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Abstract Objective To evaluate the global productivity regarding original articles on maternal
near-miss (MNM).
Methods We conducted a bibliometric analysis of original articles published from
2008 to November 2019 in the journals indexed in the Scopus database. The averages
of the number of articles by author, of the number of authors by article, of the number
of citations by article, and the total number of documents with one or more authors
were obtained. An analysis of the co-citation of authors and a co-occurrence analysis of
the terms included in the titles and abstracts were performed and were presented as
network visualization maps.
Results A total of 326 original articles were analyzed. There was an increase in the
number of articles (p< 0.001; average annual growth rate¼ 12.54%). A total of 1,399
authors, an average number of articles per author of 4.29, with an index of authors per
document of 0.23, and an index of co-authors per document of 8.16 were identified. A
total of 85 countries contributed with original articles on MNM. Among the top ten
countries regarding the contribution of articles, five were low and middle-income
countries (LMICs). Brazil had the highest volume of production (31.1%), followed by the
US (11.5%). Terms related to countries and the measurement of the rates and cases of
MNM and the associated factors were found in recent years in the analysis of the co-
occurrence of terms.
Conclusion There was an increase in the production of original articles on MNM, with
a significant participation of authors and institutions from LMICs, which reveals a
growing interest in the use of MNM indicators to improve the quality of maternal health
care.
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Introduction

Maternal mortality is the indicator traditionally used to
assess the quality of maternal health services and health
systems.1,2However, maternal deaths represent only the “tip
of the iceberg” of maternal health problems, and for every
woman who dies from causes related to pregnancy, another
20 or 30 experience acute or chronic morbidity.3,4

Currently, the measurement of the rate of maternal near-
miss (MNM) as an indicator of the evaluation of maternal
health is being promoted.5 MNM is a term that describes the
caseofawomanwhopresentedamedical conditionrelatedtoa
potentially-fatal pregnancy but survived. There are several
definitions and criteria to determine a case of MNM.5 There-
fore, the World Health Organization (WHO) in 2008, estab-
lished a definition for MNM: a complication that occurred
during pregnancy, childbirth or within 42 days of the termina-
tion of pregnancy; it also established criteria for the determi-
nation of cases of MNM and championed surveillance of the
cases of MNM for the improvement of the quality of health
systems.5,6

The concept ofMNMhas been attracting growing interest in
the scientific community as a benchmark indicator to evaluate
the results in maternal health of the population, with advan-
tages over the evaluation from mortality. The study of women
who survived a life-threatening complication enables the iden-
tification of the shortcomings and successes regarding assis-
tance, and it also enables physicians to deepen the
understanding of the disease process from the perspective of
thepatients, situations that arenot possible in cases ofmaternal
death.7–9 Since the last decade, several studies have been using
bibliometric methods to evaluate scientific productivity in
several biomedical fields.8,9 Although the measurement of the
rate of MNM is promoted as an indicator of the quality of
maternalhealthcare,6,10 in thescientific literaturethere is a lack
of studies that estimate the global production of research on
MNM.

The present bibliometric analysis sought to assess the
global productivity of original articles on MNM, includ-
ing the quantity, quality, and an analysis of the citations
by authors and of the co-occurrence of terms in docu-
ments, to determine if there has been an increase in the
scientific production and what are the characteristics of
the original articles published on MNM after the promo-
tion of its use for the evaluation and improvement of
maternal health.

Methods

Study Design
We conducted a bibliometric analysis of original articles
published from 2008 (the year in which the definition and
criteria of MNM proposed by the WHO were made avail-
able) to November 2019 in journals indexed in the Scopus
(https://www.scopus.com/) database. While this database
of bibliographic citations includes various types of docu-
ments, only original articles were included in the present
analysis.

Data Source
Scopus is the largest database of citations and abstracts of
peer-reviewed scientific literature to date, including more
than 24 thousand titles frommore than 11 thousand publish-
ers.11 Scopus was used as a source of information since it
includes all MEDLINE documents (the most widely-used
free-access citation database), and includes additional fea-
tures about the authors and the citations per document,
which are useful for the quality and quantity measurements
proposed for the present study.11

Search Strategy
The search strategy was developed by a librarian (DC), dated
between January 1, 2008, and November 30, 2019, including
free terms to be searched in the title, summary, and keywords
of the documents indexed in Scopus. The search strategy used
was as follows: ((KEY (mothers)) OR (TITLE-ABS-KEY (mater-
nal))OR(TITLE-ABS-KEY(mother�))OR(TITLE-ABS-KEY (preg-
nan�))OR (TITLE-ABS-KEY (obstetric�)))AND ((TITLE-ABS-KEY
(“Near-Miss”)) OR (TITLE-ABS-KEY (“Near-Misses”)) OR (TI-
TLE-ABS-KEY (“Life-Threatening”))). The validity of the search
strategy was tested through a manual review of the retrieved
articles by an author (GBQ) independently.

Table 1 Number of publications on maternal near-miss by year
and top ten authors

Characteristics Number of articles % of articles

Year

2008 9 2.76%

2009 16 4.91%

2010 17 5.21%

2011 15 4.60%

2012 16 4.91%

2013 21 6.44%

2014 37 11.35%

2015 36 11.04%

2016 42 12.88%

2017 45 13.80%

2018 39 11.96%

2019 33 10.12%

Author

Cecatti JG 53 16.26%

Souza JP 37 11.35%

Parpinelli MA 33 10.12%

Sousa MH 32 9.82%

Costa ML 31 9.51%

Haddad SM 24 7.36%

Pacagnella RC 23 7.06%

Surita FG 22 6.75%

Say L 18 5.52%

Pattinson RC 16 4.91%
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Data Collection
The complete records of each publication retrieved in the
search were downloaded as a .csv file from Scopus and
imported into the Rayyan (https://rayyan.qcri.org) web ap-
plication, in which an author (GBQ) selected, by title and
summary, the articles that met the inclusion criteria (having
been published since 2008, and presenting results on MNM
or MNM rates).

Only original articles published since 2008 were included
because this was the year the definition and criteria pro-
posed by the WHO for the definition of cases of MNM were
published.5,6

Bibliometric Analysis
The Bibliometrix R-tool (http://www.bibliometrix.org/) was
used for the bibliometric analysis. Since documents with
erroneous attributions in the author’s name and affiliation
domains were detected, a standardization was performed
manually by one of the authors (AHV). The characteristics of
the documents analyzed were described, including the aver-
age of articles by author, the average of authors per article,
the average of citations per article, and the number of
documents with one or more authors. Additionally, some
useful rates for the bibliometric evaluation were described,
such as the rate of authors per article (ratio between the total
number of articles and the total number of authors), the rate

of co-authors per article (average number of co-authors per
article) and the ratio of collaboration (ratio between the total
number of authors of articles with several authors and the
total of articles with several authors). More information
about the calculation and how these bibliometric rates are
obtained can be reviewed on the Bibliometrix website.12

The VOSviewer (Leiden University, Leiden, The
Netherlands) software was used to build and visualize biblio-
metric networks based on analyses of bibliographic couplings,
co-authorships, and co-citations, using information about the
authors, journals, institutions and countries associated with
the publications. A threshold was established for the co-
occurrence of terms in titles and summaries of five mentions
(the terms human, health, women’s health, mnm, and article
were excluded).

Results

The results of 326 original articles published between Janu-
ary 2008 and November 2019 (►Table 1) were analyzed.
During the study period, therewas an increase in the number
of original articles on MNM (p< 0.001; R2¼ 0.77), with an
average annual growth rate of 12.54%.

A total of 1,399 authors were identified with 2,660 occur-
rences. Only four original articles had a single author. An
average of the number of articles per author of 4.29was found,

Fig. 1 Analysis of co-authorship with the VOSviewer software regarding publications on maternal near-miss.
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with an indexof authors per document of 0.23, and an indexof
co-authors per document of 8.16. The rate of collaborations
was of 4.33. Ceccatti JG (53 documents) and Souza JP (37
documents) were the authors with the highest number of
publications (►Table 1). Among the top ten authors with the
highest volume of production of original articles, eight were
affiliated with an institution in Brazil. In►Fig. 1, a co-author-
ship analysis is presented, including authors with more than
five original articles, with each circle representing an author.
The size of the circle indicates the volume of the productivity
(the larger the circle, the greater the number of author’s
documents) and the proximity of the circles indicates a close
collaboration. As a result, the formation of collaborative net-
works around the aforementioned authors with a greater
volume of scientific production is evident.

A total of 85 countries contributed with original articles
on MNM. According to the country of origin of the institu-
tional affiliation of the authors of the original articles on
MNM, Brazil had the highest proportion of publications
(31.1%), followed by the US (11.5%). Among the top ten
countries regarding the contribution of original articles on

MNM, five were low and middle-income countries (LMICs)
according to the 2019 World Bank classification. Similarly,
the countries of origin of the institutions of the most
frequent correspondent authors were Brazil and the US (65
and 24 documents respectively) and they presented the
largest number of collaborative documents with institution-
al affiliations from different countries (11 for each country).
Brazil presented the largest number of documents as the only
country of the institutional affiliations of the authors: 54)
(►Table 2).

Regarding the citations, the original articles had an average
of 13.47 citations. The articles by Say L et al5 (2009) and Souza JP
et al13 (2014) presented the highest number of citations (391
and 300, with a citation average of 35.55 and 42.86 per year
respectively). On the scientific journals, BMC Pregnancy and
Childbirth published the largest number of MNM publications
(44; 13.50%), followedby the International Journal of Gynecology
and Obstetrics (23; 7.06%) (►Table 3).

In the co-occurrence analysis of terms (►Fig. 2), the terms:
prospective surveillance, score,main outcomemeasure,mortal-
ity ratio, case fatality rate, delayed mortality, association,

Table 2 Top ten countries with more publications on maternal near-miss, and some citation indices

Rank Country Number of
articles

% of
articles

Single-country
publications

Multiple-country
publications

Multiple-country
publication ratio

1 Brazil 65 31.1 54 11 0.17

2 USA 24 11.48 13 11 0.46

3 India 18 8.61 17 1 0.06

4 United Kingdom 18 8.61 9 9 0.5

5 Uganda 6 2.87 6 0 0

6 China 5 2.39 4 1 0.2

7 Canada 4 1.91 1 3 0.75

8 Nigeria 4 1.91 4 0 0

9 Pakistan 4 1.91 4 0 0

10 Sweden 4 1.91 1 3 0.75

Table 3 Top ten journals publishing original articles on maternal near-miss

Journal Number of articles % of articles 2018 h-index�

BMC Pregnancy and Childbirth 44 13.50% 66

International Journal of Gynecology and Obstetrics 23 7.06% 88

BJOG: An International Journal of Obstetrics and Gynecology 20 6.13% 148

PLOS ONE 16 4.91% 268

Reproductive Health 13 3.99% 41

Journal of Obstetrics and Gynecology of India 11 3.37% 12

Acta Obstetricia et Gynecologica Scandinavica 7 2.15% 93

Biomed Research International 6 1.84% 94

Revista Brasileira de Ginecologia e Obstetrícia 5 1.53% 19

Tropical Medicine And International Health 5 1.53% 101

Note: �The h-index is an index that attempts to measure both the productivity and impact of the published work of a scientist or scholar.
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training, maternal death survey, severe maternal outcomes
(smo), cesarean, preeclampsia, potentially life-threatening con-
dition (pltc), as well as terms about countries such as Brazil,
Ethiopia, India, and Tanzania, were found for recent years.

Discussion

The present study aimed to determine the production and
characteristics of the original articles on MNM published
since the WHO defined the concept and criteria to measure
the cases and rates of MNM. As a result, an increase in the
production of original articles onMNMwas found during the
last decade. Almost a third of the scientific production on
MNM is from Brazil, the country of origin of the institutional
affiliations of themost productive authors. Additionally, half
of the countries in the top ten with the highest volume of
production onMNMare LMICs,with the other half composed
of high-income countries, such as the US and the United
Kingdom. The analysis of the co-occurrence of terms indi-
cated that in recent years the cases and rates of MNM and its
associated factors have been measured in various countries,
in addition to the study of health systems around MNM.
These results indicated that the scientific production on
MNM has been increasing, it comes mostly from LMICs,
and has been presenting a tendency to study associations
or to report experiences of measuring the rates and cases of
MNM in various health systems.

During the study period, an increase in the number of
original articles on MNM is evidenced. International initia-
tives have been promoting an improvement in maternal
health indicators, such as the United Nations Sustainable

Development Goals (SDG), which propose a reduction by
2030 in the global maternal mortality rate to< 70 per
100,000 live births and the provision of universal access to
sexual and reproductive health care services and the inte-
gration of reproductive health in national strategies and
programs.2 Thus, an international context of improvement
of maternal and child care could be a promoter of a greater
scientific production on MNM, having been described
through other bibliometric studies, the increase of the
scientific production in obstetrics in the.14,15 Given the
priority that exists in the evaluation of health systems for
the improvement of maternal health and the consequent
reduction in mortality,13 the increase in the production of
original articles on MNM reveals a scenario in which the
measurements are increasing onmaternal health care,which
can provide useful information for the improvement of
health systems.

Among the top ten countries regarding the production of
original articles on MNM, five (Brazil, India, Uganda, Nigeria,
and Pakistan) are classified as LMICs by the World Bank,16

with Brazil being the country that leads this ranking. Coun-
tries such as the US and the United Kingdom, which occupied
the second and fourth places regarding the volume of
scientific production on MNM, usually lead the rankings of
scientific production, including in the area of health, and the
field of obstetrics is not an exception.14 Given that maternal
mortality in LMICs is higher compared with that of high-
income countries,17,18 one would expect that high-income
countries would be in the top ten regarding the scientific
production on MNM (because in countries with low rates of
maternal death, the measurement of the cases and rates of

Fig. 2 Analysis of the co-occurrence of terms in titles and abstracts (overlay visualization) and their temporal evolution with the VOSviewer
software regarding publications on maternal near-miss.
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MNM is useful to identify a greater number of cases for the
audit of the care provided in establishments with maternal
functions compared with the traditional systems of surveil-
lance of maternal mortality). The fact that Brazil is the
country with the highest volume of scientific production,
even greater than that of high-income countries, corre-
sponds to what was found for the MNM collaboration net-
works:these networks are led by researchers affiliated to
Brazilian institutions, and almost all top ten authors with
more articles on MNM are affiliated to Brazilian institutions.
These results suggest that countries with different levels of
income have been measuring MNM for the improvement of
the maternal health of their populations, which determines
an opportunity for thehealth systems to be able to havemore
data for the analysis and improvement of their attention
processes at the local level.

In the analysis of the co-occurrence of terms, we found
that, in recent years, terms such as maternal death survey,
delayed model, obstetric service and score reflect that MNM
has been evaluated from the perspective of maternal health
services. The use of standards for maternal health care,
including electronic or non-registration, surveillance, and
response systems on maternal care data has been described
to improve decision-making.19,20 Since the measurement of
the rates and cases of MNM contributes to the audit of the
quality of maternal health care, these results would reflect
the interest in the evaluation or development of maternal
health surveillance systems worldwide, which corresponds
to some articles found on MNM published over the previous
years. Other terms reported in more recent studies, such as
cesarean section, preeclampsia, severe maternal outcome
(smo), termination, case fatality rate, association and poten-
tially life-threatening condition (pltc), as wellas terms that
describe countries such as Brazil, Ethiopia, India, and Tanza-
nia reflect that, in recent years, the authors have been
conducting studies that measure the cases and rates of
MNM according to specific maternal health conditions and
their associated factors,21–25 or studies for the validation of
the MNM criteria in these countries.26–29

Terms related to severe acute maternal morbidity were
not included, since this is a term interchangeable with
MNM, and the WHO does not recommend refering to
severe, life-threatening obstetric complications. Similarly,
since we did not include articles that did not have MNM as
the main subject mentioned in the title, abstract or key-
words, it is possible that some studies that evaluated MNM
but did not include this information in these fields may
have been excluded. Hence, considering that studying
MNM is in line with the proposed goals for the improve-
ment of maternal health indicators as part of the SDGs,
despite the limitations of the present study, we consider
adequate the use of the year 2008 as a point of review about
the status of MNM publications to evaluate the worldwide
research production of studies on MNM. Furthermore, the
search strategy used in the present study was developed by
a librarian with extensive experience in developing search
strategies in the field of health to ensure the quality of this
procedure.

Conclusion

In conclusion, there was a sustained increase in the scientific
production of articles on MNM since 2008, with an impor-
tant participation of authors and institutions from LMICs.
Brazil is the leading country in terms of scientific production
and collaborative networks. The current publications on
MNM aim to measure the associations or results of surveil-
lance systems or to validate the criteria to measure the rates
and cases of MNM at the local level for the improvement of
maternal health. Given the benefits of the measurement of
maternal health indicators from the perspective of MNM
compared with the traditional measurements or health
surveillance of maternal mortality, the increase in the scien-
tific production of articles in recent years on the evaluation
of systems of surveillance of MNM reveals an interest in
improving the quality of maternal health care from a differ-
ent perspective, and that should favor clinical decision-
making and planning at the level of the health system.
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