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Abstract 

Background  The Brazilian Ministry of Health has developed and provided the Citizen’s Electronic Health Record 
(PEC e-SUS APS), a health information system freely available for utilization by all municipalities. Given the substantial 
financial investment being made to enhance the quality of health services in the country, it is crucial to understand 
how users evaluate this product. Consequently, this scoping review aims to map studies that have evaluated the PEC 
e-SUS APS.

Methods  This scoping review is guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
Protocols (PRISMA-P) framework, as well as by the Preferred Reporting Items for Systematic Reviews and Meta-Analy-
ses Checklist extension for scoping reviews (PRISMA-ScR). The research question was framed based on the “CoCoPop” 
mnemonic (Condition, Context, Population). The final question posed is, “How has the Citizen’s Electronic Health 
Record (PEC e-SUS APS) been evaluated?” The search strategy will be executed across various databases (LILACS, 
PubMed/MEDLINE, Scopus, Web of Science, ACM Digital Library, and IEEE Digital Library), along with gray literature 
from ProQuest Dissertation and Theses Global and Google Scholar, with assistance from a professional healthcare 
librarian skilled in supporting systematic reviews. The database search will encompass the period from 2013 to 2024. 
Articles included will be selected by three independent reviewers in two stages, and the findings will undergo 
a descriptive analysis and synthesis following a “narrative review” approach. Independent reviewers will chart the data 
as outlined in the literature.

Discussion  The implementation process for the PEC e-SUS APS can be influenced by the varying characteristics 
of the over 5500 Brazilian municipalities. These factors and other challenges encountered by health professionals 
and managers may prove pivotal for a municipality’s adoption of the PEC e-SUS APS system. With the literature map-
ping to be obtained from this review, vital insights into how users have evaluated the PEC will be obtained.

Systematic review registration  The protocol has been registered prospectively at the Open Science Framework 
platform under the number 10.17605/OSF.IO/NPKRU.
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Background
The Brazilian Unified Health System (SUS) was launched 
in Brazil in 1998 [1–3]. Its structure adheres to a triad of 
principles: integrality, universality, and equity of health 
services offered to the nation’s population [4]. In 1990, 
Primary Health Care (PHC) was established as a national 
policy under Basic Operational Standard 96, which pro-
vided support for the implementation of Family Health 
and Community Health Agents programs through-
out Brazil [5, 6]. Currently, PHC has become a central 
component within the organization of the health care 
network and is considered the main entry point to the 
Brazilian health system, extending healthcare provision 
throughout the entire territory [3, 7, 8].

Examining Brazil’s demographic and epidemiologi-
cal aspects is crucial to ensure these services reach all 
citizens. Hence, health policy planning depends on this 
information, which is typically sourced from healthcare 
system data [9]. This data may represent the reality and 
needs of a specific community, municipality, state, or 
country and, thus, directly influences health surveillance 
activities, forming the basis of health service manage-
ment [10]. Health information systems aim to generate,  
organize, and analyze health indicators, thereby producing 
knowledge about the health status of the population [11].

To digitize SUS and facilitate health professionals’ 
efforts in care coordination, the Brazilian Ministry of 
Health instituted the e-SUS Primary Care Strategy in 
2013. Its key objectives were to individualize records, 
integrate data between official systems, reduce redun-
dancy in data collection, and computerize health units 
[12]. It is worth noting that this strategy extends beyond 
a federal management and national information system 
context; it touches on the daily routines of professionals, 
the challenges faced, and the information essential for 
individual care in territories [13]. To further facilitate this 
process, the Ministry introduced the Citizen’s Electronic 
Health Record (PEC), which is a freely available health 
information system for municipalities, aiding the com-
puterization of Basic Health Units throughout Brazil [1, 14].

The role of software products and intensive com-
puter systems has grown to become essential for a 
broad array of business and personal operations. Con-
sequently, achieving personal satisfaction, business suc-
cess, and human security increasingly rely on the quality 
of these software and systems [15]. The development and 

implementation of these technologies are fundamental; 
however, they require substantial financial resources, and 
their success hinges on user acceptance [16]. Therefore, it 
is critical for those investing in technology to understand 
what factors affect acceptance and usage, aiding organi-
zations in implementing user-level interventions [17].

Understanding how users evaluate a software prod-
uct is critical in a nation of continental proportions like 
Brazil, especially given the significant financial invest-
ment to enhance health services’ quality. Given this con-
text, this scoping review aims to map out the studies that 
have evaluated the PEC e-SUS APS using various quality 
models. This will be done using ISO/IEC 25010 as a theo-
retical foundation to define these models, which present 
in-depth quality models for computer systems, software 
products, data quality, and usage.

Methods
The protocol and its registration have been adapted based 
on elements taken from the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses Protocols 
(PRISMA-P) and the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses Checklist extension 
for scoping reviews (PRISMA-ScR) [18, 19]. The adapted 
protocol was subsequently registered on Open Science 
Framework under the number https://​doi.​org/​10.​17605/​
OSF.​IO/​NPKRU. The research question was formulated 
and structured around the CoCoPop approach (Condi-
tion, Context, and Population), as shown in Table 1.

Inclusion and exclusion criteria
All studies evaluating the PEC e-SUS APS will be consid-
ered for the inclusion criteria. Given the myriad aspects 
of electronic health record systems open to analysis 
(e.g., user experience, usability, efficiency, accessibility, 
security, and economic aspects), this review will include 
studies evaluating the general function and effective-
ness of the PEC e-SUS APS, regardless of the language. 
The exclusion criteria will include studies that will not 
clearly outline the evaluation method used for the health 
information system; will not employ an evaluative tool 
or method; will focus solely on medical records differing 
from the PEC e-SUS APS; will be published before 2013 
(i.e., PEC e-SUS APS was first distributed to munici-
palities in 2013); will be conducted by authors from the 
Bridge Laboratory (i.e., the group responsible for the PEC 

Table 1  CoCoPop approach used to determine the research question

Condition:
The system’s characteristics (assessment tools, which aspects are evaluated and how, and the results)

Context:
System evaluation

Population:
PEC e-SUS APS

Question: “How has the Citizen’s Electronic Health Record (PEC e-SUS APS) been evaluated?”

https://doi.org/10.17605/OSF.IO/NPKRU
https://doi.org/10.17605/OSF.IO/NPKRU
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implementation); will be review articles, letters, book 
chapters, conference abstracts, opinion articles, brief 
communications, editorials, and clinical guidelines; and if 
the full text will not found for full reading or correspond-
ence authors will not reply to contact attempts.

Sources of information and search strategy
A comprehensive search strategy will be deployed across 
various databases: LILACS, PubMed/MEDLINE, Scopus,  
Web of Science, ACM Digital Library, and IEEE Digital  
Library. Moreover, the gray literature will also be 
explored using the ProQuest Dissertation and Theses  
Global and Google Scholar databases with support from 
a healthcare librarian experienced in systematic reviews. 
The search strategy developed for the PubMed/MEDLINE 
databases is presented in Table 2.

Furthermore, experts will be contacted for the poten-
tial inclusion of more studies, with manual searches of 
bibliographies from included studies and key journals 
also conducted. The database search will cover the period 
from 2013 until 2024. The search will be implemented 
in March 2024, and the results will be imported into the 
EndNote Online reference software (Thomson Reuters, USA).

Methods to select the sources of evidence
Three independent reviewers will decide on what will 
be included in the final studies. In the first stage, the 
three reviewers will assess the titles and abstracts for 
eligibility. In the second stage, they will examine the full 
texts of the articles, applying the same criteria as in the 
first stage. The reviewers will then cross-validate all the 
information gathered during both stages. If disagree-
ments occur, an arbitrator, not involved in the initial 
article selection stage, will be brought in before a final 
decision is reached. If review-critical data are missing 
or ambiguous, the study’s corresponding author will be 

contacted for resolution or clarification. The data map-
ping process and related entities will involve these same 
three independent reviewers.

Data extraction and synthesis
A descriptive analysis will synthesize the results, fol-
lowing the narrative review approach of Pawson and 
Bellamy [20]. Independent reviewers will chart the 
data based on the method of Hilary Arksey and Lisa 
O’Malley (2005), as depicted in Table 3.

In the event of discrepancies, a consensus discus-
sion will ensue and, if necessary, independent reviewers 
will be brought in to reach a final decision. Any disa-
greements will be addressed among the reviewers. The 
corresponding author will be contacted if any crucial 
information is unclear or missing. The studies included 
will be grouped according to the various characteristics 
and sub-characteristics pertinent to all software prod-
ucts and computer systems, as defined by the ISO/IEC 
25010–2011 standard.

Tabular summaries will be employed to present the 
findings and cover study characteristics, methodolo-
gies, and aspects evaluated. Subsequently, a narrative 
synthesis will be carried out to elucidate the evidence 
found relating to the review objective.

Table 2  PubMed/MEDLINE search strategy

Search terms used in the databases

("brazil"[MeSH Terms] OR "brazil"[Title/Abstract] OR "brasil"[Title/Abstract] OR "brazilian"[Title/Abstract] OR "brazilians"[Title/Abstract] OR "SUS"[Title/
Abstract] OR "unified health system"[All Fields] OR "Brazilian Unified Health System"[All Fields] OR "Brazilian Unified National Health System"[All Fields] 
OR "Single Health Care System"[All Fields] OR "Single Health System"[All Fields] OR "Unified Health Care System"[All Fields]) AND ("e sus"[Title/Abstract] 
OR "e sus"[Title/Abstract] OR "e-SUS-AB"[Title/Abstract] OR "e-SUS-APS"[Title/Abstract] OR "electronic health records"[MeSH Terms] OR "electronic 
health records"[All Fields] OR "electronic medical records"[All Fields] OR "electronic medical record"[All Fields] OR "electronic health record"[All Fields] 
OR "computerized medical record"[All Fields] OR "computerized medical records"[All Fields] OR "computerized medical records systems"[All Fields] 
OR "automated medical record systems"[All Fields] OR "automated medical records system"[All Fields] OR "automated medical records systems"[All 
Fields] OR "computerized medical record system"[All Fields] OR "computerized medical record systems"[All Fields] OR "computerized medical records 
system"[All Fields] OR "computerized medical records systems"[All Fields] OR "computerized patient medical records"[All Fields] OR "automated medi-
cal record system"[All Fields] OR "health information systems"[MeSH Terms] OR "computer systems"[MeSH Terms] OR "computer systems"[All Fields] 
OR "Computer System"[All Fields]) AND ("primary health care"[MeSH Terms] OR "primary health care"[All Fields] OR "primary healthcare"[All Fields] 
OR "Primary Care"[All Fields] OR "public health"[MeSH Terms] OR "public health"[Title/Abstract] OR "community health"[Title/Abstract] OR "public 
service"[Title/Abstract])

Table 3  Criteria proposed by Hilary Arksey and Lisa for charting 
data in narrative reviews

1) Author(s), year of publication, country;

2) Study aim;

3) Study population (PEC e-SUS APS);

4) Study condition (system assessment tool, methodologies, and results);

5) Study context (system evaluation)

6) Main findings
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Discussion
The success of PEC implementation can be influenced 
by various characteristics of municipalities, including 
their location, population density, level of urbanization,  
municipal management assistance, computerization lev-
els, and technological infrastructure, among others [21].  
These factors, coupled with the challenges confronted by 
healthcare professionals and managers, may determine 
a municipality’s adoption of the PEC. Literature empha-
sizes several barriers or difficulties encountered during 
implementation and usage, such as inadequate material 
resources in municipalities, lack of professional technol-
ogy training, and poor internet connectivity [22–24].

Considering the myriad software product quality 
assessment models available, this review will utilize ISO/
IEC 25010–2011 as its theoretical foundation. This model 
provides precise definitions of the attributes that must 
be evaluated. It is crucial to note that this international 
standard underwent rigorous evaluation by numerous 
international organizations before publication, reinforc-
ing its suitability for assessing software product quality.

The literature map derived from this review will pro-
vide crucial insights into user evaluations of the PEC. 
Through these insights, it will be possible to identify the 
strengths and weaknesses of this software product. This 
knowledge will empower those responsible for develop-
ing and implementing this system to make significant 
improvements, thereby ensuring a substantial return on 
investment.

Acknowledgements
The authors would like to thank Mrs. Karyn Munik Lehmkuhl for her support 
with the search strategies.

Authors’ contributions
All co-authors constructed, read, and approved of the final manuscript.

Funding
This study will be financed in part by the Coordenação de Aperfeiçoamento 
de Pessoal de Nível Superior [Coordination for the Improvement of Higher 
Education Personnel] – Brazil (CAPES) – Finance Code 001, and by Brazilian 
Ministry of Health (e-SUS PHC Project Stage 6). The RSW and EMD are produc-
tivity fellows in technology development and innovative extension of CNPq.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare the presence of financial and political conflicts of inter-
est related to the content of this study protocol. The Laboratório Bridge is 
involved in the development and maintenance of the PEC e-SUS APS, a health 
information system, in collaboration with the Brazilian Ministry of Health. 

This collaboration entails financial and political agreements, as the Ministry 
of Health is a governmental institution responsible for public health in Brazil. 
We acknowledge that these conflicts may influence our research and analysis. 
However, we are committed to reporting the results impartially and transpar-
ently in the future, following the ethical and editorial guidelines of the inter-
national scientific journal in which this article will be published. Our financial 
and political interests will not compromise the integrity of the research or the 
objectivity in presenting the results.

Author details
1 Bridge Laboratory, Federal University of Santa Catarina, Florianópolis, Brazil. 
2 Graduate Program in Pharmacy, Federal University of Santa Catarina, Flori-
anópolis, Brazil. 3 Graduate Program in Dentistry, Federal University of Santa 
Catarina, Florianópolis, Brazil. 4 Graduate Program in Engineering, Manage-
ment, and Knowledge Media, Federal University of Santa Catarina, Florianópo-
lis, Brazil. 5 Department of Nursing, Federal University of Santa Catarina, Flori-
anópolis, Brazil. 6 Department of Informatics and Statistics, Federal University 
of Santa Catarina, Florianópolis, Brazil. 7 Department of Clinical Analysis, Federal 
University of Santa Catarina, Florianópolis, Brazil. 

Received: 9 April 2024   Accepted: 23 August 2024

References
	1.	 Avila GS, Cavalcante RB, Almeida NG, Gontijo TL, DE Souza Barbosa S, 

Brito MJ. Diffusion of the Electronic Citizen’s Record in Family Health 
Teams. REME-Revista Mineira de Enfermagem. 2021. 25(1). https://​perio​
dicos.​ufmg.​br/​index.​php/​reme/​artic​le/​view/​44494.

	2.	 Arksey H, O’Malley L. Scoping studies: towards a methodological frame-
work. Int J Soc Res Methodol. 2005;8(1):19–32.

	3.	 Barros RD, Aquino R, Souza LE. Evolution of the structure and results of 
Primary Health Care in Brazil between 2008 and 2019. Cien Saude Colet. 
2022;27:4289–301. https://​doi.​org/​10.​1590/​1413-​81232​02227​11.​02272​
022EN.

	4.	 Brasil - Ministério da Saúde. Subchefia para Assuntos Jurídicos. Lei nº 
8.080, de 19 de setembro de 1990: Lei Orgânica da Saúde. Dispõe sobre 
as condições para a promoção, proteção e recuperação da saúde, a 
organização e o funcionamento dos serviços correspondentes e dá 
outras providências. Brasília, 1990. http://​www.​plana​lto.​gov.​br/​ccivil_​03/​
leis/​L8080.​htm.

	5.	 Sousa AN, Shimizu HE. Integrality and comprehensiveness of service 
provision in Primary Health Care in Brazil (2012-2018). Revista Brasileira de 
Enfermagem. 2021https://​doi.​org/​10.​1590/​0034-​7167-​2020-​0500

	6.	 Tasca R, Massuda A, Carvalho WM, Buchweitz C, Harzheim E. Recommen-
dations to strengthen primary health care in Brazil. Revista Panamericana 
de Salud Pública. 2020 https://​doi.​org/​10.​37774/​97892​75726​426.

	7.	 Brasil - Ministério da Saúde. Portaria nº 2.436, de 21 de setembro de 2017. 
Aprova a Política Nacional de Atenção Básica, estabelecendo a revisão de 
diretrizes para a organização da Atenção Básica, no âmbito do Sistema 
Único de Saúde (SUS). Diário Oficial da União; 2017. https://​bvsms.​saude.​
gov.​br/​bvs/​saude​legis/​gm/​2017/​prt24​36_​22_​09_​2017.​html.

	8.	 Mendonça MH, Matta GC, Gondim R, Giovanella L. Atenção primária à 
saúde no Brasil: conceitos, práticas e pesquisa. SciELO-Editora Fiocruz; 
2018.

	9.	 Mendes, E. V. As redes de atenção à saúde. Brasília: Organização Pan-
Americana da Saúde, 2011. 549p. http://​bvsms.​saude.​gov.​br/​bvs/​publi​
cacoes/​redes_​de_​atenc​ao_​saude.​pdf.

	10.	 Brasil - Ministério da Saúde. Secretaria de Vigilância em Saúde. Guia de 
vigilância epidemiológica. 6 ed. Brasília, 2005. http://​bvsms.​saude.​gov.​br/​
bvs/​publi​cacoes/​Guia_​Vig_​Epid_​novo2.​pdf.

	11.	 Mota E, Carvalho D. Sistemas de informação em saúde. Epidemiología & 
saúde. Rio de Janeiro: Editora Médica e Científica (MEDSI). 2003.

	12.	 Brasil - Ministério da Saúde. Secretaria de Atenção à Saúde. Departa-
mento de Atenção Básica. Diretrizes Nacionais de Implantação da Estra-
tégia e-SUS AB. Brasília, 2014.http://​bvsms.​saude.​gov.​br/​bvs/​publi​cacoes/​
diret​rizes_​nacio​nais_​impla​ntacao_​estra​tegia_​esus.​pdf.

	13.	 Gaete RAC, Leite TA. Estratégia e-SUS Atenção Básica: o processo 
de reestruturação do sistema de informação da atenção básica. In: 

https://periodicos.ufmg.br/index.php/reme/article/view/44494
https://periodicos.ufmg.br/index.php/reme/article/view/44494
https://doi.org/10.1590/1413-812320222711.02272022EN
https://doi.org/10.1590/1413-812320222711.02272022EN
http://www.planalto.gov.br/ccivil_03/leis/L8080.htm
http://www.planalto.gov.br/ccivil_03/leis/L8080.htm
https://doi.org/10.1590/0034-7167-2020-0500
https://doi.org/10.37774/9789275726426
https://bvsms.saude.gov.br/bvs/saudelegis/gm/2017/prt2436_22_09_2017.html
https://bvsms.saude.gov.br/bvs/saudelegis/gm/2017/prt2436_22_09_2017.html
http://bvsms.saude.gov.br/bvs/publicacoes/redes_de_atencao_saude.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/redes_de_atencao_saude.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/Guia_Vig_Epid_novo2.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/Guia_Vig_Epid_novo2.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/diretrizes_nacionais_implantacao_estrategia_esus.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/diretrizes_nacionais_implantacao_estrategia_esus.pdf


Page 5 of 5Felisberto et al. Systematic Reviews          (2024) 13:237 	

Congresso Brasileiro em Informática em Saúde – CBIS, 14, 2014, Santos. 
[s.n.], 2014.

	14.	 Brasil. Nota Técnica 07/2013: Estratégia e-SUS Atenção Básica e Sistema 
de Informação em Saúde da Atenção Básica-SISAB. 2013. Disponível em: 
https://​www.​conass.​org.​br/​bibli​oteca/​wp-​conte​nt/​uploa​ds/​2013/​01/​NT-​
07-​2013-e-​SUS-e-​SISAB.​pdf.

	15.	 ISO/IEC 25010:2011: Systems and software engineering — Systems and 
software Quality Requirements and Evaluation (SQuaRE) — System and 
software quality models. Geneva, Switzerland.: ISO Copyright Office, 
2011.

	16.	 Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of informa-
tion technology: Toward a unified view. MIS Quarterly, 2003. 27(3), 
425–478. https://​doi.​org/​10.​2307/​30036​540

	17.	 Pinho C, Franco M, Mendes L. Web portals as tools to support information 
management in higher education institutions: A systematic literature 
review. International Journal of Information Management, 2018. 41, 
80–92. https://​doi.​org/​10.​1016/j.​ijinf​omgt.​2018.​04.​002

	18.	 Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle 
P, Stewart LA, Group, P.-P. Preferred reporting items for systematic review 
and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 
2015;4:1–9.

	19.	 Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, Moher 
D, Peters MD, Horsley T, Weeks L. PRISMA extension for scoping 
reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med. 
2018;169(7):467–73.

	20.	 Pawson R, & Bellamy JL. Realist synthesis: an explanatory focus for system-
atic review. In: POPAY, J. (Ed.). Moving beyond effectiveness in evidence 
synthesis: Methodological issues in the synthesis of diverse sources of 
evidence, 2006. 83–94.

	21.	 Cielo AC, Raiol T, Silva EN, Barreto JO. Implementation of the e-SUS 
Primary Care Strategy: an analysis based on official data. Revista de Saúde 
Pública. 2022 https://​doi.​org/​10.​11606/​s1518-​8787.​20220​56003​405.

	22.	 Gontijo TL, Lima PKM, Guimarães EAA, Oliveira VC, Quites HFO, Belo VS, 
et al. Computerization of primary health care: the manager as a change 
agent. Rev Bras Enferm. 2021;74(2):e20180855. https://​doi.​org/​10.​1590/​
0034-​7167-​2018-​0855.

	23.	 Santos LPR, Pereira AG, Graever L, Guimarães RM. e-SUS AB na cidade 
do Rio de Janeiro: projeto e implantação do sistema de informação em 
saúde. Cad saúde colet. 2021. 29(spe):199–204. https://​doi.​org/​10.​1590/​
1414-​462X2​02199​010232.

	24.	 Zacharias FC, Schönholzer TE, Oliveira VC, Gaete RA, Perez G, Fabriz LA, 
Amaral GG, Pinto IC. Primary Healthcare e-SUS: determinant attributes for 
the adoption and use of a technological innovation. Cad Saude Publica. 
2021;37:e00219520. https://​doi.​org/​10.​1590/​0102-​311X0​02195​20.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.conass.org.br/biblioteca/wp-content/uploads/2013/01/NT-07-2013-e-SUS-e-SISAB.pdf
https://www.conass.org.br/biblioteca/wp-content/uploads/2013/01/NT-07-2013-e-SUS-e-SISAB.pdf
https://doi.org/10.2307/30036540
https://doi.org/10.1016/j.ijinfomgt.2018.04.002
https://doi.org/10.11606/s1518-8787.2022056003405
https://doi.org/10.1590/0034-7167-2018-0855
https://doi.org/10.1590/0034-7167-2018-0855
https://doi.org/10.1590/1414-462X202199010232
https://doi.org/10.1590/1414-462X202199010232
https://doi.org/10.1590/0102-311X00219520

	Mapping the evaluation of the electronic health system PEC e-SUS APS in Brazil: a scoping review protocol
	Abstract 
	Background 
	Methods 
	Discussion 
	Systematic review registration 

	Background
	Methods
	Inclusion and exclusion criteria
	Sources of information and search strategy
	Methods to select the sources of evidence
	Data extraction and synthesis

	Discussion
	Acknowledgements
	References


