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Abstract

The purpose of this article is to provide a global overview of the status of nursing research, show-
ing the vast need for the increase in doctorally prepared nurses. There are several trends that influ-
ence nursing research, education, and practice and will continue to do so over the next decade. The
paper discusses four of these trends: technology, workforce issues, inter-professional education and
practice, and the need for more PhD prepared nurses. Finally, the paper concludes with some rec-
ommendations to build capacity in nursing research in Africa. After the paper was delivered at the
global nursing conference in Kigali, it was followed by a response from Rwanda, to contextualize
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the paper in the local setting. This response is integrated into this paper.
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Introduction

This paper was delivered as a keynote address at the
January 2015 Global Conference organized by the
School of Nursing and Midwifery, College of Medi-
cine and Health Sciences, University of Rwanda and
provides a global overview of the status of nursing
research. Many countries around the world are try-
ing to understand how investments in research can
advance health systems to improve health outcomes
and address health inequities. A critical component
of health research is nursing research, and interna-
tionally there is an increased focus on evidence to
demonstrate that the expenditure on research is mak-
ing a difference. However, in observing the status
of nursing research globally, it seems that building
nursing research capacity in low and middle income
countries (LMICs) remains a challenge. This paper
will provide a snapshot of research production glob-
ally in terms of scientific research, innovation, and
publications. It will continue to investigate the chal-
lenges that nursing researchers face and will conclude
with possible solutions.

Global status

Notwithstanding years of investment in research in
LMICs, slow progress is visible when studying the
status of research around the wotld. Furthermore,
of concern is the absence of up to date information
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when comparing the developed world with the de-
veloping world in terms of knowledge production.
Worldmapper (www.wotldmapper.org) is an interest-
ing internet application that shifts the images of the
world based on the data available per continent and
region. When scientific research output in the form
of scientific papers is examined, researchers in the
United States published three times more scientif-
ic papers than Japan, which has the second highest
publication population. More scientific research and
publication of results came from developed coun-
tries that have richer territories. Scientific papers cov-
ered physics, biology, chemistry, mathematics, clinical
medicine, biomedical research, engineering, technol-
ogy, and earth and space sciences. To view this map,
please use the following hypetlink (http://www.
wotldmapper.org/posters/wotldmapper_map205_
ver5.pdf).

The concern in terms of research development in
LMICs remains valid, especially in Africa. In order
to increase research output, investments are need-
ed. Globally between 0% and 4% of the GDP of
countries’ expenditure is allocated to research (World
Bank, 2015). The countries investing the most are
Sweden (2012 at 3.41%), Japan (2012 at 3.39%)
and Finland (2015 at 3.55%) down from 3.90% in
2010. Interesting to note is that not all high income
countries continuously increase their investment, for
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example Canada has cut investment from 1.86% in
2010 to 1.73%. However no clear trend is observable
among the LMICs and BRICS (Brazil, Russia, India,
China, and South Africa) — some countries are in-
creasing the investment (e.g. Argentina, China, India,
Botswana) and others are decreasing (e.g. Burundi,
Mexico, Colombia). Rwanda’s investment in educa-
tion and research is mainly to obtain graduate de-

WORLD OF RESEARCH AND DEVELOPMENT

grees. Hence, investment towards research capacity
building is urgently needed in Rwanda.

Figure 1 shows annual research and development
spending, indicating the rise of the BRICS coun-
tries (Brazil, Russia, India, China and South Africa)
(OECD, 2012).

Size of circle reflects the relative amount of annual R&D spending (in 2005 US$ constant prices and PPP)
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Figure 1. World of Research and Development (OECD, 2012; UNESCO, 2013)

The assumption would be that countries that invest
in research and development would also have higher
research outputs. Figure 2 published in Nazure shows
the top 40 countries in terms of publication outputs
(Van Noorden, 2012). The United States of America
(USA) remains the country with the highest numbers
of publications globally, followed by China and then
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the United Kingdom. Only two African countries are
in the top 40 countries that invest in research and
development and these are Egypt and South Africa.
From Figure 2 it is clear that the countries with the
highest investment do not count amongst the highest
producers.
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Figure 2. Scientific paper trial of the top 40 countries (Van Noorden, 2012)

Another measure of research production is the num-
ber of PhDs produced each year. Nazure reported
that there had been close to 40% growth globally
in doctoral students graduating between 1998 and
2008 (MacGregor, 2013). Rapidly developing coun-
tries seem to graduate higher numbers of doctoral
students at an output of more than 17% from Mex-
ico and 40% from China, with some 50,000 people
graduating with doctorates across all disciplines in
2009. These numbers are impressive when compared
to countries that already have high levels of doctoral
production such as the United States, United King-
dom, and Germany with growth at around 5% or
less. Africa needs to expand on the pool of doctorate
holders in order to be able to compete globally.

South Africa’s (SA) production of PhDs per million
of the population compared pootly with other coun-
tries such as Portugal (569 per million), South Korea
(172 per million), Brazil (42 per million) and Austra-
lia (264 per million) per annum. South Africa only
produced 26 PhD graduates yearly per million of the
total population (inclusive of nursing) and is under
performing in comparison to most other emerging
economy countries (Jansen et al., 2010). There are
about four PhD prepared nurses in Rwanda for a
population of over a 10 million people (Mukamana

D., personal communication). This small number
should not be compared with the numbers men-
tioned above as this relates to PhDs in Nursing only.

Challenges and Trends impacting on Nurs-
ing Research

There are many trends that will influence nursing re-
search, education, and practice over the next decade.
However, only four will be discussed here: technol-
ogy, workforce issues, interprofessional education
and practice, and the need for more PhD prepared
nurses.

Technology

Data shows that by the end of 2014, almost 3 bil-
lion people around the globe were using the inter-
net. Two-thirds of the users are from the developing
world, showing a 26.5% penetration rate per annum
from developing countries over the past fourteen
years. In Africa the penetration rate is 26.5% - the
lowest of all the regions of the world (Internet World
Stats, 2015). The assumption is that Africa and other
developing countries don’t have regular access to the
internet. However, we have seen a huge growth in the
use of mobile technology among the African users.
By the end of 2013, there were 526 million users in
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Africa and the Middle East. This number is project-
ed to increase to 671 million by 2017, showing that
mobile technology has become part of everyday life
in the developing world. Cellular phones are particu-
larly popular. In South Africa 91% of the population
owns a cell phone (the highest in Africa), and 43%
have indicated that they use it to access the internet
occasionally. Since technology was identified as being
a government priority in Rwanda, the government
has provided fiber optics throughout the country,
and cell phone availability is at 65%, even in rural
areas (Ministry of Youth & ICT, 2014).

Reviewing other African countries has similar results.
In Nigeria 78% of the population own cell phones,
and 33% use these phones for internet access; in
Kenya 82% of the population own cell phones and
37% use them for internet access (Pew Research
Center, 2015). We are surpassing the stage where in-
ternet access was only available to the developed and
established economies. With internet access becom-
ing more accessible to the developing world, we will
be able to use the technology to reach rural popu-
lations with health promotion programmes, to im-
prove access to treatment through telemedicine, and
provide access to continuous education programmes
for health care professionals. Nurses of the 21% cen-
tury need to be competent and skilled in the use of
the computer and other technologies, as access to
data and different means of communication and ob-
servations will have an impact on nursing research,
education, and practice.

Workforce

Globally it is predicted we will have a health work-
force crisis. More than 59 million health care pro-
fessionals are at the core of health care delivery and
health systems, with nurses accounting for 60% of
the total global health workforce. Low and middle
income countries face the most severe challenges
in ensuring an adequate health care workforce. For
example, Sub-Saharan Africa bears more than 24%
of the global burden of disease, but has access to
only 3% of the world’s health care workers (Bhatt,
Giri, & Koirala, 2008). A recent analysis conducted
by the Global Health Workforce Alliance and WHO
estimated a gap of 7.2 million professional health
workers in 2012, set to rise to 12.9 million over the
next decades (WHO, 2014). In view of the fact that
WHO intends to provide universal access to health-
care, a threshold has been set at 22.8 workers per
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10,000 population. In mainly developed countries
this threshold is met, but in countries such as Ethi-
opia a growth percentage of 1,354 workers will be
required to meet this threshold.

Research over the past two decades indicates that
nursing shortages have a negative impact on patient
outcomes as a result of poor quality of care (Aik-
en, Clarke, Sloane, Sochalski, & Silber, 2002; Aiken,
Clarke, Cheung, Sloane, & Silber, 2003; Sermeus
et al., 2011; Klopper, Coetzee, Pretorius, & Bester,
2012; Coetzee, Klopper, Ellis, & Aiken, 2013). In
Rwanda the health workforce shortage, especially a
shortage of nurses, was aggravated by the genocide
against the Tutsi in 1994, when most of the health
professionals were either killed or fled the country
(Roxburgh, Tayor, & Murebwayire, 2009). Only 30%
of health facilities met the minimum staffing norms
required and the country was among 57 countries
with an important shortage of health workers (World
Health Report, 2006). We have seen some interven-
tions that have led to curtailing the shortage in the
USA, which includes magnet hospitals ensuring the
best quality of care with adequately trained staff, and
the mandatory staffing ratios in California. It is based
on the Institute of Medicine’s (IOM) report (2010)
which recommended that nurses achieve higher lev-
els of education and training through an improved
educational system that promotes seamless academ-
ic progression. The target of 80% of nurses to be
prepared as a baccalaureate-degree in the USA by
2020 has been set. Along this line, Rwanda has been
striving to achieve a high number of qualified and
competent nursing staff, aiming to increase the num-
ber from 8,513 to 11,384 by 2018 (Binagwaho et al.,
2013).

However, the challenges in Africa remain huge.
Some of the challenges include poor working en-
vironments, under-resourced facilities, and limited
resources for training and development. These chal-
lenges result in low levels of degree trained nurses,
lack of leadership competencies, nurses having limit-
ed influence on policy, and nurses’ intentions to leave
the profession are linked to low levels of job satis-
faction. Catreer advancement remains challenging in
Rwanda. Nurses’ salaries are determined by the level
of education and yet opportunities for graduate stud-
ies in nursing are limited. This has led many nurses to
undertake graduate studies in other disciplines, result-
ing in limited availability of nursing scholars to teach
nursing science (Uwayezu, 20006). In many countries
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however, the challenges are not just organizational in
nature, but linked to issues such as higher demands
on the health system due to a growing middle class,
or high unemployment. This situation provides vast
opportunities for research, including creative and in-
novative interventions to improve staff and patient
outcomes, and flexible alternative educational deliv-
ery models.

Interprofessional education and practice

We have seen over the past decade that WHO has
moved towards actions and strategies that may al-
leviate some of the strain on the healthcare system
and mitigate the global health workforce crisis, for
example: task shifting, interprofessional education,
and collaborative practice. The Institute of Medicine
in 2001 and more recently the WHO (2010) recom-
mended that professional teams working together can
best address the complex health needs of the popu-
lation. Interprofessional education is critical to pre-
pare health care professionals for collaborative prac-
tice-ready responses to health needs as they occur.
Collaborative practice occurs when health care pro-
fessionals from different professional backgrounds
work together to deliver the best possible care to
patients, families and communities. Interprofessional
collaborative practice has been defined as a process
which includes communication and decision-making,
enabling a synergistic influence of grouped knowl-
edge and skills and includes the elements of respon-
sibility, accountability, coordination, communication,
cooperation, assertiveness, autonomy, and mutual
trust and respect (Kaperski, 2000; Interprofessional
Education Collaborative Expert Panel, 2011). Nurs-
es should be full partners, with physicians and other
health care professionals, in redesigning health care
and to strengthen health systems. In 2010, the WHO
developed a Framework for Action on Interprofes-
sional Education and Collaborative Practice

Providing a range of mechanisms on how interpro-
fessional education and collaborative practice should
be utilized to strengthen health care systems.

Need for more PhD prepared nurses

We have seen a rapid increase in the number of doc-
toral nursing programs in the world from 286 in 2005
to 333 in 2012 (International Network for Doctoral
Education in Nursing INDEN), 2012). McKenna
(2013) stated that in 1980 of the 1.5 million registered
nurses (RN) in the USA, 1,650 were doctoral pre-
pared (less than 0.2%). In 2009, we have seen 15,398

doctoral prepared nurses from the total of 2.4 mil-
lion RNs. According to INDEN in 2012, 370 nursing
doctoral programs were offered across 34 countries.
In the USA there are 243 PhD programs approved
with an additional 145 in development (American
Association of Colleges of Nursing, 2014). In the
United Kingdom 80 university nursing departments
are offering PhD training (McKenna, 2013), but in
Africa the progress is slow and we continue to see a
limited number of PhD programmes in nursing. Only
five countries in Africa are offering PhDs in Nursing,
South Africa, Namibia, Nigeria, Egypt (with seven
programmes), and Kenya, with Malawi offering an
Interprofessional PhD. In South Africa, 16 univer-
sities are offering PhD programmes in nursing — the
highest number in Africa INDEN, 2012). Rwanda
is yet to develop a PhD programme in nursing, but
eight master’s degree programs in nursing are in the
approval process and will represent a starting point
on which PhD programs can be developed.

So why do we need more nurses trained to the doc-
torate level? There is a critical need for more doctor-
ate prepated nurses in order to advance the science
of nursing and nursing education; to educate future
generations of nurses so they are well prepared as a
workforce, to lead change, and to design health sys-
tems that are implementable, efficient and cost-effec-
tive. New knowledge is generated through research,
and PhD prepared nurse scientists are at the fore-
front of developing the science of nursing, To gener-
ate a new body of knowledge in nursing is to provide
evidence of how to improve the quality of care of
patients, families, and communities. In order to lead
change, doctoral students need to recognise their role
as leaders and the important role they play in prac-
tice, and their needed contribution to the scholarship
of discovery.

Although the number of nursing doctoral programs
has increased, it seems that the total enrolment of
students in these programs has remained fairly con-
stant. This has given rise to the problem that such
low numbers of faculty members have doctorates,
where doctoral preparedness is essential. Approx-
imately 50% of nursing faculty in the USA have a
doctoral degree which is among the highest globally
(AACN, 2014). This is also a group of nursing faculty
where we see high rates of retirement, adding to the
void in faculty numbers that already exists.

As we see the push to increase doctorate prepared
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nurses, a prominent question remains — should this
be PhD or Doctorate in Nursing (DNP)? The focus
of this paper is not to answer this question, but the
literature clearly indicates that there is a place for both
in nursing academics. According to the American
Association of Colleges of Nursing (AACN) (2014),
the DNP is “designed for nurses seeking a terminal
degree in nursing practice and offers an alternative
to research-focused doctoral programs. DNP pre-
pared nurses are well-equipped to fully implement
the science developed by nurse researchers prepared
in PhD, Doctorate in Nursing Science (DNSc), and
other research-focused nursing doctorates.” The in-
crease of Doctorate in Nursing graduates in the USA
seems to be important to meet the demands of deliv-
ery of safe care. However, a word of caution to the
developing countries (especially in Africa), is not just
to follow this model without thoroughly investigating
the consequences of the model, as career structures
such as career ladder and salaries do not exist to ac-
commodate the DNP prepared nurse in the African
workforce. On the other hand, we still need more
PhD prepared nurses to fill the gaps of research that
exist in Africa and build a strong generation of nurse
faculty.

Considerations for the future

Within the African context the following consider-

ations and/or recommendations could be further ex-

plored to build nursing research capacity.

1. The number of doctoral programmes prepat-

ing nurses as scientists needs to be increased.
More countries need to implement these
programmes as it will allow for countries to
increase the numbers and prepare and retain
PhD prepared nurses within a country.

2. Clinical research should be the priority for
nursing researchers in Africa. We see many
studies addressing issues in administration
and education, but very few clinical studies or
those focusing on the improvement of prac-
tice are seen.

3. A model for interprofessional education and
collaborative practice needs to be developed
for Africa to address the high level of bur-
den of disease seen in rural areas, as well as
affect influence on the health systems. This
may imply a need for the development of in-
terprofessional or transdisciplinary doctoral
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programmes.

4. Recruitment of younger doctoral candidates is
pivotal. The average age of a PhD student that
completes studies in South Africa is around 52
years of age — one could infer that this would
also be the norm for the rest of Africa.

5. Creating research and supported funding
opportunities for post-doctoral nursing can-
didates should be a priority. This will ensure
retention of nurse researchers and building ad-
ditional capacity to lead research programmes.

6. Investment in nursing research infrastructure
is needed. Money allocated by African govern-
ments is limited for nursing research, and the
increase of these funds will make it possible to
develop and implement quality research.

7. To overcome the shortage of experienced
research supervisors, panel supervision may
be considered. This will allow for the novice
supervisor to learn from experienced supervi-
sors while being involved in PhD supervision.

8. African countries need to develop relation-
ships among themselves through establish-
ment of South-South relationships. One way
of ensuring these exchanges of expertise is
to build a network of nursing professors in
Africa to collaborate in conducting research,

teaching in PhD programmes and supervision
of PhD students.

9. Use of technology must be expanded to allow
for exchanges and creative and novel ways to
work together.

10. Access to health care in Africa will be possi-
ble if nurse-lead care is the norm. An inves-
tigation should be conducted to establish the
applicability of the DNP model to Africa, to
prepare nurses for the advanced practitioner
role. This will also allow for opportunities to
renew the curricula in the PhD programmes.

Conclusion

This paper highlighted some of the challenges and
trends impacting the nursing profession globally.
Emphasised were the changing technology practices,
the shrinking nursing workforce, the need for inter-



Ruwanda Journal Series F: Medicine and Health Sciences 170l. 2 No. 2, 2015

professional education and practice, the influence of
research on changing practice and policy, and the im-
portance of increasing the number of nurses educat-
ed as a doctorate level. In lower and middle income
countries, and particularly in Rwanda, these challeng-
es are prominent for the nursing profession.

Nurses play a pivotal role in the healthcare systems
and can be the champions for improving health sys-
tem efficacy, efficiency, and ultimately patient out-
comes. Education and research at the nursing doctor-
ate level have been identified as being essential to the
advancement of healthcare through the development
and dissemination of new knowledge and the pro-
motion of evidence-based practice. Research find-
ings provide nurses with accurate tools and oppor-
tunities to ensure optimal patient care and improved
health care systems.

The lower and middle income countries require in-
novative solutions to advance healthcare. Research
evidence shows that the use of technology, interpro-
fessional collaboration, mutual relationships among
countries, as well as increased investment in research
does build a stronger infrastructure and increases
health care delivery in a resource poor environment.
The nursing profession’s contributions to health care
can be accelerated through education and practice by
nurses pursuing doctorate and post-doctoral degrees
which will offer opportunities for nurses to engage in
innovation, discovery, and participate as a partner in
policy development and leadership.
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