educ. 2015;49 
(5):476–486. doi:10.1111/medu.12665

35. Senteio C, Veinot T, Adler-Milstein J, Richardson C. Physicians’ perceptions of the impact of the EHR on the collection and retrieval of 
psychosocial information in outpatient diabetes care. Int J Med Inform. 2018;113:9–16. doi:10.1016/j.ijmedinf.2018.02.003

36. von Elm E, Altman DG, Egger M, et al. STROBE Initiative. The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 
statement: guidelines for reporting observational studies. J Clin Epidemiol. 2008;61(4):344–349. doi:10.1016/j.jclinepi.2007.11.008

37. Boyatzis RE. Transforming Qualitative Information: Thematic Analysis and Code Development. Sage Publications, Inc; 1998.
38. Crabtree BF, Miller WF. A template approach to text analysis: developing and using codebooks. In: Crabtree BF, Miller WL, editors. Doing 

Qualitative Research. Sage Publications, Inc; 1992:93–109.
39. Horlait M, De Regge M, Baes S, Eeckloo K, Leys M. Exploring non-physician care professionals’ roles in cancer multidisciplinary team meetings: 

a qualitative study. PLoS One. 2022;17(2):e0263611. doi:10.1371/journal.pone.0263611
40. Levit L, Balogh E, Nass S, et al.; Committee on Improving the Quality of Cancer Care: Addressing the Challenges of an Aging Population; Board 

on Health Care Services; Institute of Medicine. Delivering High-Quality Cancer Care: Charting a New Course for a System in Crisis. Washington 
(DC): National Academies Press (US); 2013. PMID: 24872984.

41. Jonsen AR, Siegler M, Winslade WJ. Clinical Ethics: A Practical Approach to Ethical Decisions in Clinical Medicine, 7e (LANGE Clinical 
Science). McGraw-Hill Medical; 2010.

42. Morita T, Miyashita M, Yamagishi A, et al. A region-based palliative care intervention trial using the mixed-method approach: japan OPTIM study. 
BMC Palliat Care. 2012;11(1):2. doi:10.1186/1472-684X-11-2

43. Okuyama TA, Kizawa Y. [National survey on the current state of palliative care. National Trend] Kanwa kea no genjo ni kansuru zenkokujittai-
chosa, zenkoku no doko (in Japanese). [Case studies on palliative care screening] Kanwa kea sukuriiningu ni kansuru jirei shuu (in Japanese); 2016: 
p.4–15. Available from: https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000122400.pdf. Accessed May 5, 2023.

44. Cancer Center S, The Views of 1275 people who faced up to breast cancer (Article in Japanese). Available from: https://www.scchr.jp/book/ 
houkokusho/2013nyugan.html. Accessed October 22, 2022.

45. Klie JC, Bugert M, Boullosa B, Eckart de Castilho R, Gurevych I. The INCEpTION Platform: machine Assisted and Knowledge-Oriented 
Interactive Annotation. In Proceedings of the 27th International 2018. Conference on Computational Linguistics: System Demonstrations; 
2018:5–9.

46. Langberg EM, Dyhr L, Davidsen AS. Development of the concept of patient-centredness - A systematic review. Patient Educ Couns. 2019;102 
(7):1228–1236. doi:10.1016/j.pec.2019.02.023

47. Grover S, Fitzpatrick A, Azim FT, et al. Defining and implementing patient-centered care: an umbrella review. Patient Educ Couns. 2022;105 
(7):1679–1688. doi:10.1016/j.pec.2021.11.004

48. Janssen A, Robinson T, Brunner M, et al. Multidisciplinary teams and ICT: a qualitative study exploring the use of technology and its impact on 
multidisciplinary team meetings. BMC Health Serv Res. 2018;18(1):444. doi:10.1186/s12913-018-3242-3

49. Vos JFJ, Boonstra A, Kooistra A, et al. The influence of electronic health record use on collaboration among medical specialties. BMC Health Serv 
Res. 2020;20(1):676. doi:10.1186/s12913-020-05542-6

50. Stoumpos AI, Kitsios F, Talias MA. Digital transformation in healthcare: technology acceptance and its applications. Int J Environ Res Public 
Health. 2023;20(4):3407. doi:10.3390/ijerph20043407

51. Lamprell K, Arnolda G, Delaney GP, et al. The challenge of putting principles into practice: resource tensions and real-world constraints in 
multidisciplinary oncology team meetings. Asia Pac J Clin Oncol. 2019;15(4):199–207. doi:10.1111/ajco.13166

https://doi.org/10.2147/JMDH.S455281                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2024:17 2080

Sugiyama et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1093/annonc/mdj102
https://doi.org/10.1186/s12885-018-4841-4
https://doi.org/10.1245/s10434-016-5347-4
https://doi.org/10.2147/JMDH.S286044
https://doi.org/10.1007/s00268-018-4815-3
https://doi.org/10.1371/journal.pone.0139921
https://doi.org/10.2147/JMDH.S196660
https://doi.org/10.2147/JMDH.S309162
https://doi.org/10.1002/cncr.23007
https://doi.org/10.1016/j.breast.2018.12.012
https://doi.org/10.2147/JMDH.S283166
https://doi.org/10.1016/j.pec.2021.12.010
https://doi.org/10.1016/j.pec.2021.12.010
https://doi.org/10.2147/PPA.S292239
https://doi.org/10.1111/medu.12665
https://doi.org/10.1016/j.ijmedinf.2018.02.003
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1371/journal.pone.0263611
https://doi.org/10.1186/1472-684X-11-2
https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000122400.pdf
https://www.scchr.jp/book/houkokusho/2013nyugan.html
https://www.scchr.jp/book/houkokusho/2013nyugan.html
https://doi.org/10.1016/j.pec.2019.02.023
https://doi.org/10.1016/j.pec.2021.11.004
https://doi.org/10.1186/s12913-018-3242-3
https://doi.org/10.1186/s12913-020-05542-6
https://doi.org/10.3390/ijerph20043407
https://doi.org/10.1111/ajco.13166
https://www.dovepress.com
https://www.dovepress.com


52. Brom L, De Snoo-Trimp JC, Onwuteaka-Philipsen BD, et al. Challenges in shared decision making in advanced cancer care: a qualitative 
longitudinal observational and interview study. Health Expect. 2017;20(1):69–84. doi:10.1111/hex.12434

53. Kane HL, Halpern MT, Squiers LB, et al. Implementing and evaluating shared decision making in oncology practice. CA Cancer J Clin. 2014;64 
(6):377–388. doi:10.3322/caac.21245

54. Kočo L, Siebers CCN, Schlooz M, et al. Mapping current organizational structure and improvement points of breast cancer multidisciplinary team 
meetings - An interview study. J Multidiscip Healthc. 2022;15:2421–2430. doi:10.2147/JMDH.S380293

55. Lee PY, Chang TR. Application of integrative information system improves the quality and effectiveness of cancer case management. J Multidiscip 
Healthc. 2015;8:287–290. doi:10.2147/JMDH.S77714

Journal of Multidisciplinary Healthcare                                                                                             Dovepress 

Publish your work in this journal 
The Journal of Multidisciplinary Healthcare is an international, peer-reviewed open-access journal that aims to represent and publish research in 
healthcare areas delivered by practitioners of different disciplines. This includes studies and reviews conducted by multidisciplinary teams as well 
as research which evaluates the results or conduct of such teams or healthcare processes in general. The journal covers a very wide range of areas 
and welcomes submissions from practitioners at all levels, from all over the world. The manuscript management system is completely online and 
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal

Journal of Multidisciplinary Healthcare 2024:17                                                                             DovePress                                                                                                                       2081

Dovepress                                                                                                                                                        Sugiyama et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1111/hex.12434
https://doi.org/10.3322/caac.21245
https://doi.org/10.2147/JMDH.S380293
https://doi.org/10.2147/JMDH.S77714
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Design
	Setting
	Data Collection Process
	Data Analysis
	Annotation Process
	Annotation Guide
	Provisional Tag-Sets
	Annotation Tool
	Analysis of Annotation Results
	Definition and Measurement of Patient-Centered Information


	Results
	Data Overview
	Revised Tag-Sets
	Annotation Results

	Discussion
	Strengths and Limitations
	Conclusion
	Data Sharing Statement
	Ethics Approval
	Informed Consent
	Acknowledgments
	Funding
	Disclosure

