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ABSTRACT 
CONTEXT AND OBJECTIVE: National health research systems aim to generate high-quality knowledge 
so as to maintain and promote the population’s health. This study aimed to analyze the impact of mater-
nal mortality/morbidity research funded by the Brazilian Ministry of Health and institutional partners, on 
the dimensions: advancing in knowledge, research capacity-building and informing decision-making, 
within the framework of the Canadian Academy of Health Sciences.
DESIGN AND SETTING: Descriptive study based on secondary data, conducted at a public university.
METHODS: The advancing in knowledge dimension was estimated from the principal investigators’ 
publication counts and h-index. Data on research capacity-building were obtained from the Ministry of 
Health’s information system. The informing decision-making dimension was analyzed from citations in 
Stork Network (Rede Cegonha) documents. 
RESULTS: Between 2002 and 2010, R$ 21.6 million were invested in 128 maternal mortality/morbidity 
projects. Over this period, the principal investigators published 174 articles, resulting in an h-index of 35, 
thus showing progress in the advancing in knowledge dimension. Within the research capacity-building 
dimension, training of 71 students (undergraduate/postgraduate) was observed. Progress in the inform-
ing decision-making dimension was modest: 73.5% of the 117 citations in the Stork Network documents 
were institutional documents and norms. One of the projects funded, the 2006/7 National Demography 
and Health Survey, was cited in program documents.
CONCLUSION: Impacts were shown in the advancing in knowledge and research capacity-building 
dimensions. The health research system needs to incorporate research for evidence-informed policies. 

RESUMO 
CONTEXTO E OBJETIVO: Sistemas nacionais de pesquisa em saúde buscam gerar conhecimentos de 
qualidade para manter e promover a saúde da população. Este estudo visou analisar o impacto das pes-
quisas sobre morbimortalidade materna financiadas pelo Ministério de Saúde do Brasil e instituições 
parceiras, nas dimensões: avanços no conhecimento, construção de capacidade de pesquisa e tomada 
de decisão informada, da matriz da Canadian Academy of Health Sciences. 
DESENHO DO ESTUDO E LOCAL: Estudo descritivo baseado em dados secundários, realizado em uni-
versidade pública.
MÉTODOS: A dimensão avanços no conhecimento foi estimada pelas publicações dos coordenadores 
de pesquisa e índice h. Dados sobre a capacidade de pesquisa foram obtidos no sistema de informação 
do Ministério da Saúde. A dimensão tomada de decisão informada foi analisada pelas citações nos do-
cumentos da Rede Cegonha.
RESULTADOS: Foram investidos R$ 21,6 milhões de reais em 128 pesquisas sobre morbimortalidade 
materna entre 2002 e 2010. Nesse período, os coordenadores das pesquisas publicaram 174 artigos, resul-
tando no índice h de 35, mostrando progressos na dimensão avanços no conhecimento. Na dimensão 
capacidade de pesquisa, foi constatado o treinamento de 71 estudantes (graduação e pós-graduação). 
Na dimensão tomada de decisão informada, o progresso foi modesto: 73,5% das 117 citações nos do-
cumentos da Rede Cegonha eram documentos institucionais e normas. Um dos projetos financiados, 
Pesquisa Nacional de Demografia e Saúde 2006/7, foi citado em documentos programáticos.
CONCLUSÃO: Impactos foram demonstrados nas dimensões avanços no conhecimento e capacidade 
de pesquisa. O sistema de pesquisa em saúde necessita da incorporação de pesquisas para políticas in-
formadas por evidências.  
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INTRODUCTION
The national health research system has progressively strengthened 
in Brazil, mainly due to significant government funding of research 
projects and programs, along with human and institutional capac-
ity-building. The increase in Brazilian scientific production is one 
of the advances resulting from these investments.1,2 In 2003, the 
process of setting the health research priorities agenda started with 
involvement of different social players (researchers; healthcare 
sector, education and science and technology decision-makers; 
healthcare system users; healthcare worker organizations; profes-
sional associations; and representatives of private companies).3,4 
In 2004, the agenda5,6 was implemented in accordance with the 
recently published “good practice principles”:7 inclusive process, 
information gathering, careful planning and funding policy, trans-
parency and evaluation. The efforts that were made to guide health 
research policy have achieved and legitimated an unprecedented 
developmental upsurge in support for strategic health research.4

However, some components of the health research system 
in Brazil, such as use of research results and evaluation of their 
impact, are poorly structured and developed both by public institu-
tions and agencies and by researchers themselves.8 Several authors 
have pointed out that the participatory process in setting research 
priorities contributes towards identifying the complex needs of the 
health system and services, and fosters an environment of oppor-
tunities for further research built on existing knowledge.9-13 Thus, 
on the one hand, this can improve both researchers’ ability to pro-
vide answers to assist with understanding health determinants and 
their effects on health equity, and also their ability to develop new 
and better interventions for preventing and treating diseases in 
different population groups and social and political contexts. On 
the other hand, these scholars have pointed out the importance of 
effective management of agencies and institutions with regard to 
planning, promotion and implementation of funding mechanisms 
for efficient and equitable allocation of investment in research pro-
grams. According to these authors, the participatory process is one 
element that favors use and ownership of research results by the 
social players, with a potential impact on healthcare practices and 
policies within the healthcare sector and on strengthening the sec-
tor’s own production and scientific capacity.

Over the past three decades, infant mortality rates have 
reduced substantially in Brazil, decreasing by 5.5% per annum 
in the 1980s and 1990s, and 4.4% per annum since 2000, to reach 
14.6 deaths per 1000 live births in 2012; neonatal deaths account 
for 70% of infant deaths. On the other hand, official statistics 
show that maternal mortality ratios have remained stable over 
the past 10 years. Substantial challenges remain, including over-
medicalization of childbirth (nearly 50% of babies are delivered 
by means of caesarean section), maternal deaths caused by illegal 
abortions and high frequency of preterm deliveries.14,15

In 2011, the Ministry of Health established the Rede 
Cegonha (Stork Network), with the aim of expanding access 
and improving the quality of prenatal care and assistance dur-
ing delivery, postpartum care and child care for up to 24 months 
after birth.16 The initiative was based on the following laws: Law 
No. 8,080 dated November 19, 1990, which provides for the con-
ditions for promotion, protection and recovery of health within 
the public healthcare services (SUS); Law No. 11,108 dated April 
7, 2005, which guarantees mothers’ right to have a companion 
with them during labor and the immediate postpartum period 
in SUS hospitals; and Law No. 11,634 dated December 27, 2007, 
which provides for the right of pregnant women to be linked to 
the maternity ward, where they will receive care under SUS. Rede 
Cegonha is a government priority.

The analysis on the impact of research on maternal mortal-
ity funded by the Ministry of Health and institutional partners 
may contribute towards strengthening institutions and fund-
ing agencies regarding the understanding of research processes, 
and towards identifying opportunities, difficulties and challenges 
relating to achieving the desired impacts from funded research.

OBJECTIVE
This study focuses on the impact of research on maternal mortal-
ity funded by the Ministry of Health and institutional partners 
between 2002 and 2010, as measured by a series of well-estab-
lished impact indicators.

METHODS

Analytical framework 
The framework of the Canadian Academy of Health Sciences 

(CAHS) has five dimensions that make it possible to identify and 
evaluate the impact of research.17 This study focused on three of 
these: 1) advancing in knowledge; 2) research capacity-build-
ing; and 3) informing decision-making. The fourth dimension 
is health benefits, which recognizes progress regarding preven-
tion, diagnosis, treatment, palliative care and progress in relation 
to health status, social and environmental risk factors, health 
determinants and changes to healthcare system performance. 
This, and the fifth dimension, economic and social benefits, were 
not included in the analysis since the data available did not cover 
the complex indicators of these two dimensions. 

The advancing in knowledge dimension reveals new health 
research discoveries and progress, as well as contributions made 
to the scientific literature. The categories and indicators for this 
dimension were: (1) research activity: publication counts, i.e. 
the number and percentage of scientific publications and type; 
and (2) research quality: number of peer-reviewed journal arti-
cles, percentage of articles published in indexed journals, impact 
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factor (h-index, is a measurement that aims to describe the sci-
entific productivity and impact of a researcher or journal), and 
citations received per article (expressed as medians and inter-
quartile intervals).  

The research capacity-building dimension comprises devel-
opment/enhancement of individual and team research skills in 
capacity-building for advances in knowledge. The category and 
indicator was research capacities, skills and personnel: number 
and percentage of students trained. 

The informing decision-making dimension shows how 
research expands its outcomes and influences evidence-based 
policies. The categories and indicators were: (1) health-related 
decision-making: healthcare protocols, guidelines, manuals and 
technical norms, and technical methods of clinical evaluation; 
and (2) qualitative indicators: citations in public health policies 
and programs. The dimensions, categories and indicators were 
chosen for this study taking the following criteria into consider-
ation: access and availability of data, data validity, reproducibility, 
cost and relevance.

Data gathering and categories analyzed   
Data on research investments over the period 2002-2010 were 
obtained from the Ministry of Health science and technology 
managerial information system <http://pesquisasaude.saude.gov.
br/bdgdecit/> (accessed on December 10, 2015). For each project 
included in this study, identification data was collected (name of 
principal investigator (PI), title, summary, amount invested, year 
of contract, state/province and region), research capacity-building 
(number of undergraduate and postgraduate students involved; 
undergraduate course final dissertations, masters’ dissertations 
and PhD theses concluded) and applicability of research results 
according to the PI.

Projects were selected using the filter “Women’s Health” as 
the primary or secondary research agenda; this classification of 
projects into agendas is done by the PI at the time of project sub-
mission. The subgroup of projects relating to maternal mortality 
and morbidity and the type of research approach were classified 
by two of the authors in a blind and independent manner, based 
on project titles and summaries; in four cases the summary was 
missing and those projects were classified based only on the title 
(none of them were related to maternal mortality). 

The type of research approach was classified according to 
the definition used by the Canadian Academy of Health Sciences 
(CAHS).17 CAHS has defined that health services research 
(HSR) examines how people get access to healthcare, how much 
care costs and what happens to patients as a result of this care. 
The main goals of HSR are to identify the most effective ways to 
organize, manage, finance and deliver high-quality care; reduce 
medical errors; and improve patient safety.18 Population and 

public health research (PPHR) is defined as research with the 
goal of improving population health, or of defined subpopula-
tions, through better understanding of the ways in which social, 
cultural, environmental, occupational and economic factors 
determine health status. The ambit of PPHR includes research 
into the complex interactions (biological, environmental, social 
and cultural) that determine the health of individuals, communi-
ties and global populations.19

Clinical research (CR) has “the goal of improving the diag-
nosis and treatment (including rehabilitation and palliation) 
of disease and injury; improving health and quality of life of 
individuals as they pass through normal life stages”. Biomedical 
research (BR) is conducted “with the goal of understanding 
normal and abnormal human functioning at the molecular, 
cellular, organ system and whole body levels, including devel-
opment of tools and techniques to be applied for this purpose; 
developing new therapies or devices that improve health or 
the quality of life of individuals, up to the point where they are 
tested on human subjects”.17

One indicator for the advancing in knowledge dimension 
was “publication counts”, i.e., the number and percentage of sci-
entific publications according to the type of research approach. 
We accessed the list of articles on maternal mortality and mor-
bidity included in the curricula of the PIs funded by the Ministry 
of Health and partners. All articles published from 2002 to 2010 
and informed in the curricula were extracted from the Lattes 
Platform, which is the major platform for curricula encompassing 
virtually every Brazilian researcher, using the ScriptLattes  soft-
ware (http://buscatextual.cnpq.br/buscatextual/busca.do). The 
data were exported to a RIS (Research Information Systems) 
file and then imported to Mendeley Desktop; duplicated arti-
cles were excluded, thus resulting in a total of 2,961 articles. 
These were then classified according to whether they related to 
maternal mortality and morbidity, based on the list of selected 
keywords appearing in the article titles. This resulted in identify-
ing 174 articles on maternal mortality and morbidity. In addition, 
the number of dissertations and theses developed during the 
project was calculated according to information provided by the 
principal investigator in the Ministry of Health S&T information 
system <http://pesquisasaude.saude.gov.br/bdgdecit/>.

The research quality category was assessed according to the 
number of peer-reviewed journal articles, percentage of articles 
published in indexed journals, impact factor (h-index) and cita-
tions received per article (expressed as medians and interquartile 
intervals). The Google Scholar database (http://scholar.google.
com) was used to obtain the number of citations received by 
each article, and journals were considered to be indexed when 
included in Google Scholar metrics. The h-index was calculated 
based on Google Scholar citations.
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With regard to the research capacity-building dimension, 
the number of undergraduate and postgraduate students trained 
through the projects was calculated according to the information 
provided by the principal investigator in the abovementioned 
Ministry of Health science and technology information system.  

With regard to the informing decision-making dimension, 
one of the focus area was Rede Cegonha, the government initia-
tive that was launched in 2011 to reduce maternal mortality and 
morbidity. We analyzed clinical protocols, guidelines and manu-
als published by the Ministry of Health, which could indicate the 
use of evidence produced by these projects in the health-related 
decision-making category.20-24 Citation in public health pol-
icy documents was also considered, since we investigated Rede 
Cegonha policy documents.25-27 We also investigated what the prin-
cipal investigators pointed out as forms of applicability of research 
results in the category “health-related decision-making”, which 
they registered in the Ministry of Health S&T information system.

These publications were classified as “grey literature”, in accor-
dance with the United Kingdom Department of Health definition: 
“produced at all levels of government, academia, business and 
industry in print and electronic formats, but which is not con-
trolled by commercial publishers; it may also be defined, broadly, 
to include everything except peer-reviewed books and journals”.28

RESULTS 
Between 2002 and 2010, the Ministry of Health and partner 
institutions funded 128 research projects on maternal mortality 
and morbidity (Table 1). The distribution of maternal mortality 
and morbidity projects per year showed that 78 proposals (56% 
of the total) were approved in 2004 and 2007, when two large 
Calls for Proposals were launched: “Maternal Mortality and 
Neonatal Morbidity and Mortality”29 in 2004, and “Women’s 
Health”30 in 2007. 

Regarding the approach, there were 84 projects on 
Population and Public Health Research (PPHR), which received 
by far the largest investment (Table 1). The investment per proj-
ect was R$ 217,000 and R$ 83,000 in the first and second project 
approach, respectively. On average, HSR projects received less 
than half the investment made in PPHR.

With regard to regional distribution, the institutions receiv-
ing funding (mostly public universities and public research 
institutes) were predominantly located in the northeastern region 
(38%) and southeastern region (33%). However, in analyzing the 
amount of investments, the southeast received five times more 
resources than the northeast (Figure 1).

Analysis of the advancing in knowledge dimension accord-
ing to publication counts found 245 publications: 174 scientific 
articles (Table 2) and 71 other types of scientific publications: 
doctoral theses (16), master’s dissertations (41) and undergradu-
ate end-of-course dissertations (14). Articles with a Population 
and Public Health Research approach predominated. Regarding 
postgraduate products, the majority of the publications were 
master’s dissertations. Only one patent was deposited.  

With regard to research quality, the 174 papers produced had 
an h-index of 35, and 154 (89%) were published in indexed jour-
nals. The median number of citations received by each paper was 
9, with an interquartile interval from 3 to 27.75. Articles classified 
as Population and Public Health Research or as Health Services 
Research had a higher impact than those in the other two catego-
ries (Table 2). Table 331-42 presents the top three most cited articles 
for each type of research approach. Five out of the 12 examples 
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Figure 1. Investments and numbers of projects within 
maternal mortality and morbidity research funded by the 
Ministry of Health and partner institutions, according to 
geographical regions. Brazil, 2002-2010. 

Data captured on December 10, 2015. 

Table 1. Research projects on maternal mortality and morbidity funded by the Ministry of Health and its partners, according to type of 
research approach. Brazil 2002-2010*,†

Type of research approach‡ Number of projects n (%)
Investments, 

in R$ thousands (%)
Funds invested per project,  

in R$ thousands
Population and public health research 84 (65.6%) 18,273.3 (84.4%) 217.5
Health services research 30 (23.4%) 2,493.0 (11.5%) 83.1
Biomedical research 13 (10.2%) 854.6 (3.9%) 65.7
Clinical research 1 (0.8%) 35.7 (0.2%) 35.7
Total 128 (100%) 21,656.8 (100%) 169.1

*Partner institutions: Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq), Ministério da Ciência e Tecnologia (MCT), Financiadora de Estudos e 
Projetos (Finep), Fundações Estaduais de Amparo à Pesquisa (FAPs); †Data captured on December 10, 2015; ‡According to the Canadian Academy for Health Sciences.
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resulted from research conducted abroad; clear predominance 
of international cooperation was found among biomedical and 
clinical research. However, most of these research results are 
applicable to all pregnancies, and therefore can be extrapolated 
to a Brazilian scenario.

The research capacity-building dimension was evaluated 
according to information provided by the principal investigators: 
71 undergraduate and postgraduate students trained during the 
different stages of development of the research. 

The informing decision-making dimension, focusing on 
the use made of research results in official protocols, guidelines, 
manuals and healthcare policy documents published through the 
recently launched program to reduce maternal mortality (Rede 

Cegonha), showed poor use made (Table 4). The eight official 
Brazilian Ministry of Health documents were analyzed and 117 
citations were compiled. The vast majority (73.5%) could be clas-
sified as grey literature. The Demography and Health Survey, 
which was one of the projects analyzed here, was cited in two 
Ministry of Health documents.

Sixty-eight researchers (53%) pointed out various forms of 
applicability of research results in the category health-related 
decision-making. Table 5 presents a synthesis of the reported 
applications. Knowledge of risk factors, especially in relation to 
infectious and hypertensive disorders during pregnancy, formu-
lation of policies and implementation of strategies and actions for 
improving maternal and newborn health, prevailed as potential 

Table 2. Articles published on maternal mortality and morbidity that were included in the curricula of researchers funded by the Brazilian 
Ministry of Health and its partners, according to type of research approach*,†. Brazil, 2002-2010
Classification of article according  
to research approach‡ 

Number of  
articles (n) 

Proportion of  
articles (%) 

h-index
Citations: median 

(interquartile interval)
Population and Public Health Research 87 50.3 25 11 (4; 29.5)
Health Services Research 43 24.7 18 11 (6; 39)
Biomedical Research 13 7.5 5 4 (1; 6)
Clinical Research 31 17.8 10 4 (1; 12.5)
Total 174 100.0 35 9 (3; 27.8)

*Partner institutions: Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq), Ministério da Ciência e Tecnologia (MCT), Financiadora de Estudos e 
Projetos (Finep), Fundações Estaduais de Amparo à Pesquisa (FAPs); †Data captured in June 2014; ‡According to the Canadian Academy for Health Sciences.  

Table 3. Top three most cited articles published on maternal mortality and morbidity by investigators funded by the Brazilian Ministry of 
Health and its partners, according to type of research approach. Brazil, 2002-2010

*According to the Canadian Academy for Health Sciences.

Research approach* and article title Year Journal reference Citations
Population and public health research

Maternal mortality in Brazilian State Capitals: some characteristics and estimates 
for and adjustment factor

2004 Rev Bras Epidemiol, 7(4):449-60.31 187

Racial, sociodemographic, and prenatal and childbirth care inequalities in Brazil, 
1999-2001

2005 Rev Saude Publica, 39(1):100-7.32 151

Cesarean sections: who wants them and under what circumstances? 2003 Cad Saude Publica, 19(6):1611-20.33   98
Health services research

Aspects of women's satisfaction with childbirth care in a maternity hospital in Rio 
de Janeiro

2004 Cad Saude Publica, 20(Sup 1):S52-S62.34 124

Quality of birth care in maternity hospitals of Rio de Janeiro, Brazil 2005 Rev Saude Publica, 39(4):646-54.35 102
Adequacy of the two references services for women with high risk pregnancies at 
maternity hospitals of the Brazilian Public Health System in the city of Recife, in the 
State of Pernambuco

2007 Rev Bras Saúde Matern Infant, 7(3):309-17.36 81

Biomedical research
The pregnancy-induced increase of plasma angiotensin-(1-7) is blunted in 
gestational diabetes

2007 Regul Pept, 141(1):55-60.37 25

Increased serum phosphodiesterase activity in women with pre-eclampsia 2006 Br J Obstet Gynaecol, 113(5):577-9.38 17
Increased circulating thrombomodulin levels in pre-eclampsia 2008 Clin Chim Acta, 387(1-2):168-71.39 12

Clinical research
Do women with pre-eclampsia, and their babies, benefit from magnesium 
sulphate? The Magpie Trial: a randomized, placebo-controlled trial

2002 Lancet, 359(9321):1877-90.40 475

Comparison of Magnesium Sulfate and Nimodipine for the Prevention of Eclampsia 2003 N Engl J Med, 348(4):304–11.41 233
Beneficial interventions for maternal mortality prevention in the prenatal period 2006 Rev Bras Ginecol Obstet, 28(5):310-5.42 71
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evidence of use of research results. Healthcare service managers 
and healthcare workers were cited as potential users of research 
results. However, few changes to healthcare services were cited 
by the principal investigators, regarding the real use of the evi-
dence produced.    

DISCUSSION
The aim of this study was to analyze the contributions made 
by the investments and the incorporation of research findings 
regarding maternal mortality and morbidity in public health 
policy formulation in Brazil. This analysis was conducted based 
on three analytical dimensions of the CAHS framework, with 
emphasis on citations of articles, dissertations and theses in 
preparing the official Rede Cegonha public policy documents. 
This public policy was formulated in the form of a care network 
“to ensure women’s right to reproductive planning and human-
ization of the pregnancy, childbirth and postpartum periods, 
as well as the child’s right to safe birth and healthy growth and 
development”.16

The predominance of institutional documents and legisla-
tive norms among the citations of official publications reflects 
policymakers’ practice of prioritizing existing technical and 
legislative regulations to guide health managers primarily with 
regard to organization, functioning and physical restructuring of 
the healthcare network, including intensive care units, provision 
of obstetric and neonatal care and transfer of funds. The scarce 
use of scientific references reaffirms the difficulty in incorporat-
ing knowledge to promote improvements in healthcare systems 
that have been pointed out in several studies.43-46 However, it also 
reveals the challenge of measuring the influence of research find-
ings on decision-making, because of the inherent dynamics of 
the political process in healthcare management.47,48

At the same time, this poses questions regarding the ability of 
researchers to provide answers that will enable interventions that 
promote significant changes towards safe motherhood, improve 
professionals’ technical quality and clinical practices and enhance 
system performance and healthcare programs.45,46

However, in order for researchers to meet this demand, 
supportive environments are needed, so that on the one hand, 
researchers can be brought closer to the needs of healthcare ser-
vices and, on the other hand, substantial investment in HSR can 
be made by public institutions and agencies, thereby promoting 
the participation of healthcare institutions.13,17 As pointed out 
earlier, although HSR accounted for 23.0% of the projects funded, 
this represented only 11.5% of the total amount of investments. 

Strengthening of the national health research system requires 
efforts to understand the needs of the players in the system and, 
in particular, strategies to promote translation and communi-
cation of research results, so as to inform policy and healthcare *Multiple answers allowed.

Table 5. Perspective of the principal investigators of research projects 
financed by the Ministry of Health and partners, regarding the 
applicability of research results within the informed decision-making 
dimension. Brazil, 2002-2010
Analytical categories of the applicability of research results* n %
Potential use of research findings 60 88.2

Knowledge about social and biological determinants and 
risk factors

36 52.9

Formulation and implementation of policies, strategies 
and actions

30 44.1

Improvements in obstetric and neonatal care 18 26.5
Planning, organization and evaluation of services 8 11.8
Information for future research 3 4.4
Identification and treatment of maternal complications 
during pregnancy

1 1.5

Real use of research findings 12 17.6
Use of technology 10 14.7
Training of healthcare professionals 5 7.4
New knowledge of risk factors and social inequalities 2 2.9

Changes induced by search results 3 4.4
Information for users 3 4.4
Impact on clinical practice 1 1.5

Potential users of search results 47 69.1
Clinical decision managers and healthcare professionals 33 48.5
Policy makers and healthcare managers 23 33.8
Social organizations 3 4.4
Academic investigators 2 2.9
Legislators 1 1.5

Dissemination of research results 9 13.2
Training of healthcare professionals 6 8.8
Dissemination of results among healthcare workers 4 5.9
Coordination with the healthcare sector to implement policies 1 1.5
Changes in legislation to protect women 1 1.5

Table 4. Citation of scientific evidence in the official protocols, guidelines, 
manuals and health policy documents published by the Ministry of Health 
for Rede Cegonha (“Stork Network”). Brazil 2011-2013*

*All the eight official Rede Cegonha documents were analyzed, totaling 117 
citations; †18 books published in Brazil, 5 books published abroad, three articles 
published in Brazil; two master’s dissertations. 
UNDP = United Nations Development Programme; PAHO = Pan-American Health 
Organization.

Classification according to type of 
publication cited

Number of 
citations*

Proportion of 
citations (%) 

Published institutional documents: from 
the Ministries of Health, Labor and Social 
Development and from international 
organizations: UNDP and PAHO

52 44.4

Scientific references: scientific books and journal 
articles; master’s dissertations†

28 23.9

Legislative norms: laws, norms, resolutions and 
directives 

23 19.7

Internal institutional documents 11 9.4
Congress abstracts 3 2.6
Total number of documents cited 117 100.0
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practices. The traditional forms of dissemination of research 
results among scientists are not adequate, and innovative ways 
are needed in order to foster access to the results and recommen-
dations for the healthcare system. 

Another point to be highlighted concerns the distribution of 
research funds in Brazil. In general, larger investments are targeted 
to areas with the best science and technology capabilities. As our 
results demonstrated, the southeastern region, which has better-
structured science and technology capacities, received five times 
more resources, despite the fact that there were more projects in 
the northeastern region. However, the Brazilian health research 
system needs to achieve a balance between the distribution of 
funds according to science and technology capacity, while also tak-
ing into account local health situations and priorities. In the case of 
maternal mortality, there are profound regional, ethnic and socio-
economic disparities: higher maternal mortality levels affect the 
population in the poorer northern and northeastern regions, com-
pared with the more affluent southern and southeastern regions.15 
Research investments could promote equity through projects to 
investigate better access to healthcare, organization of care pro-
cesses and ways of improving clinical practice and women’s 
safety during the prenatal, childbirth and postpartum periods.14,49 
These  subjects could be studied by research institutions in the 
regions most affected, through networking with the more tradi-
tional and consolidated science and technology institutions.

There is some evidence that investigators in the northeast-
ern region respond very well to research funds allocated there. 
The scientific publications resulting from the Research for SUS 
Program (PPSUS) over the period 2004-2009 comprised 1,020 
master’s dissertations and doctoral theses. The northeastern 
region reported the largest number of academic degrees: 322 
master’s and doctoral degrees (32%), i.e. ahead of the more devel-
oped and populated southeastern region.4

The Brazilian health research system therefore needs to 
strengthen research functions, such as monitoring of funding distri-
bution mechanisms, development of human and physical capacity 
to conduct, absorb and use research, and evaluation of the impacts 
of research. One noteworthy issue is the challenge of promoting a 
culture that encourages involvement of investigators in policy and 
decision-making while, on the other hand, facilitating interaction 
between researchers and policymakers, service managers, pro-
viders, healthcare workers and service users.50 One proposal is to 
increase investments and strategies for HSR through participation of 
healthcare service managers, workers and users in formulating and 
implementing research and incorporating its results.

The EVIPNet Brazil initiative can be highlighted. This  was 
started in 2009 and is run by the Ministry of Health and the 
Pan-American Health Organization (PAHO). Its objective is to 
establish mechanisms to facilitate the use of relevant scientific 

evidence in formulating and implementing health policies (http://
brasil.evipnet.org/). 

The investigators funded by the Ministry of Health and part-
ners produced a reasonable number of high-quality papers, as 
showed by an h-index of 35 and the observation that nearly 90% 
of the articles were published in indexed journals. This is an indi-
cation that research projects on maternal mortality and morbidity 
generated important scientific results and can be used as an impor-
tant means of measuring funding efficiency. Articles classified 
as Population and Public Health Research (h-index of 25) or as 
Health Services Research (h-index of 18) had higher impacts, with 
higher medians for citations received and also a much higher top 
quartile. We can infer that Brazilian researchers who developed 
Population and Public Health Research relating to maternal mor-
tality and morbidity tended to produce articles with higher citation 
indexes than those dedicated to  the Biomedical field. However, 
Clinical Research accounted for the top two most cited articles.

There are some limitations to consider in relation to using 
article output as a funding success indicator. Some research proj-
ects may result in articles published years later, and therefore 
not included in our analysis. It is hard to determine a reason-
able time interval for funded research to generate publications. 
Nonetheless, it should be noted that research that is more com-
plex or takes longer to conduct might generate published papers 
with higher impact on a future date. This is primarily because 
different types of research will have different timetables: an in 
vitro study will most likely produce faster results and publication 
than a cohort study or health services research. Moreover, some 
research may gather additional funding to expand its objectives, 
methodology or sampling, thus delaying publication but also 
producing more relevant information. In this way, some papers 
receive support from more than one institution, while rarely 
mentioning the real contribution of each source of funding.

The publications list for each author was extracted from the 
Lattes Platform, which is an extremely reliable but self-informed 
mechanism, and which might result in underreporting to some 
extent. The classification of research approach using only the title 
was a limiting factor. Despite those limitations, the number and 
quality of publications are considered to be good ways of measur-
ing research impact.

With regard to the informing decision-making dimen-
sion, we used most of the indicators suggested by the Canadian 
Framework, such as citation of research results in clinical proto-
cols, guidelines and manuals published by the Ministry of Health 
for policy, programs or healthcare. However other indicators 
could be used, such as citation of research results for capacity-
building and training of healthcare professionals, and in the 
media (newspaper articles and interviews in the press); this con-
stitutes a study limitation.
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CONCLUSION
Impacts were shown with regard to the advancing in knowl-
edge and research capacity-building dimensions. However, 
the Brazilian national health research system needs strength-
ened mechanisms for informing evidence-based policies and 
promoting incorporation and use of research results into policy 
formulation, strategies and actions, in order to improve maternal 
and newborn healthcare services. Recognition of the relevance of 
health research investments is strengthened insofar as it can be 
shown to produce impacts on policy, and this requires engage-
ment of researchers for effective interaction with various sectors 
of society, and in particular healthcare policy stakeholders.

REFERENCES 
1. Canesqui AM. Temas e abordagens das ciências sociais e humanas 

em saúde na produção acadêmica de 1997 a 2007 [Themes and 

approaches of academic production at social and human sciences in 

health from 1997 to 2007]. Ciênc Saúde Coletiva. 2010;15(4):1955-66.

2. Turci SRB, Guilam MCR, Câmara MCC. Epidemiologia e saúde coletiva: 

tendências da produção epidemiológica brasileira quanto ao volume, 

indexação e áreas de investigação – 2001 a 2006 [Epidemiology and 

public health: tendencies of the Brazilian epidemiology production 

regarding volume, indexation and investigation áreas – 2001 to 

2006]. Ciênc Saúde Coletiva. 2010;15(4):1967-76.

3. Guimarães R, Santos LMP, Angulo-Tuesta A, Serruya SJ. Defining 

and implementing a National Policy for Science, Technology, and 

Innovation in Health: lessons from the Brazilian experience. Cad 

Saude Publica. 2006;22(9):1775-85. 

4. Pacheco Santos LMP, Moura EC, Barradas Barata Rde C, et al. 

Fulfillment of the brazilian agenda of priorities in health research. 

Health Res Policy Syst. 2011;9:35.

5. Brasil. Ministério da Saúde. Secretaria de Ciência, Tecnologia e Insumos 

Estratégicos. Departamento de Ciências e Tecnologia. Política Nacional 

de Ciência, Tecnologia e Inovação em Saúde. Brasília: Ministério 

da Saúde; 2008. Available from: http://bvsms.saude.gov.br/bvs/

publicacoes/Politica_Portugues.pdf. Accessed in 2015 (Nov 18).

6. Brasil. Ministério da Saúde. Agenda Nacional de Prioridades de 

Pesquisa em Saúde. Brasília: Ministério da Saúde; 2008. Available from: 

http://bvsms.saude.gov.br/bvs/publicacoes/AGENDA_PORTUGUES_

MONTADO.pdf. Accessed in 2015 (Nov 18).

7. Viergever RF, Olifson S, Ghaffar A, Terry RF. A checklist for health 

research priority setting: nine common themes of good practice. 

Health Res Policy Syst. 2010;8:36.

8. Noronha J, Silva TR, Szklo F, Barata RB. Análise do sistema de pesquisa 

em saúde do Brasil: o ambiente de pesquisa [Health research system 

analysis: the research environment]. Saúde Soc. 2009;18(3):424-36.

9. Global Forum for Health Research. The 10/90 Report on Health 

Research 2003-2004. Geneva: Global Forum for Health Research; 

2004. Available from: http://announcementsfiles.cohred.org/gfhr_

pub/assoc/s14789e/s14789e.pdf. Accessed in 2015 (Nov 18).

10. Lomas J, Fulop N, Gagnon D, Allen P. On being a good listener: 

setting priorities for applied health services research. Milbank Q. 

2003;81(3):363-88.

11. Morel CM. A pesquisa em saúde e os objetivos do milênio: desafios 

e oportunidades globais, soluções e políticas nacionais [Health 

research and the millennium development goals: global challenges 

and opportunities, national solutions and policies]. Ciênc Saúde 

Coletiva. 2004;9(2):261-70. 

12. World Health Organization. World report on knowledge for better 

health: strengthening health systems. Geneva: World Health 

Organization; 2004. Available from: http://www.who.int/rpc/

meetings/en/world_report_on_knowledge_for_better_health2.pdf. 

Accessed in 2015 (Nov 18).

13. Nuyens Y. Setting priorities for health research: lessons from low-and-

middle-income countries. Bull World Health Organ. 2007;85(4):319-21.

14. Victora CG, Aquino EM, do Carmo Leal M, et al. Maternal and child health 

in Brazil: progress and challenges. Lancet. 2011;377(9780):1863-76.  

15. Brasil. Ministério da Saúde. Saúde Brasil 2013. Uma análise da situação 

de saúde e das doenças transmissíveis relacionadas à pobreza. Brasília: 

Ministério da Saúde; 2014. Available from: http://bvsms.saude.gov.

br/bvs/publicacoes/saude_brasil_2013_analise_situacao_saude.pdf. 

Accessed in 2015 (Nov 18).

16. Brasil. Ministério da Saúde. Gabinete do Ministro. Portaria no 1.459, de 

24 de junho de 2011. Institui, no âmbito do Sistema Único de Saúde - 

SUS- a Rede Cegonha. Available from: http://bvsms.saude.gov.br/

bvs/saudelegis/gm/2011/prt1459_24_06_2011.html. Accessed in 

2015 (Nov 18).

17. Canadian Academy of Health Sciences. Panel on return on investment 

in health research. Making and impact: a preferred framework and 

indicators to measure returns on investment in health research. 

Canada: Canadian Academy of Health Sciences; 2009. Available 

from: http://www.cahs-acss.ca/wp-content/uploads/2011/09/ROI_

FullReport.pdf. Accessed in 2015 (Nov 18).

18. Academy Health. What is HSR. Available from: http://www.

academyhealth.org/About/content.cfm?ItemNumber=831&navIte

mNumber=514. Accessed in 2015 (Nov 18).

19. Di Ruggiero E, Frank JW; Institute of Population and Public Health. 

Mapping and tapping the wellsprings of health: strategic plan, 2002-

2007. Canada: Institute of Population and Public Health; 2002. 

20. Brasil. Ministério da Saúde. Secretaria de Atenção à Saúde. Gravidez, 

parto e nascimento com saúde, qualidade de vida e bem-estar. 

Brasília: Editora do Ministério da Saúde. 2013. Available from: http://

bvsms.saude.gov.br/bvs/publicacoes/gravidez_parto_nascimento_

saude_qualidade.pdf. Accessed in 2015 (Nov 18).

21. Brasil. Ministério da Saúde. Secretaria de Atenção à Saúde. 

Departamento de Atenção Básica. Manual instrutivo das ações 

de alimentação e nutrição na Rede Cegonha. Brasília: Ministério 

da Saúde; 2013. Available from: http://bvsms.saude.gov.br/bvs/

publicacoes/manual_alimentacao_nutricao_rede_cegonha.pdf. 

Accessed in 2015 (Nov 18).



Impact of health research on advances in knowledge, capacity-building and  
evidence-informed policies: a case study on maternal mortality and morbidity in Brazil | ORIGINAL ARTICLE

Sao Paulo Med J. 2016; 134(2):153-62     161

22. Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. 

Departamento de DST/Aids e Hepatites Virais. Realização do Teste 

Rápido para HIV e Sífilis na Atenção Básica e Aconselhamento 

em DST/Aids. Rede Cegonha. Brasília: Ministério da Saúde; 2012. 

Available from: http://www.aids.gov.br/sites/default/files/anexos/

page/2012/52294/apostila_material_instrucional.pdf. Accessed in 

2015 (Nov 18).

23. Brasil. Ministério da Saúde. Secretaria de Atenção à Saúde. Secretaria 

de Vigilância em Saúde. Orientações para a implantação dos Testes 

Rápidos de HIV e Sífilis na Atenção Básica. Rede Cegonha. Brasília: 

Ministério da Saúde; 2012. Available from: http://189.28.128.100/

dab/docs/portaldab/publicacoes/orientacoes_implantacao_testes_

rapidos_hiv_sifilis.pdf. Accessed in 2015 (Nov 18).

24. Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. 

Departamento de DST, Aids e Hepatites Virais. Guia orientador para 

a realização das capacitações para executores e multiplicadores em 

Teste Rápido para HIV e Sífilis e Aconselhamento em DST/Aids na 

Atenção Básica para gestantes. Brasília: Ministério da Saúde. Available 

from: http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_

orientador_capacitacao.pdf. Accessed in 2015 (Nov 18).

25. Brasil. Ministério da Saúde. Secretaria de Atenção à Saúde. 

Departamento de Ações Programáticas Estratégicas. Política Nacional 

de Atenção Integral à Saúde da Mulher: Princípios e Diretrizes. 

Brasília: Editora do Ministério da Saúde; 2011. Available from: http://

bvsms.saude.gov.br/bvs/publicacoes/politica_nacional_mulher_

principios_diretrizes.pdf. Accessed in 2015 (Nov 18).

26. Brasil. Ministério da Saúde. Orientações para Elaboração de Propostas 

da Rede Cegonha: o que o proponente/gestor deve saber ao elaborar 

uma proposta da Rede Cegonha. Brasília: Ministério da Saúde; 

2012. Available from: http://www.saude.pi.gov.br/ckeditor_assets/

attachments/141/MANUAL_DE_PROPOSTAS_REDE_CEGONHA.pdf. 

Accessed in 2015 (Nov 18).

27. Brasil. Ministério da Saúde. Alguns documentos introdutórios sobre 

a Rede Cegonha. Distribuição na oficina sobre Rede Cegonha no 

seminário do CONASEMS. Brasília: Ministério da Saúde; 2011. Available 

from: http://www.saude.pi.gov.br/ckeditor_assets/attachments/138/

DOCUMENTOS_REDE_CEGONHA.pdf. Accessed in 2015 (Nov 18).

28. HealthKnowledge. Grey literature. Epidemiology: Grey Literature. 

Available from: http://www.healthknowledge.org.uk/public-health-

textbook/research-methods/1a-epidemiology/grey-literature. 

Accessed in 2015 (Nov 18).

29. Brasil. Ministério da Saúde. Ministério da Ciência e Tecnologia. Edital 

MCT/CNPq/SCTIE-DECIT-MS no 036/2004. Brasília: Ministério da 

Saúde; 2004. Available from: http://www.memoria.cnpq.br/editais/

ct/2004/docs/036.pdf. Accessed in 2015 (Nov 18).

30. Brasil. Ministério da Saúde. Ministério da Ciência e Tecnologia. 

Edital MCT/CNPq/MS-SCTIE-DECIT/CT-Saúde no 022/2007. Available 

from: http://www.memoria.cnpq.br/editais/ct/2007/docs/022.pdf. 

Accessed in 2015 (Nov 18).

31. Laurenti R, Jorge MHPM, Gotlieb SLD. A mortalidade materna nas 

capitais brasileiras: algumas características e estimativa de um 

fator de ajuste [Maternal mortality in Brazilian State Capitals: some 

characteristics and estimates for an adjustment factor]. Rev Bras 

Epidemiol. 2004;7(4):449-60.

32. Leal MC, Gama SGN, Cunha CB. Desigualdades raciais, 

sociodemográficas e na assistência ao pré-natal e ao parto, 1999-

2001 [Racial, sociodemographic, and prenatal and childbirth care 

inequalities in Brazil, 1999-2001]. Rev Saude Publica. 2005;39(1):100-7.

33. Barbosa GP, Giffin K, Angulo-Tuesta A, et al. Parto cesáreo: quem 

o deseja? Em quais circunstâncias? [Cesarean sections: who 

wants them and under what circumstances?] Cad Saude Publica. 

2003;19(6):1611-20.

34. Domingues RMSM, Santos EM, Leal MC. Aspectos da satisfação das 

mulheres com a assistência ao parto: contribuição para o debate 

[Aspects of women’s satisfaction with childbirth care in a maternity 

hospital in Rio de Janeiro]. Cad Saude Publica. 2004;20(supl.1):S52-S62.

35. D’Orsi E, Chor D, Giffin K, et al. Qualidade da atenção ao parto 

em maternidades do Rio de Janeiro [Quality of birth care in 

maternity hospitals of Rio de Janeiro, Brazil.] Rev Saude Publica. 

2005;39(4):646-54.

36. Carvalho VCP, Araújo TVB. Adequação da assistência pré-natal em 

gestantes atendidas em dois hospitais de referência para gravidez 

de alto risco do Sistema Unico de Saúde, na cidade de Recife, Estado 

de Pernambuco [Adequacy of the antenatal care for pregnant 

women seen at the two references services for women with high 

risk pregnancies at maternity hospitals of the Brazilian Public Health 

System in the city of Recife, in the State of Pernambuco]. Rev Bras. 

Saúde Matern. Infant. 2007;7(3):309-17.

37. Nogueira AI, Souza Santos RA, Simões E Silva AC, et al. The 

pregnancy-induced increase of plasma angiotensin-(1-7) is blunted 

in gestational diabetes. Regul Pept. 2007;141(1-3):55-60.

38. Pinheiro da Costa BE, Scocco C, Poli de Figueiredo CE, Guimarães 

JA. Increased serum phosphodiesterase activity in women with pre-

eclampsia. BJOG. 2006;113(5):577-9.

39. Dusse LM, Carvalho MG, Getliffe K, et al. Increased circulating 

thrombomodulin levels in pre-eclampsia. Clin Chim Acta. 2008;387(1-

2):168-71.

40. Altman D, Carroli G, Duley L, Do women with pre-eclampsia, 

and their babies, benefit from magnesium sulphate? The 

Magpie Trial: a randomised placebo-controlled trial. Lancet. 

2002;359(9321):1877-90.

41. Belfort MA, Anthony J, Saade GR, Allen JC Jr; Nimodipine Study 

Group. A comparison of magnesium sulfate and nimodipine for the 

prevention of eclampsia. N Engl J Med. 2003;348(4):304-11.

42. Calderon IMP, Cecatti JG, Vega CEP. Intervenções benéficas no 

pré-natal para prevenção da mortalidade materna [Beneficial 

interventions for maternal mortality prevention in the prenatal 

period]. Rev Bras Ginecol Obstet. 2006;28(5):310-5.



ORIGINAL ARTICLE | Angulo-Tuesta A, Santos LMP, Natalizi DA

162     Sao Paulo Med J. 2016; 134(2):153-62

43. Hanney SR, Gonzales-Block MA, Buxton MJ, Kogan M. The utilisation 

of health research in policy-making: concepts, examples and 

methods of assessment. Health Res Policy Syst. 2003;1(1):2.

44. Cordero C, Delino R, Jeyaseelan L, et al. Funding agencies in low- and 

middle-income countries: support for knowledge translation. Bull 

World Health Organ. 2008;86(7):524-34.

45. Campbell DM, Redman S, Jorm L, et al. Increasing the use of evidence 

in health policy: practice and views of policy makers and researchers. 

Aust New Zealand Health Policy. 2009;6:21.

46. El-Jardali F, Lavis JN, Ataya N, Jamal D. Use of health systems and 

policy research evidence in the health policymaking in eastern 

Mediterranean countries: views and practices of researchers. 

Implement Sci. 2012;7:2.

47. Jansen MW, De Leeuw E, Hoeijmakers M, De Vries NK. Working at the 

nexus between public health policy, practice and research. Dynamics 

of knowledge sharing in The Netherlands. Health Res Policy Syst. 

2012;10:33.

48. Jong S, Barker K, Cox D, Sveinsdottir T, Van den Besselaar P. 

Understanding societal impact through productive interactions: ICT 

research as a case. Research Evaluation. 2014;23(2):89-102. Available 

from: http://rev.oxfordjournals.org/content/early/2014/02/17/reseval.

rvu001.full.pdf+html. Accessed in 2015 (Nov 18).

49. d’Orsi E, Brüggemann OM, Diniz CSG, et al. Desigualdades sociais 

e satisfação das mulheres com o atendimento ao parto no Brasil: 

estudo nacional de base hospitalar [Social inequalities and women’s 

satisfaction with childbirth care in Brazil: a national hospital-based 

survey]. Cad Saude Publica. 2014;30(supl. 1):S168-S168.

50. Lavis JN, Røttingen JA, Bosch-Capblanch X, et al. Guidance for 

evidence-informed policies about health systems: linking guidance 

development to policy development. PLoS Med. 2012;9(3):e1001186. 

Conflicts of interest: None 

Sources of funding: None

Date of first submission: July 24, 2015 

Last received: October 29, 2015 

Accepted: November 2, 2015

Address for correspondence: 

Antonia Angulo-Tuesta 

Centro Metropolitano, Conjunto A, Lote 01 

Ceilândia Sul — Brasília (DF) — Brasil 

CEP 72220-900 

Tel. (+55 61) 3107- 8422 

Cel. (+55 61) 9101-2086  

E-mail: antoniaangulo@unb.br


