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Abstract 

Background: Cancer is subject to approximately one in six deaths worldwide. Cancer 

prevention relies on accurate data and statistics about cancer which set base for 

interventional and proactive policymaking. In Estonia, cancer data is collected by health 

care professionals, who record data to the Estonian National Health Information System 

(ENHIS) and by the Cancer Registry (CR) working under the National Institute for 

Health Development (NIHD), who collect cancer data from health care professionals 

with cancer notices. This results in potential data duplication in the ENHIS´ and CR´s 

work processes. Additionally, it is reported that approximately 20% of all cancer cases 

in Estonia remain unreported to the CR on time. The aim of the thesis is to analyse 

whether a “once-only” documentation of necessary cancer datapoints is possible to 

cover the needs of documenting health care services´ provision and the cancer registry. 

Methods: A qualitative study was conducted by performing document analysis on 

documents containing cancer datapoints recorded in the ENHIS and CR. Semi-

structured expert interviews were conducted with representatives of hospitals and the 

CR. The results of the document analysis revealed that out of 37 datapoints in the 

cancer notice, 17 datapoints were detected in the ENHIS and 20 datapoints were 

identified as unique to the CR, resulting in a 46% overlap of datapoints in the ENHIS 

and CR. The expert interviews indicated that there is interest towards exploring the 

opportunity of data re-use by enabling automatic data querying for the CR from the 

ENHIS, although experts expressed hesitation whether the free text fields in the ENHIS 

could be structured into specific fields to enable querying for the CR. Conclusions: 

Optimisation of data exchange and reduction of data duplication between the ENHIS 

and the CR could reside in the automation of CR´s data query instead of manual data 

collection with cancer notices. 

This thesis is written in English and is 40 pages long, including 6 chapters and 4 figures. 
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Annotatsioon 

Andmete kattuvuse ja andmevahetuse optimeerimisvõimaluste analüüs 

Eesti vähiregistris ja tervise infosüsteemis 

Taust: Maailmas sureb umbes üks kuuest inimesest vähktõve tõttu. Vähiennetus 

tugineb suures osas täpsetele vähiandmetele ja statistikale, mis on aluseks erinevate 

ennetavate sekkumiste ja regulatsioonide kujundamiseks. Eestis koguvad vähiandmeid 

tervishoiutöötajad, kes sisestavad andmed Tervise infosüsteemi (TIS), ja Tervise 

Arengu Instituudi (TAI) all töötav vähiregister (VR), mis kogub vähiandmeid 

tervishoiutöötajatelt vähiteatiste kaudu. Selle tulemusena leiab TIS-i ja VR-i 

andmestikes aset potentsiaalne andmete dubleerimine. Lisaks on teada, et kõikidest 

vähijuhtudest Eestis jääb VR-le õigeagselt teatamata ligikaudu 20% vähijuhtudest. 

Lõputöö eesmärk on analüüsida, kas vähiandmete ühekordne dokumenteerimine on 

võimalik, et katta tervishoiuteenuste osutamise dokumenteerimise ja vähiregistri 

vajadused. Metoodika: Kvalitatiivne uuring viidi läbi esmalt dokumentide analüüsi 

kaudu, kus võrreldi TIS-i ja VR-i teatiste andmepunkte. Haiglate ja VR-i esindajatega 

viidi läbi poolstruktureeritud eksperdiintervjuud. Tulemused: Dokumendianalüüsi 

tulemused näitasid, et 37 vähiteatise andmepunkti hulgast kajastuvad 17 andmepunkti 

TIS-is ja 20 andmepunkti on unikaalsed vähiteatisele, osutades andmete dubleerimisele 

46% ulatuses. Eksperdiintervjuudest selgus, et valdkonna esindajatel on huvi andmete 

taaskasutamise vastu, võimaldades VR-le automaatset andmepäringut TIS-ist, kuigi 

väljendati kõhklust TIS-is sisalduvate vabateksti väljade struktureerimise osas. 

Järeldused: VR-i andmepäringu automatiseerimine vähiteatiste manuaalse kogumise ja 

töötlemise asemel võimaldaks optimeerida andmevahetust ja vähendada andmete 

duplikatsiooni TIS-is ja VR-is. 

Lõputöö on kirjutatud inglise keeles ning sisaldab teksti 40 leheküljel, 6 peatükki ja 4 

joonist. 
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1 Introduction 

Cancer is subject to approximately one in six deaths worldwide [1], [2]. Treating cancer 

includes conventional methods such as surgery, radiotherapy and chemotherapy, and 

modern methods such as hormone treatment, stem cell therapy and immunotherapy [2]. 

Although effective treatment measures may reduce cancer mortality, the incidence of 

cancer is still widespread with about 442 new cancer cases per 100 000 people yearly, 

based on 2013-2017 data [3]. Reducing the incidence of cancer relies heavily on 

preventative measures such as avoiding tobacco usage and decreasing carcinogens from 

food and from the everyday living environment [4], [5], [6], [7], [8]. Prevention also 

relies on accurate data and statistics about cancer which set base for interventional and 

proactive policymaking [9], [10]. 

Two of the key stakeholders collecting, managing and exchanging cancer data in 

Estonia are the Cancer Registry (CR), operating under the National Institute for Health 

Development (NIHD) and the health care professionals, who record cancer data in their 

hospital information systems, from where it is sent to the Estonian National Health 

Information System (ENHIS). Recording and collecting cancer data into the ENHIS is a 

fundamental process of health care workers´ daily tasks. However, current Estonian 

legislation requires that data of the same nature must also be reported to the CR, who 

collects cancer data from health care professionals in the form of a cancer notice for 

statistical analysis and public health surveillance purposes [11], [12], [13].  

Initial background research on this thematic indicated, that an overlap in the cancer 

datapoints collected to the ENHIS and the CR may occur, resulting in data duplication 

instead of enabling “once-only” data collection and secondary use of existing data, as 

advised in the vision document for the New Generation Health Information System 

(upTIS, uue põlvkonna tervise infosüsteem) [14], [15]. Additionally, it is reported that 

approximately 20% of all cancer cases in Estonia remain unreported to the CR on time, 

resulting in manual tracing of missing cancer cases for the CR specialists [16]. Further 

on, inaccurate or missing data alters the validity of cancer statistics, whereas correct 
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statistics are imperative for detecting trends and developing strategies to be prepared 

and able to reduce cancer mortality and incidence [3]. With these aspects in mind, the 

following problem statement, aim, objectives and research questions were formulated 

for this thesis. 

 

Problem statement: Documentation of cancer data according to national legislation 

requires duplicative and separate documentation of different cancer data compositions 

into separate databases [11], [12], [17]. 

Aim: This research aims to analyse whether a “once-only” documentation of necessary 

cancer datapoints is possible to cover the needs of documenting health care services´ 

provision and the cancer registry. 

Objectives: 

• Identify cancer datapoints in the ENHIS and CR notices 

• Identify overlapping cancer datapoints in the ENHIS and CR notices 

• Determine the necessary datapoints needed for once-only data collection for the 

ENHIS and the CR 

Research questions: 

1. Which cancer datapoints are displayed in the ENHIS and CR notices? 

2. To what extent are there overlapping cancer datapoints in the ENHIS and CR 

notices? 

3. What are the necessary datapoints needed for once-only data collection for the 

ENHIS and CR? 
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2 Theoretical basis 

This chapter gives an overview of the General Systems Theory and the Learning 

Organisation Theory as the theoretical bases for the thesis and the background 

information and previous research regarding cancer and cancer datasets. 

2.1 General Systems Theory and The Learning Organisation Theory – 

origin and concepts 

A system is defined as “a regularly interacting or interdependent group of items 

forming a unified whole” [17]. The theory of looking at the world and our surroundings 

as wholes instead of separate parts, dates back to early philosophers such as, for 

example, Aristotle [18]. He exemplified a system through a human body, explaining 

that the human body as a whole is more than just the aggregate of all body parts, since 

the function and existence of a living body cannot be compared to that of a lifeless 

body, although the structure and composition of both may be the same [18]. The 

systems theory has seen many contributions and developments by scientists and 

specialists from different fields, covering, for example, biology, engineering, 

psychology, business and health care [18], [19]. However, as there is a myriad of 

disciplines and specialties containing different systems, Austrian biologist Ludwig von 

Bertalanffy recognised the need for a universal systems theory, which he nominated as 

the General Systems Theory (GST) [18], [20].  

The purpose of GST is to unify different sciences to determine common principles 

among otherwise separate systems and to provide a universal framework for specialists 

from diverse fields to prevent reproduction of identical principles [18], [21]. Similarly 

to Aristotle´s argumentation on the human body as a whole system, von Bertalanffy 

focused on investigating systems as a whole and the interaction between the system´s 

parts, instead of trying to understand the system by reducing it to isolated parts [20], 

[21]. Besides viewing systems as whole, another key concept of GST is the 

dichotomization of systems as open or closed [22]. Open systems communicate and 

exchange mediums with the environment (e.g., humans), whereas closed systems 
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remain isolated, without any material entering nor exiting the system (e.g., minority 

communities separated from the modern civilisation) [18], [20]. Although von 

Bertalanffy developed the GST emanating from his experience in biology, parallels can 

be drawn to systems other than living organisms as well, for example the healthcare 

system [22]. 

The GST has proven to be useful in providing insights to the healthcare system [18]. 

The theory enables to understand the complexities of healthcare systems and it is 

especially suitable when addressing information technology solutions in healthcare [23]. 

It is also used in public health to identify and understand issues through analysing 

systems as wholes but also interactions and relationships between the system´s parts 

[24]. Within the context of healthcare, the system consists of various parts that can be 

categorised into different stakeholders (e.g., patients, institutions, policy makers), 

different levels of care (e.g., preventative and palliative) and different professions (e.g. 

doctors, nurses, epidemiologists) [18]. With the healthcare system receiving energic 

inputs and data and producing this into services, patient volumes and transformed data, 

it can be said that healthcare systems are open systems [25]. This thesis focuses on the 

Estonian healthcare system and the integral parts of the system- institutions as key 

stakeholders that collect, analyse and manage cancer data for preventative public health 

purposes. 

An adaptation from the GST is The Learning Organisation theory, which utilises the 

conceptual framework of systems thinking [19]. This theory has been first described by 

Peter Senge, who emphasizes the importance of organisations capabilities of 

transforming into learning organisations in order to ensure continuous improvement and 

goal-achievement [19]. Senge highlighted five practices an organization must maintain 

to be a learning organisation, which include: systems thinking, personal mastery, mental 

models, building a shared vision and team learning [19]. Within these disciplines, 

systems thinking is said to be of highest importance according to Senge, as this provides 

a holistic approach and a framework to detecting patterns and describing the 

relationships between the system´s parts [19]. 

Healthcare is one of the fastest developing fields today, with 30% of the data in the 

world generated by the healthcare industry [27]. This means that organisations in 

healthcare must always be ready to examine their work and learn from any mistakes in 
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the past [19]. According to Senge, all of the five abovementioned practices must be 

implemented by the organisation as a whole in order to become a learning organisation 

[19].  

2.2 Cancer and cancer datasets 

“Cancer” is a collective term for a combination of diseases that may develop as a result 

of malignant cellular changes. The cause of these cellular changes lies in the 

interactions between a person´s genetic and environmental factors [1]. Cancer is subject 

to approximately one in six deaths worldwide [1], [2]. Decreasing cancer mortality and 

reducing the global cancer burden is often thought to be most effective by implementing 

primary prevention – decreasing tobacco usage, red meat consumption, fatty foods and 

other potential carcinogens [4], [5], [6], [7], [8]. When complemented with screenings 

and effective treatment, a remarkable decrease of cancer burden could be seen [6]. 

Primary prevention together with conventional and modern treatment methods, such as, 

for example surgery, chemotherapy, stem cell and targeted therapy, is an effective way 

to reduce cancer incidence [2]. To move towards more efficient cancer control and 

treatment methods, data and statistics about cancer are collected globally as a part of 

public health surveillance [9], [10]. Along other aspects of consideration, the collected 

data provides a basis for deploying interventions and strategies for prevention and 

patient care [26], [27]. Some examples of collected datasets include patient 

demographics, primary tumor site, morphology, stage of the cancer, treatment 

information, and death date [9]. It has been shown that a limitation to data collection is 

that information about comorbidities, risk factors like smoking, socioeconomic aspects 

or other occupational hazards is often not collected, although this data could provide 

additional input for implementing efficient cancer control methods [28]. 

2.3 Estonian databases and regulations 

In Estonia, secondary cancer data have been registered retrospectively since 1968 [29]. 

The responsible institution for gathering reliable and complete cancer data is the 

National Institute for Health Development (NIHD) [11], [30]. It is a government 

established research and development institution that collects and analyses secondary 

data and provides reliable national information not only for cancer data, but also for 
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birth and abortion, drug treatment, causes of death, tuberculosis, and cancer screening 

data [30]. This master´s thesis focuses on NIHD´s Cancer Registry (CR) data, as the 

other abovementioned registries managed by NIHD do not mediate cancer data and with 

the cancer screening registry being separate from the CR, therefore these are not in the 

scope of this thesis. In addition to the CR, patients´ cancer data is also inserted to the 

Estonian National Health Information System (ENHIS). The ENHIS is a central 

national database, through which healthcare service providers can exchange data and 

see health data inserted by other medical professionals. Healthcare service providers, 

including pathologists, have an obligation to insert data to the ENHIS [31]. The 

authorized processor for the ENHIS is the Health and Welfare Information Systems 

Centre (TEHIK), which is responsible for maintenance, management, and development 

of the system [32].  

By sending data to the ENHIS, healthcare service providers are fulfilling the “Health 

Services Organisation Act” (Tervishoiuteenuste korraldamise seadus) [33], the “Health 

Information System Statute” (Tervise infosüsteemi põhimäärus) [32], the act 

“Conditions and procedure for documenting the provision of health care services” 

(Tervishoiuteenuse osutamise dokumenteerimise tingimused ja kord) [34] and 

Regulation No. 53 of the Minister of Social Affairs of September 17, 2008 “Data 

composition of the documents to be transmitted to the health information system and the 

conditions and procedure for their submission” (Tervise infosüsteemi edastatavate 

dokumentide andmekoosseisud ning nende esitamise tingimused ja kord) [35]. Sending 

data to the CR, is regulated by the “Cancer Registry statute” (Vähiregistri põhimäärus) 

[11], the “Procedure for keeping the Estonian Cancer Registry” (Eesti Vähiregistri 

pidamise kord) [12] and the “Public Health Act” (Rahvatervise seadus) [13]. 

In 2021, a vision document about the New Generation Health Information System 

(upTIS, uue põlvkonna tervise infosüsteem) was published where the initial concept and 

an action plan on how to further develop the ENHIS over the next decade is discussed. 

The aim of upTIS is to offer the use of digital solutions as smartly and abundantly as 

possible and, among other goals, improve clinical processes. Emanating from that, one 

of today´s challenges presented in the vision document is related to adhering to the 

“once-only” data collection principle. According to this principle, data that have already 

been collected in national databases do not need to be duplicated and collected again, 
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but instead data querying must be enabled. The reuse of data collected in other 

databases must also be taken into account [14], [15]. 

2.4 Cancer data collection methods in Estonian databases 

In the Hospital Information System (HIS), primary documentation of cancer data is 

digital. Data is inserted to patient case summaries and examination results in the 

healthcare service provider´s local HIS. When the case summary is confirmed and 

closed by the healthcare service provider, data is sent from the HIS to the central 

ENHIS [36]. For the CR, cancer data is gathered from healthcare service providers and 

forensic pathologists-experts either through the data exchange layer of state information 

systems (X-Road); by electronically filled cancer notices, that are encrypted and sent to 

NIHD; or by paper-based cancer notices, sent to NIHD by registered post [30]. 

Additionally, NIHD exchanges data with the Estonian population register (for personal 

data) and register of causes of death, as well as compares the CR database with 

databases of North Estonia Regional Hospital (PERH, Põhja-Eesti Regionaalhaigla) 

and Tartu University Clinic (TÜK, Tartu Ülikooli Kliinikum) [30]. 

Both NIHD and ENHIS are seeming to be collecting cancer data that is overlapping 

with similar data fields to some extent. The purposes of data collection for both 

establishments remain different, with NIHD gathering data for statistical purposes and 

ENHIS data mainly providing patient anamnesis details and examination results. 

According to the national Cancer Control Action Plan 2021-2030 written and finalised 

in 2021, the CR receives cancer notices on paper. However, the CR had the ability to 

link with other databases (e.g. HIS, ENHIS, health insurance fund database, etc.) for 

data supplementation already then [16]. Nevertheless, in a master´s thesis on the topic 

of “The Analysis and Design of the Electronic Cancer Registry Notification Information 

System at the North Estonia Medical Centre” published in May 2022, the author 

describes an electronic CR notice, that the author devised. By May 2022, the electronic 

CR notice had been in use in the PERH local HIS for about one year [37]. Question 

remains, whether other Estonian hospitals, that treat cancer patients – East Tallinn 

Central Hospital (ITK, Ida-Tallinna Keskhaigla) and TÜK, also use an electronic notice 

system for submitting cancer data to the CR or are they using paper-based notices, 

which is a time-consuming and poorly traceable method.  
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2.5 Problems behind data duplication and future prospects in Estonia 

The ENHIS data exchange uses Health Level 7 (HL7) v3 messages based on the 

Extensible Markup Language (XML) syntax, and Clinical Document Architecture 

(CDA) document standard [14], [38]. However, these standards tend to be inconvenient, 

studying the standards is difficult and they are not directly aimed at developers, which is 

why technical development periods are long [14]. A large part of health data is 

unstructured and collected as free text. Therefore, much of the health data has low reuse 

value [14] and separate cancer notices had to be taken into use.  

Another problem relates to manual cancer data submission by healthcare providers. 

About 20% of all cancer cases are not submitted to the CR on time, although it is 

required by law [13], [16]. According to the Action Plan for Cancer Control compiled 

and approved in 2021, there are no structured digital cancer notices and data submitted 

to the CR are inaccurate, partial or instructions for filling out the notices have not been 

followed. Finding the relevant cancer cases and entering them to the CR will thus fall on 

the registry workers, adding additional manual and time-consuming obligations, which 

is why NIHD publishes cancer data with a two-year delay [16]. According to a 2015 

master´s thesis about the “Completeness of The Estonian Cancer Registry”, unreported 

primary cancer cases from PERH and TÜK made up 5% of the total number of primary 

cases in Estonia in 2010-2011; and for data completeness, synchronisation and data 

comparison with the Estonian Health Insurance Fund and health information systems 

managed by TEHIK, should be enabled [39].  

Yet another complication in coordinating the exchange of health data, is related to the 

TNM classification standard. This standard is published by the Union for International 

Cancer Control (UICC) and American Joint Committee on Cancer (AJCC) and is 

internationally recognised for classifying the spread of cancer [40], [41]. Estonian 

Cancer Society is an associate member of the UICC since 2004 [42]. However, the 

licence for TNM classification standard has never been acquired by Estonia, although 

the TNM staging is used exhaustively in Estonian hospitals. According to the Action 

Plan for Cancer Control, the 8th version of TNM is currently in use in Estonia by 

agreement [16]. Nonetheless, Systematized Nomenclature of Medicine: Clinical Terms 

(SNOMED CT) is free to use for everyone in the country since Estonia is a member 

state of the SNOMED community [38]. SNOMED CT is a coded medical terminology, 



18 

consisting of more than 350 000 concepts, that are logically connected to each other 

[38]. Each concept is provided with a linguistic and semantic description [38]. In July 

2022, a new licensing agreement came in force between the American College of 

Surgeons and SNOMED International, to enable SNOMED International to incorporate 

updated AJCC staging concepts to SNOMED CT [43]. Outdated AJCC content will also 

be eliminated from SNOMED CT [43]. This agreement will enable implementation of 

the current evidence-based cancer staging concepts in clinical practice [43]. 

Based on the examples of data deficiencies and process errors described above, it can be 

said that justification for using cancer notices separate from ENHIS may not be the most 

optimal way for data exchange. Automatic data query from the ENHIS would reduce 

errors and relieve the workload for both NIHD workers and healthcare service 

providers. The upTIS project has been initiated in Estonia to update the ENHIS, with 

one of the main aims being erasing such inefficiencies as described above. One of the 

project´s aims is to transfer data exchange from the current HL7 v3 and CDA to the 

HL7 Fast Healthcare Interoperability Resources (FHIR) standard [14]. FHIR provides a 

so-called data-based exchange, where a message consists of several FHIR resources that 

are linked together. In FHIR messages, it is possible to send and request resources 

separately, which is a significantly more flexible approach when compared to CDA 

[38]. This data exchange standard also narrows the maximum dataset in the information 

model allowing to exchange exactly as much data as necessary according to different 

use cases of various stakeholders, while simultaneously maintaining interoperability 

[14]. 

2.6 Previous research on structured cancer datasets 

Previous research shows an optimal dataset of cancer data collected in the United States. 

Cancer registries across the U.S. are obligated to gather data about cancer [44]. Cancer 

incidence data collection began in 1973, when the Surveillance Epidemiology and End 

Results (SEER) Program of the National Cancer Institute (NCI) was initiated [44]. 

Along with the National Program of Cancer Registries (NPCR) formed in 1992, data 

collection for the U.S. population is managed by the two mentioned programs [44]. 

SEER and NPCR also publish the yearly United States Cancer Statistics (USCS), which 

provides information on the cancer burden, data for research, cancer control evaluations 
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and future prospects [44]. Cancer data reporting depends foremost on quality data 

provided by hospitals and pathology laboratories [44]. Collected datasets include 

diagnosis, treatment, and outcomes and are used for surveillance, healthcare planning 

and compiling cancer control interventions [44]. 

Cancer data collection is recognized to be complex due to the heterogeneity of the 

disease, various diagnostic and prognostic aspects and the number of medical 

encounters of the patient, that contribute to data production from different 

unharmonised data sources [44]. Challenges presented are similar to those in the 

Estonian digital healthcare – lack of discrete data fields, use of free-text fields, problems 

with data flow, delay in data publication and availability and absence of standardized 

cancer data collection methods [44]. The current standard in the U.S. for electronic data 

transmission from ambulatory care to the central cancer registry is the “HL7 

Implementation Guide for CDA© Release 2: Ambulatory Healthcare Provider 

Reporting to Central Cancer Registries, Release 1", Cancer Registry CDA IG” [44]. 

This standard determines the composition and format for data reporting, however it does 

not use HL7 FHIR [44]. The current reporting process is claimed to be time-consuming, 

unreliable and resource demanding, leading to some cancers and treatment information 

being unreported [44]. As a solution, automated electronic reporting of cancer cases is 

seen [44] which could be relevant in the Estonian context for cancer cases´ reporting 

automation as well. 

Today there are no data models or structured approaches implemented in the U.S. to 

collect cancer data efficiently and in a reusable manner [45]. The research of the FHIR 

Infrastructure Work Group describes an approach to collecting cancer data through 

using FHIR resources [46]. An implementation guide (IG) is “a set of rules about how 

FHIR resources are used (or should be used) to solve a particular problem, with 

associated documentation to support and clarify the usage” [46]. A FHIR resource is a 

category of health care data, which defines data components; it is an indivisible unit of 

information [47], [48]. The Central Cancer Registry Reporting Content IG is intended to 

be used for automation of data capture about cancer cases and treatment. For this, it will 

also use the Making Electronic Data More Available for Research and Public Health 

(MedMorph) Reference Architecture (RA) IG and other FHIR frameworks [44], [49]. In 

turn, the detailed specification for MedMorph Central Cancer Registry Reporting 

Content IG utilises various FHIR profiles and IGs [50]. A FHIR profile is defined as “a 
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set of constraints on a resource” [51]. One of the used IGs is Minimal Common 

Oncology Data Elements (mCODE) FHIR IG Usage [50]. 

mCODE was initiated to assemble the basis of structured data elements for cancer in 

electronic health records [45]. It allows capturing quality data about patients´ 

treatments, enabling each cancer case and treatment to advance the comparative 

effectiveness analysis of different treatment options [45]. In addition to treatment 

analysis, mCODE presents a framework of datasets to be collected about cancer patients 

[45]. mCODE contains about 30 FHIR profiles that are categorized into six groups: 

Patient Information Group, Disease Characterization Group, Health Assessment Group, 

Genomics Group, Cancer Treatments Group and Outcomes Group [45]. A 

comprehensive view of mCODE profiles and their interrelationships is added to 

Appendix 1. 

Another research, conducted on the German healthcare system´s cancer data exchange 

illustrates why standardisation of data elements is important, as it enables 

interoperability and data sharing between different organisations [52]. The research 

describes a problem of similar thematic, as described in previous chapters, where 

stakeholders of the German healthcare system, such as university hospitals, cancer 

centers and biobanks face a problem of maintaining interoperable cancer data exchange 

without coordinated standards [52]. Each of the stakeholders have different use-cases of 

cancer data usage, which is why creation of a modular FHIR dataset is explored, 

allowing structured data exchange and storage with a universal data format [52]. For a 

complete description of cancer and achieving an optimal dataset for recording cancer 

data, the adapted data model of following data profiles was described: primary 

diagnosis, histology, metastasis, grading, TNMc/TNMp, surgery, radiotherapy, systemic 

therapy, residual status, overall assessment of tumor status, follow-up, treatment case, 

vital status [52]. 

2.7 Conclusion of theoretical basis 

In conclusion, duplicative cancer data collection by healthcare service providers, who 

are obliged to submit data to the ENHIS and the CR separately, presents as an 

inefficiency in the Estonian healthcare system. In some cases, data submission to the 

CR may even take place on paper-based cancer notices, which is a time-consuming and 
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error prone method. Secondary use of collected cancer data is of great importance in 

research, epidemiological surveillance, and evaluation [52]. It is established, that control 

of the cancer burden could be supported by extensive implementation of verified 

preventative interventions [9]. As cancer control is a data-driven matter, it is only 

possible with precise, timely and complete data [9], [52]. Previous research indicates 

that a structured dataset for automatic cancer reporting improves data completeness and 

this is demonstrated through exploring the HL7 FHIR mCODE initiative [45], as 

Estonia´s healthcare system is also moving towards implementing the FHIR 

specification [14], [38]. Research from Germany affirmed that organisations 

participating in cancer data exchange face difficulties without having a common data 

standard [52]. Hence, analysis of primary data collection and its usage for NIHD´s 

secondary data collection is performed in the thesis on the basis of the General Systems 

Theory and the Learning Organisation Theory. These theories enable to research the 

current internal work processes of healthcare professionals and CR specialists as 

subsystems of the healthcare system and analyse the stance of the organisations toward 

adopting more optimal data exchange methods. The theories also provide a basis for the 

analysis of the interdependence and relationships between the subsystems as they form a 

unified whole of the healthcare system´s cancer data management entity. To research 

this theme further and provide potential opportunities for improvement, next chapters 

will present a methodology overview of document analysis and expert interviews, 

results of this research, discussion and proposals for further research. The topic out of 

scope for this thesis is data quality of cancer data in the CR and ENHIS.  
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3 Methodology 

This thesis is written on the basis of the advocacy and participatory worldview, applied 

within a qualitative research method, as described by J. W. Creswell, B. Atweh, S. 

Kemmis and P. Weeks [53], [54]. Key features of this worldview include targeting a 

policy reform or a plan for transformation, with the aim of improving the lives of the 

research participants or target groups [53]. Hence, during document analysis for this 

thesis, regulatory policies were processed along with inputs from interviewees, 

describing the current inefficiencies in the cancer data collection system and targeting 

potential methods for improvement. Within the advocacy and participatory worldview, 

attention is also aimed at including participants as collaborative parties, as opposed to 

marginalised individuals [53], which is why consideration was given to implement four 

principles while compiling the scheme for the interview. Firstly, clear communication 

with the participants was established by interacting in a manner that conveys trust and 

transparency [54]. Secondly, an accurate and goal-oriented intent was conveyed to 

participants, by explaining the background of the research to the interviewees, but not 

expecting them to share a solution to the problem right away [54]. Thirdly, jargon was 

avoided in the interview scheme, which was shared with the participants, by writing out 

any abbreviations to avoid misunderstandings [54]. Lastly, appreciation of the 

participants´ time constraints was expressed, by designing the interview scheme in an 

optimal manner to retrieve as much of quality information as possible in an efficient 

timeframe [54]. 

Triangulation strategy was used for quality improvement of the qualitative research 

[55]. In triangulation, combination of methodologies is used to study the same topic 

[56], for example, two qualitative research methods [55]. By collecting information 

from different sources with different methods, the author can confirm the findings and 

reduce any biases [56]. Data collection was conducted by a review of cancer data 

documentation and selection of appropriate documentation for further document 

analysis; followed by individual unstandardised semi-structured expert interviews. 
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Previous knowledge from document analysis was collected prior to performing the 

interviews. A combination of inductive and deductive content analysis was chosen for 

analysing the interviews´ transcripts. The purpose of the inductive approach enables 

avoidance of any biases and allows new potential perspectives to emerge from 

interviews and the deductive approach enables to remain within limits of the specific 

research topic by following the semi-structured interview scheme [57]. 

3.1 Document analysis 

For answering the first research question “Which cancer datafields are displayed in the 

ENHIS and CR notices?” and the second research question of the thesis “To what extent 

are there overlapping cancer datapoints in the ENHIS and CR notices?” a document 

analysis approach was chosen. Document analysis is used for electronic or printed 

materials consisting of text and images, to interpret data into meaning and gain 

knowledge as explained by Glenn A. Bowen [56]. This method is often used in 

healthcare researches due to a large number of healthcare documentation being 

produced constantly [58]. The benefit of document analysis manifests in developing 

original information and knowledge in fields that cannot be researched by observational 

or experimental methods [58]. It is also a stable method as in the researcher´s 

examination of documents does not alter the target under study [56]. As a disadvantage 

to document analysis accessibility to documents can be brought out or the process of 

retrieving the documents can be difficult [56]. Additionally, the documents are initially 

produced for aims other than having them researched which may result in the researcher 

not being able to retrieve sufficient details from the documents [56]. 

As the first step of document analysis, Estonian regulations and laws were reviewed to 

identify legislation covering health data processing, management and exchange in the 

ENHIS and the CR. From the included legislation, information regarding cancer data 

management was retrieved. Thirdly, data collectors, data exchangers and data fields of 

cancer datasets were extracted from legislation. In the next steps, standards and 

guidelines for healthcare professionals collecting patient and cancer data were retrieved 

from public sources. From the standards and guidelines, all specific datapoints related to 

cancer patients and the process of cancer case management in the ENHIS were 

extracted and listed in a Microsoft Excel table. Also, from public sources cancer notice 
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datapoints were retrieved and juxtaposed to the Excel table along the datapoints from 

standards and guidelines. 

The following documents for datasets´ analysis were retrieved from public sources: 

• Health information system data exchange standard: Outpatient case summary. 

TEHIK (Tervise infosüsteemi andmevahetuse standard: Ambulatoorne epikriis. 

TEHIK) [59] 

• Instructions for filling out an outpatient case summary (Ambulatoorse epikriisi 

täitmise juhend) [60] 

• Health information system data exchange standard: Case summary. Patient 

portal. (Tervise infosüsteemi andmevahetuse standards: Epikriis. Digilugu) [61] 

• Instructions for filling out an inpatient discharge summary (Statsionaarse 

epikriisi täitmise juhend) [62] 

• Health information system data exchange standard: Referral reply letter. TEHIK 

(Tervise infosüsteemi standard: Vastus saatekirjale TEHIK) I [63] 

• Instructions for filling out a reply to the reference letter (Saatekirja vastuse 

täitmise juhend) [64] 

• Instructions for completing the form "Notice to the Cancer Registry" (“Teatis 

vähiregistrile” täitmise juhend) [65] 

• Instructions for completing the form "Notification of the Department of 

Pathology to the Cancer Registry" (“Patoloogiaosakonna teatis vähiregistrile” 

vormistamise juhend) [66] 

Based on the comparison conducted between these datasets, a list of overlapping and 

differing datapoints was compiled. The retrieved documents all contained large amounts 

of datapoints in a written and numerically ordered manner. Identification of relevant 

data fields was done to isolate and extract all information related to cancer patients´, 

including general data of medical documents, analysis results, patient data, referral data, 

diagnosis data, treatment data etc. All datapoints were then organized to provide an 

overview of recurring and relevant datapoints.  
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To follow the “once-only” data collection principle, a dataset consisting of all necessary 

datapoints was identified through three steps: 

1. Identifying overlapping datapoints in the ENHIS and CR 

2. Identifying the datapoints needed by NIHD for the CR, that are not represented 

in the ENHIS 

3. Identifying the necessary data used and needed by both stakeholders during 

expert interviews and obtaining additional input for the most optimal data 

exchange principles 

As a final step, all content from the results of the document analysis and results of 

interviews´ content analysis was compared and investigated. 

3.2 Individual unstandardised semi-structured expert interviews 

With hospitals´ and NIHD representatives, individual unstandardised semi-structured 

expert interviews were performed. Unstandardised semi-structured interviews allow 

participants to answer questions in their own words [67]. This contributes to potential 

development of new lines of thought, that may be left unmentioned in case of 

standardised and structured interviews. Answering the interviewer´s questions 

individually provides more time and a calmer pace for the interviewee to elaborate, 

whereas in focus groups the pace may be faster and there is less time for reasoning and 

answering [67]. By conducting individual interviews with different experts, potential 

disputes can also be avoided that may otherwise arise in focus group interviews and 

which may occupy time unnecessarily. Expert interviews enable to gather factual 

knowledge about the field of interest, while ordinary in-depth interviews with any 

participants are aimed at gathering personal opinions or attitudes towards the topic [67], 

[68]. Considering the detailed structure of cancer datasets, the usual practices of 

hospitals´ and NIHD representatives and their knowledge about the field, individual 

unstandardised semi-structured expert interview was chosen as the most appropriate 

method. 

The target participants for the interviews were gathered by purposive sampling, whereas 

using the criterion sampling strategy. This strategy allows to determine and select a 
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limited number of target participants that are most likely to provide relevant and 

practical information on a deeper and more profound level [69]. The interviews were 

conducted online through a Microsoft Teams web-call. The limitation of online 

interviews can be the possibility of poor internet connection, technical errors or poor 

audio/visual quality of the call, which may cause loss of information or loss of time for 

fixing the problems. Nonetheless, advantages for conducting online interviews include 

the interactive communication method, where spontaneous topics may add additional 

value and insight to the topic under research. Additionally, unexpected themes may also 

help overcome researcher-centred bias, in which addressed conversation subjects are 

expected to be of importance to and already known by the author [70]. The questions for 

the interviews were developed alongside document analysis. Each stakeholder group 

was asked different questions emanating from their specific pathway of managing 

cancer patients and/or the patients´ cancer data. The author contacted participants who 

would represent each stakeholder holding and participating in exchange of cancer data 

or regulating this exchange and who would meet the following criteria: be 

knowledgeable in their work field, demonstrate experience in their work field, be in a 

leading role in their work field, be able to express and communicate their opinions and 

knowledge in an articulate manner [71]. 

Expert interviews were conducted with: 

• oncologists from each of the three hospitals in Estonia, where cancer patients are 

treated – PERH, ITK and TÜK 

• specialist working with the CR, and 

• an analytic from Pärnu Hospital. 

Participants were contacted via emails and phone calls. Interview schemes were sent to 

the interviewees beforehand via email, to enable preliminary preparation and fact 

checking. All interviews were conducted virtually during an online web-call in the 

Microsoft Teams environment, to save time at the expense of transportation, since some 

participants were located in other Estonian cities than Tallinn. Additionally, given the 

local rising trend of COVID-19 infections, online web-calls were preferred. Interviews 

took place in October-November 2022. 
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Interviews´ transcriptions were analysed during a combination of inductive and 

deductive content analysis. Content analysis is defined as “a research technique for 

making replicable and valid inferences from texts (or other meaningful matter) to the 

contexts of their use” by the method author K. Krippendorff [72]. “Other meaningful 

matter” is defined by Krippendorff as interviews, art, images, sounds, maps or even 

symbols, that can be used as data for content analysis [72]. Inductive content analysis is 

used for qualitative research by creating code categories for similar patterns based on 

the raw data [73], [57]. Any pre-set codes are avoided to prevent any biases and to allow 

new data and insights to emerge spontaneously [57]. This can also be seen as an 

advantage of the inductive content analysis method – preconceived angles are prevented 

and participants can provide direct information [57]. Deductive content analysis entails 

pre-set codes that are deduced from previous research or an initial theory [57]. In the 

current thesis, the codes are verified against the content of the interviews´ transcriptions 

by firstly applying deductive coding by developing codes based on previous document 

analysis. During deductive analysis, additional codes emerged, leading to an inductive 

coding of transcriptions in parallel, in order to develop codes based on repetitive 

patterns. 

Audio recordings of interviews were reproduced into transcripts non-verbatim. Content 

analysis aims to identify patterns and similar ideas in interviews´ transcripts [74], 

therefore verbatim transcription was not seen necessary as only general ideas were 

extracted. Transcriptions were produced using a speech recognition software. Produced 

transcripts were then proof-read along the recordings and sent back to interviewees for 

fact-checking and quality control. As a limitation of the speech recognition software, it 

was identified that manual transcription of audio recordings could be more accurate in 

cases where the audio is unclear during the recording. Whereas an advantage to speech 

recognition is the speed of transcription, when compared to manual transcription. For 

the next step, content of the transcripts was coded with labels to enable identification 

and categorization of patterns and general ideas in the conducted interviews. Finally, the 

codes are grouped to three topics: “Current work process with cancer data management” 

under which the description of current cancer data management is provided by the 

participants; “Problems in the current work process” where participants highlight 

problems in their daily work processes with cancer data management; and “Ideas for 

improvement” where participants were able to describe their ideas for a more efficient 
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management of cancer data and express any topics of interest regarding cancer data 

management optimisation (see Figure 1). The coding was conducted in the NVivo 

programme [76]. 

 

Figure 1. Interview data coding categorisations 

 

3.3 Ethical considerations 

Permission for recording the interview was requested at the beginning of each 

interview. The author initiated the interview by explaining the aim of the thesis and 

principles for ensuring confidentiality by pseudonymization, in case of including any 

citations to the thesis. Interviewees were then asked for permission to record the audio 

and cite any quotes from the interview. All permissions to record and cite were orally 

obtained and recorded on the recording of each interview. After conducting the 

interviews, transcriptions were produced using a web-based speech recognition and 

transcription service. Recording files were named according to pseudonyms assigned to 

the participants and then uploaded to the transcription environment, where the author 
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registered an account for personal use only. All interviewees received a transcript of 

their interview for any fact checking to assure the quality and truthfulness of the data, 

and for final approval to allow usage of the transcriptions for analysing the content and 

writing the thesis. 

Citations were generalised and pseudonymised to a level which did not allow 

identification of any details related to the participant. Pseudonyms were assigned to 

participants based on the order of interviews (P1, P2, … etc.). Interview recordings and 

transcriptions were stored in the password-protected TalTech OneDrive cloud server, 

allowing access only to the author of the study and the supervisor. Audio recordings 

were destroyed after transcription of the interviews. Transcripts will be stored for 3 

months after the defence of the thesis in January 2023. 
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4 Results 

The following section provides the findings of document analysis and individual 

unstandardised semi-structured expert interviews. Document analysis was performed on 

documents containing information regarding cancer datasets in the ENHIS and CR. 

Content analysis of the interviews was conducted, where the transcripts´ text was 

grouped into three topics: “Current work process with cancer data management” under 

which the description of current cancer data management is provided by the 

participants; “Problems in the current work process” where participants highlight 

problems in their work process with cancer data management; and “Ideas for 

improvement”. 

4.1 Document analysis 

Document analysis was conducted with the aim of answering the first research question 

“Which cancer datapoints are displayed in the ENHIS and CR notices?” and the second 

research question of the thesis “To what extent is there overlapping data in the ENHIS 

and CR notices?”.  

Datapoints from the standards and guidelines were juxtaposed in an Excel table for 

identification of overlapping and differing datapoints in the two databases. From the 37 

datapoints required in cancer notices, 18 datapoints were detected in the ENHIS and 19 

datapoints were identified as unique to the CR (marked in grey colour in Figure 2). 

Therefore, approximately 49% of the datapoints needed by the CR are recorded in the 

ENHIS. It is however possible, that since some data in the ENHIS may be recorded in a 

different form and under a differently titled section, than those in the notice, then the 

share of the notice´s datapoints available in the ENHIS may be greater than 49%. 
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Figure 2. Overlapping datafields in the ENHIS and CR 

 

4.2 Individual unstandardised semi-structured expert interviews 
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problems in the current work process and finally propose ideas for improvement. For a 

better understanding of the interdependence of hospitals and NIHD, the current work 

process was in turn categorised into doctors´ work process, doctors´ notice filling 

practices, cancer data flow to different databases and CR´s work process. The 

participants highlighted problems with ambiguous datapoints required in the notices and 

free text fields in the ENHIS, while also providing ideas for improvement from both 

hospitals´ perspectives and the CR´s perspective. 

4.2.1 Doctors´ process for submitting notices to the CR 

The interviews revealed that the general concept and requirements for submitting the 

cancer notices to the NIHD are similarly understood by all representatives of the 

hospitals.  

“The thing about this notice is that it should be completed by the oncologist who 

made the initial cancer diagnosis. Is it a surgeon, a chemotherapy doctor, a 

radiotherapy doctor… generally, a surgeon does it.” (P2) 

The healthcare professional who records the initial diagnosis of the patient is generally 

obliged to submit the notice to the NIHD as well. Additionally, every “change in the 

treatment schema or treatment plan” (P2) must be recorded on a new cancer notice and 

submitted. Another participant specified that in addition to initial diagnosis and 

treatment, a notice must also be submitted “in case of the cancer patient´s death” (P3).  

Although in theory the notice should be submitted by the oncologist who made the 

initial diagnosis and, in most interviews, it was evident that this is done in practice as 

well, it may be that the notice is sometimes submitted by another healthcare 

professional, for example, a nurse: 

“Sometimes the nurse also fills the notice. It depends on how the work is 

organised in hospitals.” (P2) 

In some cases, the patient already has a diagnosis but has transferred from one 

healthcare institution to another because of treatment availability purposes or for a 

second opinion. In this case, doctors usually do not submit a notice with a diagnosis, 

however, they cannot be sure, whether the previous institution already submitted a 

notice with the diagnosis or not: 
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“For example, I do not see the notices made in other hospitals. Similarly, I do 

not see the register of the National Institute of Health Development and whether 

a notice about the patient has already been made.” (P3) 

Although it is possible for a healthcare professional to make a query to NIHD about a 

specific patient and whether a notice has been submitted, the written query must be 

submitted manually and the response from NIHD may require time, due to it being 

processed manually as well. Another participant also mentioned that perhaps the reason 

behind some unreported notices relies in the “movement of the patient from one 

institution to another. And for some reason, neither institution submits the notice, I 

don´t know whether they think that the other institution already reported or…” (P4). 

All participants confirmed that it is very likely, that one patient has more than one 

notice related to them: 

“The same patient could undergo surgery, radiation, and chemotherapy. And 

based on that, he may have had five notices actually, because each doctor did 

something in the treatment there.” (P1) 

Besides different purposes for submitting several notices about one patient, a realistic 

scenario also includes human error, where “if I accidentally sent a flawed notice, then I 

will make another one again” (P1). 

4.2.2 Doctors´ notice filling practices 

The interviews revealed that in PERH, ITK, TÜK and Pärnu hospitals, cancer data is 

collected digitally and notices are also filled and forwarded to the NIHD digitally over 

the X-road.  

“The cancer notice is one A4 sheet, at least it used to be, now it is a digital 

notice. We have definitely had a digital notice option for about over a year. But 

we also enter the same data in the digital notice, which used to be written on 

paper notices - the digital notice has exactly the same basis.” (P1) 

With the digital notices, a pre-filling option is available, enabling the automatic transfer 

of some datapoints from the structured fields epicrises in the hospital information 

system to the digital cancer notices: 
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“We have had digital notices for about two years /…/ The hospital information 

system pre-fills the cancer notice with elementary personal data – name, gender, 

place of residence, and diagnosis. In case of breast cancer, laterality is also 

included.” (P2) 

Although the pre-filled information only contains basic personal data and diagnosis of 

the patients in most cases, capability for such a pre-filling functionality is developed, 

providing reduction of manual data entry to some extent. 

Regarding the general obligation of submitting notices, doctors admit, that they are 

aware of the problem with notices being left unreported, be it due to forgetfulness or 

uncertainty regarding whether notices about a patient have already been submitted or 

not. One participant highlighted, that as the NIHD “collects diagnoses, not treatment 

methods” (P5) then the treatment section on the notice is left unfilled by the participant. 

A different participant elaborated on discussions that the participant has had with 

colleagues, about “whether it even makes sense to enter treatment data there, because it 

is so chaotic and not all doctors enter it, and the cancer registry doesn't really evaluate 

it later either” (P2). Similarly, another participant illustrated that although the 

participant submits the notices as required, it remains unclear what is done with this 

data further on: 

“It is not clear what is being done with this data, because I can find out from the 

cancer registry how many people with this initial diagnosis there have been this 

year. Nothing more can be learned from there. Maybe I can get the age 

composition as well, how old, how many, which cancers were there and that's it. 

But the rest of the information entered in the cancer notice - what was the 

surgery, what type of chemotherapy, what was the histological diagnosis, I can't 

find it anywhere anymore. Or what stage it was, for example.” (P1) 

As detailed statistics of aggregated cancer data cannot be retrieved from the CR nor the 

ENHIS, the same participant explained having to collect patients´ cancer data on paper, 

to be able to submit this data yearly for statistical reporting to a specialty society. 
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4.2.3 Cancer data flow to different databases 

All of the participants from hospitals confirmed, that cancer data is currently forwarded 

to two main systems – the ENHIS and the CR. One participant added that the cancer 

data collected by the participant must also be submitted to a specialty society regarding 

“how much and what exactly has been done, with what method, what has been cut and 

how much chemotherapy has been administered, what stages have there been” (P1). As 

the participant expresses that “I don't think it is possible to get this information from the 

hospital's information system” (P1) and the “specialty society probably cannot get this 

information from the cancer registry either” (P1) then some cancer data must be 

recorded on paper in order to provide accurate statistics for specialty societies, besides 

ENHIS and CR. Another participant included that due to the participant´s specialty, 

there is an obligation to submit cancer data to a site-specific registry but additionally 

because detailed information cannot be retrieved for statistics neither from CR nor 

ENHIS, site-specific registries fulfil this gap: 

“The site-specific databases have a bit more detailed information. There should 

be aggregated data somewhere, that's why such a site-specific database exists, 

where it is written exactly which drugs were used, when they were started, when 

they were stopped, plus survival data, when the disease progresses. Then we can 

also evaluate the effectiveness and quality of treatment. Based on the current 

collected data, including the epicrisis, we can't really do that, or we have to do it 

manually - take out all the patients one by one. But if they are entered in the site-

specific database, it is possible to make queries from there.” (P2). 

Therefore, in order to be able to make queries, receive aggregate statistical data and also 

get an overview of treatment efficacies, some doctors must also submit cancer data to 

additional databases, besides ENHIS and CR. Nevertheless, this practice is only done 

within specific specialities and not for all tumor sites. 

4.2.4 CR´s work process with received notices 

The NIHD´s CR is composed of two databases – a database for notices and a database 

for cancer cases, as explained by NIHD´s specialist. Notices from both, oncologists and 

pathologists are collected to the notices´ database but the main activity performed by the 
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registry is “compilation of the cancer case” (P4) which takes place in the cancer cases´ 

database: 

“The database of cancer cases is person-based, all notices received at different 

times are linked to that person. And then we have this compilation of the cancer 

case, which actually means that we review all the information and create a 

separate cancer case record based on the information we have from notices. The 

basis for the cancer case registration is the cancer notice, which must be there, 

because otherwise we will not register the cancer case. We will not register the 

cancer case with only a pathologist´s notice. If we only have a pathologist´s 

notice, then we send a request to the healthcare institution and ask for the 

doctor´s notice as well. The doctor´s notice contains the main data, based on 

which the cancer case is registered.” (P4) 

For ensuring the completeness of data, CR has two-year contracts with PERH and TÜK, 

under which CR can send patient records with missing RHK-10 diagnosis codes to 

PERH and ask for the missing notices; and with TÜK, incomplete records are also sent 

but since CR has access to TÜK´s database, missing notices are filled in by the CR 

itself. Another participant noted that their hospital gets a query from NIHD every two 

years, where “approximately 15 patients are included in the query about whom notices 

have not been submitted to NIHD” (P3). 

4.2.5 Ambiguous datapoints in cancer notices 

In addition to it sometimes remaining unclear to some doctors, why certain datapoints 

(e.g., treatment) is collected by CR, another problem resides in the ambiguity of some 

datapoints required in the notices: 

“When we collect the dates of diagnosis, which is the most important thing… 

actually the date of diagnosis comes from that pathologist's notice. Well, the 

date of the result is there. According to international rules, I guess the diagnosis 

is still the date of taking the sample. And not even the time of the histology 

result, but precisely when the sample is taken. And theoretically, I think that this 

is exactly what we should record there. I don't know if it has been agreed upon 

at all… actually it is a good question if we have really systematically agreed on 

what we are going to record as the diagnosis date.” (P5) 
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The date of the diagnosis presents as one of the confusing datapoints in the notice, with 

which doctors often hesitate as to what is expected to be written: 

“What I still don't understand is that there is a cancer diagnosis time- a date, 

when this cancer is diagnosed. If we read the guide for compiling the cancer 

notice, it states that the time of cancer diagnosis is when the patient turns to the 

doctor, which isn´t really a correct statement. The time of diagnosing the cancer 

is when you take its histology, and the histology result comes back. Then you 

diagnose cancer when you get that answer. Because before getting the result, I 

don't know what it is. Some people record the diagnosis date as the date when 

the histology is taken. I mark the date when the answer is specifically answered, 

and I have received the diagnosis from the histology. Another thing is that 

sometimes the results arrive after two months, some genetic research was done 

or something. Then it is not appropriate to mark the diagnosis date like that.” 

(P1) 

As misunderstanding regarding the diagnosis date arose already among the participants 

of this research, it can be presumed that there is wider misapprehension regarding the 

correct date to be marked on the notice. 

Although mentioned more rarely than the problem with correct diagnosis dates, TNM 

classification was also brought out as a vague area, that could be understood differently, 

when reading the guideline for filling the notice: 

“TNM is also an interesting thing in a sense that, well, how different people 

understand it. You can read this guide from one perspective or another. And if, 

for example, a head and neck surgeon or an otolaryngologist records it, then all 

those TNMs are correct, which are put there under the primary diagnosis. But, 

for example, if a urologist records it, I often re-do the TNM. Because I feel like it 

should be different.” (P5) 

In other cases, the problem may lie more in the practice of different doctors, with some 

doctors even “not describing the TNM classification at all” (P2).  
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A concern related to the specific oncological speciality of a participant was related to 

recording the spread of the tumor, that could not be marked on the notice in a sufficient 

manner: 

“In the cancer notice, it is necessary to select the spread of the tumor. For 

example, in the case of ovarian cancer, there is no option to choose the spread 

that is characteristic of this tumor. They are usually not localized, but they have 

not metastasized either. Instead, they have spread along the peritoneum, but it 

cannot be written there. Some cells are missing that we would like to have. It's 

just specifically for this tumor, there's no problem with other tumors, but I don't 

know, maybe other doctors feel the same way about their tumor, that something 

is missing, and you can't write what you want. Then you have to mark 

"undefined", but in fact it is quite defined, but in the case of this tumor, the right 

cell is simply not given, which needs to be marked.” (P1) 

4.2.6 Free text fields in ENHIS 

Interviewees from the hospitals and NIHD explained, that inefficient and manual work 

processes around cancer notices are caused by unstructured free text fields in patient 

epicrises. 

“[In the cancer notice] there is a cell for histological diagnosis, /…/. This is a 

free text field. But for free text, you can't make statistics about how many tumors 

there were.” (P1) 

Several participants expressed how they feel that they are not getting as much data back 

from the CR, as they are inserting to the notices, but at the same time pointed out that 

data collected in free text fields on the notices cannot be efficiently processed in order 

to produce any sort of statistics.  

“Each healthcare service provider has procured specific developments [to their 

hospital information systems] and they send the data from the health 

information system, but the data is not in the designated fields where it should 

be.” (P4) 
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Data written on free text fields in the hospital information system does not allow 

automatic integration of this data, either to pre-fill cancer notices or for NIHD´s data 

processing purposes.  

4.2.7 Ideas from doctors 

A continuous line of thought throughout the interviews was that within the current 

practice of submitting cancer notices, errors are prone to happen, when a human 

component is mediating data submission and that automatic data querying could reduce 

errors: 

“If data is submitted automatically, let's say that a diagnosis is made somehow 

or a tick has to be marked somewhere, then the more automatic the process is, 

the fewer errors and the more normal the data actually is.” (P5) 

A fundamental thought provided by the same participant explained, that in order to 

move from collecting unstructured and often seemingly unnecessary data with notices, 

to collecting justified and complete data, we must “answer the question, why and what 

do we collect? The cancer registry should articulate very well why and what they collect 

and understand the value of this data and that if this data is not perfect, it is not 

possible to produce any statistics from it. And if these goals are in place, we can collect 

this data” (P5). 

Emanating from the fact that doctors are only able to see notices that have been 

compiled in the same hospital, a participant elaborated on the possibility of having the 

cancer notice move along with the patient, in case the patient transfers from one 

healthcare institution to another: 

“Of course, it would be good if the patient went, for example, from TÜK to ITK, 

that there would be such a pre-filled notice, where, for example, surgical 

treatment would already be marked down, if the patient has been operated on. In 

a sense, they could see it in real time. And then they put their data, which they 

document in their hospital - whether, for example, the stage has changed, 

whether the treatment has changed, for example, they operate on metastases in 

the spine or perform some kind of systemic treatment there, which was not done 

at the TÜK. In some ways, of course, it would be good if it were like that.” (P2) 
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At the end of the interviews, representatives of the four hospitals were asked, whether 

they would prefer to continue submitting cancer notices or rather prefer a scenario 

where it would be possible for the CR to query necessary datapoints automatically from 

the ENHIS. The participants preferred the automatic query possibility, although they 

expressed hesitation whether the free text fields in the ENHIS today could be structured 

into specific fields to enable querying for the CR. 

4.2.8 Ideas from CR 

In the light of the fact that many cancer cases yearly go unreported to the CR and 

flawed notices may be received, the representative of the CR was also asked whether 

they would prefer to continue working with manually compiled notices or would like to 

see an option for automatic data query from ENHIS. Initially the response reflected a 

rather negative stance toward automatic querying, as the participant expressed the 

understanding that ENHIS contains documents in PDF format, and it would be 

complicated to retrieve necessary information in a structured manner. However, further 

elaboration conceded that in case the necessary datapoints were made available in a 

structured manner, then theoretically it could be possible to query cancer data directly 

from the ENHIS. Even though, it was expressed that the preferred form of receiving 

data would still be in the format of a notice, whether it be manual or automatic data 

retrieval. 

As seen from the interviews, all four hospitals are filling and submitting cancer notices 

digitally. Although the Action Plan for Cancer Control states, that creating a structured 

digital cancer notice improves the completeness and accuracy of data submission, which 

in turn reduces the number of return requests made by the registry staff, helps speed up 

the routine work of the registry and the publication of cancer statistics [16], this cannot 

be confirmed yet, as the CR is working with a two-year delay, meaning that they have 

not yet started processing the digital notices, which have only been in use for about 1-2 

years. 
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5 Discussion 

This section of the thesis discusses the results, the current state, and practices of cancer 

data management in the ENHIS and CR and provides a look into data exchange 

optimisation possibilities and answers to the research questions. Limitations and further 

research opportunities are presented at the end of the chapter. 

5.1 Key stakeholders collecting and managing cancer data 

The thesis focused on key stakeholders collecting, managing, and analysing cancer data 

in Estonia, how current data exchange between them takes place, and potential data 

exchange optimisation possibilities. The network of key stakeholders comprises of the 

central ENHIS and the CR operating under the NIHD. Additionally, as became eminent 

from the interviews- a relevant stakeholder group are specialty societies and site-

specific databases, to where cancer data is also submitted.  

Decreasing cancer incidence relies on preventative measures, among other cancer-

countering methods [5], [6], [7], [8]. To be able to see the root causes for cancer 

incidence but also seek for effective treatment methods, accurate data and aggregate 

statistics are necessary [9], [26]. With a common goal of decreasing cancer incidence, 

all parts of the healthcare system are required to cooperate. This means, that while 

healthcare service providers are actively diagnosing and treating cancer patients, they 

must also record cancer and treatment data for secondary use and provide this 

information to the CR for statistical analysis. Although the CR relies heavily on 

healthcare service providers to submit accurate data, CR is also responsible for 

producing correct overviews of cancer statistics. These statistics are the basis for policy-

makers but also for moving towards a general health-conscious lifestyle, be it at the 

population level or at individual level. It is eminent that with a field requiring 

collaboration at such a demanding level, all parts of the healthcare system are expected 

to cooperate with mutual understanding and for a collective goal of reducing cancer 

incidence. By grouping together all the inefficiencies and errors in the doctors´ and 

CR´s work processes, it is possible to look at the problems as failures of the whole 

system and identify potential patterns, as advocated by the General Systems Theory 

[19]. This provides input for developing the healthcare system into a more efficient 



42 

network consisting of capable organisations as sub-systems. However, with the hospital 

representatives being confused of, for example, the reason behind CR collecting 

treatment information while not publishing statistics about cancer treatments later on; or 

the CR having to search for 20% of unreported cancer cases yearly [16], it is clear, that 

the stakeholders may not have a common understanding of how the mutual goal should 

be achieved. 

The doctors´ perception of cancer data management entails justified reasoning behind 

each datapoint required to be collected. The current dataset collected with cancer 

notices includes information that currently is not justified to an extent where doctors 

would assent to collecting it. Such datapoints are included in the treatment section of the 

notice. It was also expressed in expert interviews that the level of structuration for the 

treatment data on the notice is not reflected in the ENHIS, where information regarding 

the cancer patient´s treatment is mostly recorded in free text fields. Therefore, if 

treatment data collection is justified by the CR, as it is for specialty and site-specific 

registries, then it would be preferred to see published statistics regarding this treatment 

from the CR by the healthcare professionals´ community. If there are no published data 

on treatment and the oncologists do not feel like they are getting back the data that they 

submit to the CR, there is no motivation to fill treatment information in the notice. 

According to the Learning Organisation theory, the system with its sub-systems must 

implement the systems thinking, along with other important disciplines such as building 

a shared vision and team learning [19]. If the hospitals´ and CR´s representatives are 

able to learn from the experience of cancer notices´ usage, gather and analyse the 

inefficiencies of the current cancer data management system and build a vision of an 

ideal scenario of cancer data management, then meaningful action can be taken to 

improve the system as a whole [19].  

The CR´s vision of cancer data collection would be to continue gathering data in the 

form of notices. However, with one of the biggest problems for the CR today being 

unreported cancer cases, there is willingness to consider automation for data querying 

from the ENHIS. In this case, structured fields for surgical treatment, radiation therapy, 

hormonal or other treatment should be considered as necessities in the development of 

hospital information systems and ENHIS. Structuration of data and implementing a 

common data format for data exchange is supported by previous research in the field of 

cancer data management [45], [52]. 
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5.2 How and what cancer data is collected in Estonia?  

The participants of the expert interviews explained that the most detailed data 

composition on a cancer patient is inserted to the hospital information system, from 

where it is forwarded to the ENHIS. Specialty and site-specific registries also contain 

detailed cancer and cancer treatment data submitted by the health care professionals, 

whereas it is possible to retrieve aggregated data queries from these databases as well. 

The CR collects cancer and treatment data on a more general level but retrieving the 

processed and aggregated data back from the CR will often produce no results, as the 

representatives of the four hospitals explained.  

The CR´s cancer notice contains required datapoints categorised into five different 

sections. The first section with general patient data, such as personal identification code, 

first and last name and place of residence is also available in the ENHIS. Section two of 

the cancer notice requires information about the diagnosis, diagnosis method and details 

about the spread of the tumor. The section also contains information regarding 

previously diagnosed malignant tumors, the site of the previous tumors and date of 

diagnosis, with the diagnosis date of the previous tumors being the only datapoint which 

cannot be retrieved from the ENHIS dataset. Regarding the current tumor, the site, 

research methods that confirmed the diagnosis, morphological diagnosis, degree of 

malignancy, TNM and stadium during diagnosis are datapoints that are presented in the 

ENHIS as well, however the laterality and diagnosis date are not directly available in 

ENHIS as structured data fields. Cancer treatment data on the cancer notice is expected 

to be filled out for surgical treatment, radiation therapy and chemotherapy. For surgical 

treatment, operation name and date are included in the ENHIS dataset. Regarding 

radiation therapy dose and date, chemotherapy drug name and date, hormone therapy 

drug name and date or other treatment methods, no structured fields are available in the 

ENHIS. From the expert interviews it became evident that this data is inserted to the 

specialty and site-specific cancer databases, from where it can be queried, and aggregate 

statistics can be compiled for treatment. The notice´s fourth section contains 

information regarding time of death and cause of death of the patient, with the death 

date being available in the ENHIS, but cause of death not being structured among 

ENHIS datafields. The last section on the cancer notice is related to data about the 

healthcare service provider who is managing the patient, which is also available in the 
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ENHIS. Additional information about cancer data can be found in ENHIS, which is not 

required on the notice. 

With Estonia moving towards implementing the HL7 FHIR data exchange standard and 

thereby re-mapping the datasets of various services that should be exchanged through 

the ENHIS, this presents as a good opportunity to organize the cancer dataset so that it 

can be used for both primary and secondary data use. With previous research in the 

example of U.S., mCODE presents an optimal dataset for collecting cancer data while 

also allowing interoperability between different organisations [45] that is currently 

lacking in the Estonian healthcare setting. 

5.3 Optimisation possibilities 

According to the expert interviews, there are inefficiencies in the current work process 

of cancer data collection and management. One of the main concerns of the hospitals´ 

representatives was that the composition of cancer dataset required by the CR lacks 

justification, as information regarding treatment is submitted to the CR but is not 

published in the statistics later on. The CR also revealed that information submitted to 

them is often incomplete, especially regarding treatment data. With the treatment data 

being available in site-specific and specialty registries, an opportunity to be explored 

could include the CR linking their database with the site-specific and specialty 

databases in order to have a control measure for their data and complement it with data 

from specialty registries. It is also stated in the vision document for upTIS, that the data 

already collected in national databases do not need to be duplicated but instead data 

querying must be enabled for relevant stakeholders [14], [15]. The vision document 

highlights, that reuse of data in different databases must be taken into account [14], 

[15]. 

Participants of the expert interviews were all asked whether they would prefer to 

continue submitting cancer notices or rather prefer a scenario where it would be 

possible for the CR to query necessary datapoints automatically from the ENHIS. The 

representatives of hospitals preferred the option for automatic data query from ENHIS, 

as it would reduce the amount of manual work for them and expressed hope for a more 

complete data composition in the CR through this option. The hospitals´ representatives 

also elaborated, that most of the datapoints required on the cancer notice, could be 



45 

recorded in structured datafields in the ENHIS, if such developments for structured 

fields would be made to the hospital information systems. With 49% of the datapoints 

overlapping in the notice and ENHIS, there are 19 unique datapoints in the notice that 

would require structuration in the ENHIS, to cover the needs for CR´s potential data 

query from ENHIS or find out whether any of the 19 datapoints are documented under 

some other characteristic in the ENHIS. Likewise, for the reason of free text fields and 

unstructured data in the ENHIS, the CR´s representative initially stated, that they would 

prefer to continue receiving notices in the same way. However, during further 

discussions it became evident that if all the required datapoints would be structured and 

if the automatic query could be compiled in the shape of the current notice, then the CR 

does not rule out the option of transferring their data collection methods to automatic 

querying from the ENHIS.  

Automatic data query from the ENHIS would potentially enable the CR to retrieve a 

more complete data composition to their database. Since doctors are filling out the 

epicrises and anamnesis of their patients on a daily basis and as also explained by 

experts during the interviews, the data composition in ENHIS is detailed and 

comprehensive. However, as the cancer notice does not serve a purpose for the doctors 

directly and they do not see the result of this collected data, then it is a secondary duty 

for them to manually compile and submit it, resulting in the CR receiving incomplete 

notices or in many cases not receiving notices at all. An automated query would 

eliminate the human factor to an extent, where retrieving data would not depend on the 

doctors remembering to compile and send the notices to the CR. Transferring to an 

automatic data query would also require the re-work of current national legislation, as 

this currently demands for duplicative and separate documentation of cancer datapoints. 

An advantage to the CR collecting data through notices is adaptability. There is an 

opportunity to change their required data composition more flexibly if CR is regulating 

the data assembly by themselves. In case the required data would be assembled through 

the ENHIS, a standardisation process would have to be followed, reducing the 

flexibility of the CR´s data composition. Therefore, if the treatment section of the notice 

is partially filled or not filled at all by a large number of health care professionals, the 

CR has the capability today to, for example, remove or rearrange this section of the 

notice at any time. Although the quality of data remains out of scope for this thesis, the 

experts additionally explained that the quality of data could be higher, in case data is 
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submitted directly to the CR, as the data quality recorded in the ENHIS varies by 

different doctors. This is also the reason behind speciality and site-specific registries 

collecting information separately and not through querying data from the ENHIS. 

Nonetheless, as highlighted in the interview, the CR has many manual and time-

consuming obligations today, to ensure the quality of data in their databases, which 

results in the CR publishing their collected data with a two-year delay. 

5.4 Limitations 

A limitation of this thesis is that two key stakeholders´ cancer data management process 

was analysed, while there are more relevant stakeholders behind the development of the 

current cancer data management system. Such additional stakeholders are, for example, 

policy-makers in the Ministry of Social affairs and the Estonian Health Insurance Fund 

who processes the treatment bills of the cancer patients. Likewise, other healthcare 

professionals like, for example, nurses, physiotherapists and psychologists who may 

also come in contact with cancer patients may provide further perspectives as to what 

data they collect and how they manage and exchange it. As it was not possible to get the 

representative of the Ministry of Social Affairs to agree in participating for the 

interview, this stakeholder was excluded from the selection. Additionally, as the focus 

was intended to be kept solely on the data compositions of the CR´s cancer notice and 

the ENHIS, other stakeholders were excluded as well. The participants for the expert 

interviews were gathered by purposive sampling, being prone to researcher bias, as the 

author of the thesis is making general assumptions when choosing participants for the 

interviews. Although there may be variations in working methods in the different 

departments of the hospitals and selection bias cannot be averted, general work 

practices of the hospitals are represented by the participants. 

5.5 Future research 

For seeking justification to the datapoints required for the CR, future research on the 

organisational and policy-makers´ contributions on the current situation could provide 

useful information as to why the CR collects exactly these datapoints today and what 

was the reasoning behind this. Further on, a side-theme could be gathering information 

on the reasons behind why doctors tend to not submit cancer notices today. An 
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additional research topic would be analysing the current problems in the data exchange 

between the cancer screening registry and the ENHIS, as the screening registry already 

works by querying data from the ENHIS. However, there are known to be problems 

with this data collection method for the screening registry, which could also be taken 

into account for the CR. Data quality of cancer data when submitting notices manually 

to the CR could be compared to a scenario where data is queried from the ENHIS, 

where data quality can vary among doctors as well, as this could provide additional 

reasoning when making decisions regarding the automation of CR´s work process. After 

the implementation of upTIS, a research theme could be to identify whether duplication 

of cancer data collection is erased, “once-only” data collection principle has been rooted 

and whether databases consisting of cancer data enable secondary use of this data. 

5.6 Final conclusions 

This research contributes to opening the topic of inefficiencies rooted in the current 

national legislation, where duplicative and separate documentation of cancer data is 

required [11], [12], [17]. With previous international research in the field highlighting 

the importance of structured cancer data, no similar study has been detected in the 

Estonian context. This research expanded the current inefficiencies and problematic 

patterns in the process of cancer data collection and management by healthcare 

professionals and the CR. 

Based on the results of the thesis, following answers can be provided to the initially 

established research questions: 

1. The ENHIS contains cancer datapoints that are unstructured and recorded as free 

text to a large extent. The CR´s notice contains sections of datafields for general 

patient data, diagnosis, diagnosis method and tumor spread details, treatment, 

time of death and information regarding the healthcare service provider 

2. The overlapping datapoints in ENHIS and CR notices extend to 49% of the 

datapoints. 

3. The necessary datapoints for the CR are included in the sections of general 

patient data, diagnosis, diagnosis method and tumor spread details, time of death 

and information regarding the healthcare service provider. As speculated by the 
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experts, the currently collected cancer treatment data would be better excluded 

from the notices. 

Optimisation of data exchange and reduction of data duplication between the ENHIS 

and the CR could reside in the automation of CR´s data query instead of manual data 

collection with cancer notices. Although there are factors that argue for data collection 

with cancer notices, such as flexibility in changing the notice´s data composition, 

compelling arguments against the use of notices emerged as well. Transferring the CR´s 

data collection to automatic querying from the ENHIS requires re-working the current 

legislation, which currently requires duplicative and separate data collection. An 

automatic data query option could result in a more complete cancer dataset for the CR 

and reduce manual workload of the registry workers, who today are tracking missing 

information and unreported cancer cases through time-consuming processes. 
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6 Summary 

The aim of the thesis was to analyse whether the needs of the secondary data use for 

NIHD can be covered with primary data collection by healthcare professionals. The 

author of the thesis conducted a document analysis and individual unstandardised semi-

structured expert interviews with key stakeholders managing, collecting and exchanging 

cancer data, being hospital representatives as ENHIS stakeholders and the CR 

representative as the NIHD stakeholder. 

The results of the document analysis revealed that out of 37 datapoints required in the 

cancer notices, 18 datapoints were detected in the ENHIS meaning that approximately 

49% of the datapoints are overlapping in the cancer notice and the ENHIS. 

Semi-structured expert interviews revealed the current work processes for the hospitals´ 

representatives and registry workers and also the preferences of potential data exchange 

options. Throughout four of the hospitals involved in the interviews, cancer notices are 

submitted digitally to the CR. Among hospitals´ representatives there is a tendency to 

prefer a potential automatic data query option, where the doctors insert cancer data to 

their hospital information system from where it is shared to the ENHIS, and the CR 

would be able query this data from the ENHIS automatically over the X-road. The CR´s 

representative expressed, that if this scenario entails structured cancer data, that could 

be queried from the ENHIS, then this is a solution to be considered. 

In conclusion, the rate of unreported cancer cases and missing data in the cancer notices 

submitted to the CR could see improvements through automation of data querying. 

Current advantages to the CR collecting cancer data with manually submitted notices 

manifests in flexibility to alter the required data composition according to need, without 

having to comply to standardisations required in the ENHIS data composition. 

Nevertheless, if there is a fundamental agreement between stakeholders and justification 

for the dataset required to be collected, the need to change the composition of the cancer 

dataset from time to time could remain minimal, and a standardised dataset of cancer 

data could be collected and re-used by all stakeholders.  
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Appendix 1 – Scope of mCODE and relationships between 

mCODE profiles 

 

Figure 3. Minimal Common Oncology Data Elements [45] 
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Appendix 2 – Questionnaire to hospitals´ representatives 

Question Purpose 

1. Please briefly describe your current role in 

dealing with cancer patients; what 

activities do you generally encounter in 

your daily work? 

Background and introduction 

2. Do you only collect cancer patients´ data 

(personal data, diagnosis, treatment, 

examination results, etc.) digitally in the 

hospital´s information system, or have 

there been situations, where in-hospital 

paper forms have been used for data 

collection? 

a. does the information on the paper 

forms end up in the health 

information system later? 

Destinations where data is recorded 

3. Where do you send cancer data today? Databases where cancer data is 

managed 

4. Is the transfer of information to the cancer 

registry done on paper or digitally? 

Digital notices vs paper notices 

Work process for compiling 

notices 

5. Who compiles and sends the cancer notice 

to the cancer registry? 

a. is there a potential risk or known 

occurrence of duplicate cancer 

notices being sent to the cancer 

registry for one patient when 

Work process for compiling 

notices 
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multiple doctors are treating the 

patient? 

b. is there any way for the doctor to 

determine that a cancer notice has 

already been sent for a specific 

patient and tumor? 

6. How much time does it approximately 

take to compile and send the cancer notice 

to the cancer registry? 

Work process for compiling 

notices 

7. What software do you use as your hospital 

information system, and do you feel that 

this software solution supports the 

documentation of cancer data to a 

sufficient extent; what is missing? 

Work process for compiling 

notices 

8. Which data collected in the cancer registry 

is missing from ENHIS documents today? 

Necessary datapoints 

9. Is the dataset you receive from other 

doctors through ENHIS sufficient for you 

to organize treatment? If not, what is 

missing? 

Necessary datapoints 

10. What is your feedback on the composition 

of cancer-related data, can everything 

important be clearly documented so that it 

can be used by others? 

Ideas for improvement 

Feedback on current work process 

11. In an ideal scenario, how would the 

collection and secondary use of cancer 

care data work in your eyes? 

Ideas for improvement 

Feedback on current work process 
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Appendix 3 – Questionnaire to the Cancer Registry 

Question Purpose 
1. Please briefly describe how the journey of 

a cancer notice goes today, starting with 

the preparation of the notice in the health 

care institution and ending with the 

information on the notice reaching the 

cancer registry. 

a. who should compile the notice? 

Background 

Work process for compiling 

notices 

2. Do you receive notices in paper form 

today as well, or are they all digital? 

Work process for managing notices 

3. In addition to the data fields included in 

the forms "Notice to the Cancer Registry" 

and "Notice from the Pathology 

Department to the Cancer Registry", do 

you also map any additional data points 

related to cancer patients? 

Necessary datapoints 

4. Where and how else does the cancer 

registry request information? 

a. do you also link to the 

databases/information systems of 

the big 3 hospitals? For what 

purpose? 

Necessary datapoints 

5. Does the cancer notice information reach 

the registry automatically or does the 

information have to be entered manually? 

a. entering a paper vs a digital notice 

b. if the information is entered into 

the databases manually, 

approximately how long does it 

take? (both for paper and for the 

digitally received notice) 

Work process for managing notices 
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6. How many duplicate cancer notices do 

you get for the same tumor in the same 

patient? But also, how many faulty or 

incomplete notices? How is the sorting of 

OK/faulty notices organized? 

a. for one patient, do all the doctors 

dealing with him fill out one 

notice, or does everyone fill out 

their own notice? 

Work process for managing notices 

Work process for compiling 

notices 

 

7. Do all the data fields filled in the notice 

reach the statistics? 

Work process for managing notices 

8. At what scale are you working together 

with the Cancer Screening Registry today? 

a. to what extent do the datasets of 

the two registers overlap? 

Necessary datapoints 

9. What should be done differently to 

transfer the data collection of the Cancer 

Registry to the health information system? 

a. which data reflected in the Cancer 

Registry are missing from the 

documents of the health 

information system today? 

Ideas for improvement 

Feedback on current work process 

10. What are currently the biggest problems in 

the work and data exchange of the Cancer 

Registry in general, and what are the 

causes of these problems? 

Ideas for improvement 

Feedback on current work process 
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Appendix 4 – Cancer notice 

 

Figure 4. Cancer Notice of the National Institute for Health Development [76]. 


