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Abstract: The fundamental pillars of nursing science—nursing care, management, and teaching and
research—are in constant evolution. The adaptation of Spanish nursing to the European Higher
Education Area has promoted nursing research. Over the past few years, several institutions have
made official statements concerning the difficulty of finding teaching staff for university nursing
degrees. This is closely linked to the production of research, given that minimum criteria must be
met for university teacher accreditation. The goal of this study is to analyze scientific production
in nursing, nursing research and teaching in The Web of Science in order to establish how this is
progressing and to gain further insight into the field of academic nursing. A total of 34,497 documents
were analyzed using the Bibliometrix software version 4.1.0. The results reveal an increase in nursing
research over time. Most of this is published in English and mainly focuses on specific nursing areas,
such as oncology or psychiatry. Spain occupies the eighth place worldwide in nursing research. In
spite of this position, the data suggest that other factors are blocking the accreditation of university
teachers of nursing in Spain. They also reflect the need to encourage nursing research in this setting
in the future.

Keywords: bibliometric analysis; scientific production; nursing; nurse; research; teaching; health sci-
ences

1. Introduction

The term “statistical bibliography” was introduced for the first time by Hulme [1] who
referred to it as the illustration of scientific and technological processes by the computation
of documents. This concept was forgotten until twenty years later when Gossnell [2,3]
applied it in his thesis, after which it was next used by Raisig [4]. Based on the four citations
that referred to statistical bibliography, Pritchard [5] considered this denomination to be
inadequate. Instead, he proposed coining a new term, bibliometry, that adapted better to
his definition: the application of mathematics and statistics to literature and communication
and for which Pritchard is regarded as the father of bibliometry.

The goal of bibliometry is to study statistical behavior over time and to analyze
scientific activity from different angles. On the whole, it focuses on quantitative evaluation,
although it is recommendable to accompany this with a sociometric analysis. These
studies facilitate bibliographic standardization and organization and also reveal trends
in the editorial process of journals, the classification of articles, main research topics, etc.
Ultimately, they help to understand the activity of journals and, in this way, to improve the
analysis and interpretation of the data [6].

Since this concept and its definition first emerged, its use has become accepted to
measure scientific production in different publications and is now widespread among
all areas of knowledge. Examples of this in the area of nursing include articles about
bibliometrics such as the one by Železnik et al. [7], focused on scientific production between
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1976 and 2015 in the Journal of Advanced Nursing, or the one by Winters (2018) on higher
education in nursing in MERCOSUR.

Although the concept of nursing appears to be clear among the scientific community, it
is not so well understood by the general population, which is often unaware of the precise
roles of nursing staff, or the nursing grades existing in each country. This organization of
nursing staff into grades is closely linked with training and research, which, in turn, are
related to scientific production.

Prior to the adaptation of Spanish nursing degrees to the European Higher Education
Area, the system classified nursing studies into nursing diplomas (usually with a three-year
academic course) and degrees (with a five- or six-year academic course) [8].

In Spain, nursing was first taught in the university in 1977 as the nursing diploma.
During the nineteen-nineties, the University Reform Law (URL) created the university
credit system, and the range of subjects taught expanded to include some that focused on
scientific production. Despite the progression in nursing studies, from the first undergrad-
uate courses to then include doctorate studies and eligibility for research grants, students
first had to have a university degree in nursing, and many graduates from the diploma
had to complete a complementary degree course.

The nursing degree (with an academic course of four years of duration) did not
appear until 2007, when nursing studies were adapted to the requirements of the European
Area for Higher Education. This meant that, after obtaining a university master’s of
at least sixty credits, students could access doctorate courses and be awarded research
grants [9]. The university reform also modified the requirements for the teaching staff of
university degrees, and at least 80% of the staff had to have earned a doctorate degree
and be accredited by the National Quality Assessment and Accreditation Agency of Spain
(ANECA).

Julio Fernandez, ex-president of the National Confederation of Spanish Deans (CNDE
in Spanish), in a statement to the media in 2018, described the difficulty of acquiring
accreditation to become a university lecturer in nursing, including the need to have a
doctorate in the field [10]. He explained the negative effect this had on the discipline, given
that this could result in some nursing subjects being taught by professionals from other
areas, and expressed his concern about this situation in the near future.

In spite of significant advances in Spanish nursing over just a short period, the number
of doctoral theses being read has declined, with a subsequent drop in scientific produc-
tion [11]. During the academic year 2018–2019, a total of 1614 PhDs were awarded in the
area of Health and Social Sciences, of which only 39 belonged to the branches of nursing
and patient care (Figure 1) [12].

Figure 1. Evolution in the production of doctoral theses in Spain per year [12].
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The entrenched belief in Spain that nurses are “doctors’ assistants” could have hin-
dered their professional development, given that the medical profession is central to
research and scientific production. A study by Santana Padilla et al. [13] concluded that
nurses still consider the need for infrastructure to promote research, as well as recognition
by the institutions.

In other countries, where university nursing studies have been approached from a
different angle, another pattern of development has emerged. For example, in the United
States, where a master’s in nursing first arose in 1929, back in 1960, the syllabuses already
included subjects on research methodology [14]. In Spain, 27.4% of graduate students
matriculated in doctorate studies are foreigners.

The Spanish university system started to promote research during the process of its
adaptation to the European Area for Higher Education by incorporating the requirement to
produce a final year dissertation based on a research project. However, teaching in health
sciences continues to follow a traditional approach, and university teaching staff must
play an active role in detecting teaching needs and new methodologies, and by providing
pedagogical guidance [15].

Modern nursing science has four essential functions—nursing care, management,
teaching and research—with the latter two being closely linked.

Scientific production in a clinical role is based on the nursing discipline itself, given
its assistential nature. Nursing research is therefore an essential and implicit component of
this domain.

In science, it is essential to publish the results of research because it is commonly
accepted that “what is not published has effectively not been done” [16]. Although biblio-
metric indicators are not the only way to measure scientific contribution, it is important to
know them in order to understand how they function and their benefits, limitations and
impact strategies in the scientific community [17].

In order to fully comprehend the Spanish nursing system and its future trajectory, it is
important to determine and compare scientific production in nursing research at a global
level. The ultimate objective is to ensure quality care and the continuity of nursing studies
taught by the nurses themselves, who are the only ones who truly understand the science
of nursing care.

The goal of this research is to conduct a bibliometric analysis to determine the true
state of scientific production in nursing, nursing research and teaching.

2. Materials and Methods

This is a retrospective descriptive bibliometric study carried out according to the
standard methodology used in this type of study [18].

A search was made for the descriptors “nursing”, “nurse”, “health sciences” and
“research” in the categories “nursing”, “education in educational disciplines”, “education
and educational research” and “multidisciplinary sciences” in The Web of Science (WoS)
database, and more specifically in the document type “Article”, from the first entry recorded
until 2021. The connector “and” was used to increase the rigor of the search.

The scientific review criteria followed the protocols of the PRISMA matrix (Figure 2).
This has been fully validated by the scientific community and is of recommended use [19].

After completing the search, a series of analytical techniques were applied including
scientific mapping, quantification of bibliometric indicators (language, publication date,
research field, document type, organizations, authors, sources, countries and citations).

Data were analyzed using the R-studio software with the Bibliometrix package, version
4.1.0.

The data search was conducted during June 2021, in a similar way to other studies of
scientific rigor [20], and verifying compliance with the Price Law and Lotka’s Law, and
other impact indicators.
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Figure 2. Diagram of the PRISMA statement.

3. Results

The initial search retrieved a total of 34,497 articles, none of which were excluded from
the study. The earliest article was published in 1927 and the latest appeared in 2021. The
articles proceed from 881 different sources, with a mean number of citations per document
of 14.36.

3.1. Production Indicators
3.1.1. Diachronic Production

On analyzing the references indexed in WoS, there was a significant growth in produc-
tion over time of 8.6% annually, in accordance with the Price’s Law (Figure 3) [21].

Figure 3. Graph showing compliance with the Price’s Law.

3.1.2. Individual Productivity

Individual productivity was found to comply with Lotka’s Law (1926) regarding the
frequency of distribution, as shown in Figure 4, where a single author published 112 articles
and 51,125 authors published one article.
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Figure 4. Graph representing Lotka’s Law.

In the dependence analysis, a Pearson’s coefficient of correlation of r = −0.225 was
obtained. In other words, the correlation was negative (inversely proportional). The
coefficient of determination R2 = 0.050 revealed a weak correlation.

The most relevant authors are summarized in Table 1.

Table 1. List of the most relevant authors according to the number of published articles.

Author Number of Articles

Happell, B. 112
Jackson, D. 105

Leino-Kilpi, H. 89
Erdmann, AL. 50

Kim, S. 49
Usher, K. 49

Fitzpatrick, JJ. 46
Johnson, M. 44
Palese, A. 44

Suhonen, R. 44
Astedt-Kurki, P. 42
Van Hecke, A. 41

Cleary, M. 40
McKenna, L. 40

Collaborations among authors are shown in Figure 5.

3.2. Scattering Indicators

Scattering in the scientific literature tends to comply with Bradford’s Law [22], which
describes how the number of articles concentrated in a small number of journals (core) is
similar to the number published in a large number of journals, grouped according to zones
of greatest scattering [23].

The search retrieved a total of 881 sources distributed among a core and two zones of
scattering, as shown in Figure 6.
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Figure 5. Graph showing collaborations among most relevant authors.

Figure 6. Distribution of production complying with Bradford’s Law.

3.3. Impact Indicators
3.3.1. Production by Country and Language

Table 2 shows the countries in the study with the greatest scientific production, with
the United States as the leading producer followed by Australia. Spain occupies the eighth
position, with a total of 2119 articles.
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Table 2. Indicator of production per country.

Country Number of Articles

USA 30,773
Australia 8495

United Kingdom 7107
Brazil 6119

Canada 5860
China 3682

Sweden 3011
Spain 2119

Netherlands 1645
Turkey 1606

Regarding international collaborations, most of these occurred (266) between Australia
and the United Kingdom. The distribution of collaborations is reflected in Figure 7. In
Spain, most collaborations took place with Portugal (21), Chile and Finlandia (19), and the
Netherlands (18).

Figure 7. Map of the frequency of collaborations among countries.

Regarding the language of publication, most articles were published in English (95%),
followed by Portuguese (2%). Production in Spanish amounted to 1% of articles, which
is significant taking into account that only 2% correspond to the production in all other
languages, including a total of seven (Korean, French, German, Turkish, Polish, Italian and
Russian).

We can observe, therefore, how the Portuguese language has a large impact in scientific
production in nursing [24], in agreement with our findings that Brazil was the fourth
greatest producer.

According to Figure 8, together with the previously described results in Table 2, most
authors publish in the English language even if this is not the language of their country of
origin.
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Figure 8. Graph showing scientific production in different languages.

3.3.2. Bibliometric Map

The network map shows the relationships among the key words. Figure 9 shows a
group of four descriptors each of a different color. The font size in each case is propor-
tional to the frequency of appearance and also to the number of connections with other
descriptors [20].

Figure 9. Bibliometric map.
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The green group is related to geriatrics and end-of-life needs and also parental roles,
with a prominence of concepts such as “palliative care” and “the elderly”. The blue group
refers to topics associated with psychology and the social dimension, with a predomi-
nance of terms such as “impact” and “stress”. The red group corresponds to nursing
care and education and the terms “care” and “education”, among others, are frequent.
Finally, the purple group is related to quality-of-life and includes terms such as “risk” and
“prevalence”.

Relevance degree is reflected in the following graph (Figure 10).

Figure 10. Relevance degree.

Changes in research area of the scientific production over time were measured by
grouping per time interval in years, forming three basic groups. The first from 1927
(coinciding with the first publication) until 2010, the second from 2011 to 2016, and finally
between 2017 and 2021. The results shown in Figure 11 are striking given that nursing, as a
topic in itself, does not appear until the third period.

Figure 11. Evolution in research area over the study period from 1927–2021.

According to the H-index (Table 3), the sources with the highest impact factors are the
Journal of Advanced Nursing, the International Journal of Nursing Studies and the Journal
of Clinical Nurse.
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Table 3. Study sources and their impact factors.

Source Number of Articles

Journal of advanced nursing 115
International journal of nursing studies 68

Journal of clinical nursing 68
Oncology nursing forum 58
Nurse education today 53

Nursing research 48
Scandinavian journal of caring sciences 45

Journal of nursing & health 44
Research in nursing & health 44

Cancer nursing 42
Academic medicine 41

Journal of nursing administration 41
PloS one 41

4. Discussion

Addressing the matter in question, scientific production is found to increase exponen-
tially worldwide. This is in agreement with the results of previous studies, such as the one
of Gregorio-Chaviano et al. [25] conducted in Latin America, and others of broader scope,
like the one published by Kokol et al. [26]. This latter study reported a positive growth in
scientific production, especially in the more developed “wealthier” countries.

With regards to this observation, on analyzing the results obtained here regarding
the countries with the greatest scientific production, we found evidence of ones with a
low GDP per capita in high positions of scientific production (Table 4). This reflects a lack
of any clear link between the economy and scientific production in this subject area, and
instead an investment of assets by the governments in these countries, or the interest of
their scientific communities.

Table 4. Countries with the greatest scientific production in the study in relation to the GDP per
capita of each one in 2020 (Diario Expansion) [27].

Country GDP per Capita 2020

USA 55,806 €
Australia 46,281 €

United Kingdom 35,418 €
Brazil 6013 €

Canada 37,919 €
China 9215 €

Sweden 45,850 €
Spain 23,690 €

Netherlands 45,870 €
Turkey 7520 €

In a study by Zhu et al. [28], the most common areas focused on by nursing research
were oncology and psychiatry. Moreover, in the same line as the results of Giménez and
Prado [29], the greatest production in their search occurred in the Journal of Advanced
Nursing, the International Journal of Nursing Studies and Nurse Education Today. Both
results are in accordance with those obtained here, revealing a maintenance of this tendency
in publications in this research area.

Claims such as that made by Gutiérrez Cruz [30] describe prejudices in nursing based
on the practical nature of this discipline and society’s view of the nurse as a caregiver,
undermining the value of the theoretical aspects and research in this profession, even when
conducted by qualified nurse professionals trained under this model.

Spanish research in this domain has progressed significantly, although mainly in
an academic setting. However, some nurses in clinical practice play a key role in the
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development of research in care because these healthcare professionals know the problems
that require investigative activity. In any case, nursing care and research should run parallel
with each other [31].

With the global COVID-19 pandemic, nurses have been thrust into the public eye as
care givers, and numerous articles have been published in an attempt to bring the pandemic
to an end. However, the bibliometric study by Oh and Kim [32] found very few original
articles on nursing related to COVID-19. Presumably, therefore, this new situation has not
given rise to an increased interest for research in nursing, or, even more likely, nurses have
had to focus their attention exclusively on patient care.

The nurse-to-patient ratio in each of the different healthcare services can be calculated
using instruments such as the NEMS or NAS scale [33].

Following on from this, in countries belonging to the Organization for Economic Co-
operation and Development (OECD), the mean ratio of nurses to 1000 patients is 8.8 [34],
corresponding to a high care burden, so these professionals would probably have little
time to dedicate to research.

Studies such as the one by Barrios et al. [35] report a high care burden resulting in
stress and Burnout Syndrome with negative repercussions on work performance.

Research criteria, access to research and the link between research and the teaching
activity vary among countries.

The year 2020 was designated International Year of the Nurse and Midwife through
the Nursing Now movement in order to raise the profile of the professional nurse. Cristina
Monforte, President of the Committee of Deans of Nursing Faculties in Spain, together
with Florentino Pérez, President of the General Nursing Council in Spain, in an interview
for the newspaper Acta Sanitaria insisted on the decline in nurse lecturers owing to their
difficulty to obtain accreditation by the National Quality Assessment and Accreditation
Agency of Spain (ANECA in Spanish), in addition to the low salaries [36].

We find ourselves at a tipping point that could complicate the future of teaching in
this profession, making it difficult to replace retired nursing teachers in the short-term and
impossible to find recruitments to cover for incidences.

According to the ANECA, to obtain the most basic form of accreditation as a uni-
versity teacher, the first essential requirement is that the candidate must have earned a
doctorate. They are then evaluated according to a series of merits, including research
experience, teaching experience, academic training and others. At the least demanding
scale of accreditation, at least five publications are required from journals positioned in
the top two-thirds of their specialty in the Science Citation Index, excluding reviews or
descriptions of case studies [37].

This situation is different in other countries, where teaching abilities are given more
importance than research skills when awarding teaching posts to candidates.

It is recommendable to determine the interest in research among nursing students
in training and how this relates to the teaching methodology. It is also necessary to
improve working conditions and nurse staffing ratios. Employee institutions should unify
international criteria to access research and teaching in order to promote research in nursing
as an independent discipline.

5. Conclusions

The importance of nursing as the science of caring in clinical processes has been
demonstrated throughout the history and evolution of this profession worldwide. Quality
nursing care is beneficial to a patient’s clinical condition and makes a positive contribution
to the health service.

Some countries relegate nursing to the status of a purely practical-caring science, un-
dermining the need for a theoretical basis and for research in this domain. The transmission
of knowledge by teachers of nursing (even in practical clinical nurse training in hospitals),
by nurses who have themselves been trained by a traditional approach, has resulted in
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this situation being passed on to new generations of nurses, who are receiving inadequate
teaching with a limited focus on research.

Healthcare authorities and teaching professionals must review and adapt the number
of teaching hours, study programs and methodologies in nursing research in graduate and
postgraduate nursing degrees in order to encourage an interest in research among nurses.

Scientific production has been increasing exponentially over time but is still insufficient
in Spain. In spite of a high international classification in this country, research in nursing
lags behind other disciplines. This situation is endangering the future of the profession,
owing to the difficulty to obtain accreditation by ANECA to teach nursing at the university
level. In the future, a possible solution to this situation could result in teachers from other
disciplines having to teach nursing subjects.

The requirements to teach nursing at university differ among countries. Within the
European Higher Education Area, although common criteria have been established, these
are more difficult to meet in some countries than others because of the difference in scientific
production from one country to the next. For this reason, accreditation criteria required to
be a university teacher should be adapted to each country.

Practicing clinical nurses play a key role in nursing research and in the interest in
research shown by newly graduated nurses. Undergraduate nurses receive many hours of
training to mentor them in clinical practice. A knowledge of recent scientific production
and of new developments in the discipline would be beneficial to clinical practice. It is
therefore necessary for healthcare employers and the authorities to encourage and promote
nursing research among qualified professionals working in a clinical setting, as a way to
convey this knowledge to the students, and also to serve as an example.

In their daily work, practicing clinical nurses have a high care burden and level
of responsibility, and the nurse-to-patient ratio in centers is frequently lower than that
recommended for a given medical specialty. As a result, these professionals suffer from a
high level of Burnout Syndrome and work-related stress. This has a direct effect on research
as nurses have little available time to dedicate to it. This situation could be improved by an
effective management of nurse-to-patient ratios.

In Spain, there are very few clinical nurse researchers with work contracts that con-
template time for carrying out their clinical activity and also time to dedicate to research.
Officially recognized mixed profiles for nurses that include both their assistential and
investigative roles are required to promote scientific production in hospitals.

On the other hand, nurses should be remunerated or compensated in some way for
research activity in order to encourage scientific production in this domain, thus reducing
the disparity with other disciplines.

Ultimately, employers of healthcare professionals and institutions alike should work
to promote nursing science. This can be done by implementing policies in each country
to leave behind the conventional concept of the practicing nurse and to make way for a
modern scientific nursing of quality. It is important that they provide the means to achieve
this given the positive repercussions this would have on the health service.
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