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Abstract
Background

To provide a bibliometric analysis of published orthopaedic research in the form of peer-reviewed
articles as well as non-indexed articles from Zimbabwe in the past six decades.

Methods

We carried out a literature search of the ‘Clarivariate Analytics’ Web of Science database,
specific journals not included in the database and the University of Zimbabwe repository. We
then selected articles focused on research in orthopaedic pathology in Zimbabwe. These articles
were then classified by year of publication; focus of research; first and last author country of
origin; collaboration type between high-, middle- and low-income countries; journal title; journal
country; methodology; and level of evidence.

Results

A total of 27 articles published from 1965 to 2020 were found in the search with 26 having a
single focus of research and one multiple foci. The highest focus of research was osteoporosis
with six articles (22%), while trauma was second with five articles (19%). A majority, 19/27 (70%),
of studies had a first author from Zimbabwe, while a plurality, 10/27 (37%), had a Zimbabwean
last author. Most collaborations, 12/27 (44%), were high-income—low-income countries, with
most studies being concomitantly published in the United States, 13/27 (48%). Cross-sectional
descriptive studies represented the most common methodology with 13/27 articles carried out
in this method (48%). The majority of these articles, 14/27 (52%), represented a low level of
evidence at level 4, while 11/27 articles (41%) of articles were of a high level of evidence (levels
1or2).

Conclusion

There is a limited amount of published orthopaedic surgery research work from Zimbabwe,
highlighting the need for more and higher quality research from Zimbabwe. Among different
models, partnerships between Zimbabwean researchers and researchers from other inter-
national institutions appear to be the most productive in terms of research output and hence
should be replicated more broadly.

Level of evidence: Level 4
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et al. projected in 1997 that by 2020, up to seven out of ten deaths

Introduction

Musculoskeletal pathology accounts for an increasing proportion
of deaths in sub-Saharan low- and middle-income countries
(LMICs) as other leading causes of death such as communicable
diseases have been effectively targeted.’? Musculoskeletal
pathology, specifically due to road traffic injuries (high-energy
trauma), has also experienced an absolute increase in incidence
due to increased motorised vehicle use in an environment of
limited infrastructure and lax traffic law enforcement.3# Trauma
and other musculoskeletal pathology, which require orthopaedic
surgery for definitive management, are particularly concerning as
already limited surgical capacity has not grown at the same rate to
face the increased incidence of the orthopaedic trauma.* Murray
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would be due to non-communicable diseases (NCDs), with motor
vehicle accidents accounting for a significant portion in LMICs, a
fact already seen in individual country studies.25¢ Zimbabwe is one
such country facing a trauma epidemic in sub-Saharan Africa.
While increasing surgical capacity represents the most salient
aspect of addressing this orthopaedic trauma epidemic, training
programmes and associated orthopaedic research in these pro-
grammes complement this effort.” Training provides for the next
generation of surgeons.”® Research, on the other hand, allows
for stakeholders to craft better-aligned local solutions as well as
guide policy decision making. For instance, trauma registries and
protocols as well as resource allocation guidelines developed in
high-income countries may not be applicable to a local Zimbabwean
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environment.” As such, orthopaedic surgery research in Zimbabwe
can be expected to generate output with immediate relevance to
Zimbabwean surgeons and other clinicians.

According to Hedt-Gauthier et al., orthopaedic surgery research
in LMICs can proceed in three main partnerships: local research
only, LMIC-LMIC partnership or high-income country to low- and
middle-income country collaboration (HIC-LMIC).® All models are
utilised in most countries as they allow for knowledge sharing
in complex projects via HIC-LIC collaboration and increased
independence of local researchers in LMIC-LMIC partnerships. In
the most recent survey of orthopaedic surgery research using Web
of Science, Graham et al. found only four peer-reviewed papers
from Zimbabwe.® The nature of the collaborations involved was
not explored. With such limited research, a bibliometric analysis
of existing literature provides a deeper view of the orthopaedic
research work from the country showing specific numbers in areas
of active research and potential collaboration, current partnership
trends and providing guidance for research questions.”

To our knowledge, there has been no bibliometric analysis
work looking at research work on musculoskeletal disease and
specifically orthopaedic surgery only from Zimbabwe. With the
increasing rates of musculoskeletal disease and orthopaedic
trauma; increased resources dedicated to the same; increased
training of Zimbabwean clinicians into orthopaedic specialist
surgeons through the College of East, Central and Southern
African Surgeons Association (COSECSA); and the increased
likelihood of a postgraduate training programme being established
in Zimbabwe, there is a clear need for a review of the current state
of orthopaedic research in Zimbabwe.

This paper aims to provide a bibliometric analysis of published
orthopaedic research in the form of peer-reviewed articles as well
as non-indexed articles from Zimbabwe in the past six decades.
It explores the numbers, author origins, nature of partnerships
and orthopaedic subspecialties for this research work. It then
discusses areas of current collaboration as well as areas that are
in urgent need of increased research. We hypothesise that there
will be a small body of orthopaedic surgery work following research
trends seen in other LICs along the metrics such as author origins,
research focus and methodology.

Methods and materials

We carried out a literature search of the ‘Clarivariate Analytics
Web of Science database for indexed studies published in all years
up to and including in 2020. We also searched journals which are

)

Search Web of Science, non-listed journals and academic repository
for orthopaedic surgery articles

Filter by Zimbabwe as country of origin or include Zimbabwe
in search terms

A 4

Exclude non-medical categories

\

Review articles for relevance to orthopaedic surgery

A4

Analyse articles according to set criteria

Figure 1. Flow chart showing search bibliometric analysis strategy
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not included in the Web of Science website, specifically Tropical
Doctor, and the East and Central African Journal of Surgery, where
articles may have been published. We also searched the University
of Zimbabwe online academic repository for thesis articles as it
was the only institution with a medical school until 2009, the only
one with an accessible online portal and also the one with the most
developed surgery faculty.

We searched in English using the terms: orthopaedics
or orthopedics or musculoskeletal or trauma or surgery or bone or
spine or hip or knee or neck or shoulder or pelvis. We then filtered
by the research material country of origin for Zimbabwe as well as
selected for medical categories excluding non-medical categories.
We included articles whose area of research work was Zimbabwe
regardless of author origin. In spite of this, all the articles we found
had at least one author from Zimbabwe. This process is shown in
the flow chart in Figure 1.

Although VOSviewer software was utilised to visualise data
networks, the number of included papers was too limited to
contribute any value to the analysis.' As such, we read the articles
individually to determine their relevance to orthopaedic surgery
versus other medical areas. This was carried out initially by a
medical student and then by two orthopaedic surgeons with a broad
focus on articles examining orthopaedic pathology and orthopaedic
surgery. These were then reviewed identifying for each article,
the title, year of publication, first and last author country of origin,
collaboration type as between high-income countries (HIC), middle-
income countries (MIC) or low-income countries (LIC), journal title,
journal country of publication, focus of research, methodology
and level of evidence.' The foci of research were based mainly
on orthopaedic subspecialities: trauma, spine, paediatrics, sports
medicine, foot and ankle, hand surgery and limb reconstruction.
We also had a distinct field titled HIV-related pathology which
combined research on osteoporosis, bone mineral density and
monoarticular arthritis as these distinct orthopaedic topics were
all researched and related to HIV/AIDS infection. Paediatrics was
labelled as ‘paediatric-clubfoot’ specifically as it reflects all but
one article in the field of paediatric orthopaedics in Zimbabwe.
The authors’ country of origin was established by looking at the
primary affiliation of the author’s location. Country income status
was determined using World Bank classifications as of 2020 with
income less than $1 035 representing low-income status, $1 035
to $12 535 middle income and above $12 535 representing high-
income status.™

Results

Quantity and foci of research

Twenty-seven articles were identified which had research focused
on orthopaedic surgery research in Zimbabwe. Twenty-four articles
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Figure 2. Articles published over the years
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were from indexed journals, two from non-indexed journals and
one identified as a thesis. They ranged in years from 1965-2020.
The highest decade of research productivity was 2010-2020,
with 18 articles published, while the period 1970-1989 had no
indexed articles. There was a significant drop from seven articles in
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Figure 6. Pie chart showing percentages of last author origin

1990-1999 to only one article in 2000-2009 (Figure 2). Notably,
there was an Oxford—University of Zimbabwe clubfoot research
collaboration to introduce the Ponseti method led by Professor
Christopher Lavy and graduate students at the time, that led to a
total of three out of the four articles within paediatric orthopaedics.

Twenty-seven papers had a singular focus under orthopaedic
surgery, while one had multiple foci. The highest focus of research
was HIV-related pathology with eight articles while trauma was
second with five articles (Figure 3).

Levels of evidence and methodology

There was a broad distribution of articles by levels of evidence.
The majority of articles were of a lower level of evidence (levels
4 and 5). Most articles showed level 4 evidence, while there were
four level 1 articles (Figure 4).

Most papers (14/27) relied on cross-sectional descriptive meth-
odology, with prospective cohort studies representing the second-
largest proportion at 7/27 articles. There were no randomised
clinical trials identified (Table ).

Author origins

The majority of papers (19/27) were first authored by Zimbabwean
authors with six papers from the United Kingdom (UK) and one
each from Uganda and South Africa. There was a Zimbabwean last
author for a plurality of articles (10/26). South Africa and the UK
each had six last authors, with the United States (US) having three
and Malawi one. There were only 26 papers under the last author
designation as one of the papers had only one author (Figures 5
and 6).

We also found the countries that collaborated the most with
Zimbabwean authors on orthopaedic research articles aligned
directly with the last author origin for the articles, for example, if
the last author was from South Africa, then the article country of
collaboration would be South Africa.

Partnerships and collaborations

There were 12 collaborations between Zimbabwean authors
and HICs and five with MICs. While there were no LIC-LIC
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Table I: Distribution of articles according to methodology

Methodology Number of articles (%)
Cross-sectional descriptive study 13 (48)
Prospective cohort study 7 (26)

Case series 3(11)
Retrospective cohort study 2(7)

Case control 1(4)

Expert review 1(4)

Total 27 (100)

Table II: Distribution of articles according to country of publication
ranked from highest to lowest

Country (income status) Number of articles (%)

United States (HIC) 13 (48)
United Kingdom (HIC) 8 (29)
Zimbabwe (LIC) 3(11)
France (HIC) 1(4)
Germany (HIC) 1(4)
Italy (HIC) 1(4)

HIC: high-income country; LIC: low-income country

Table IlI: Distribution of articles according to country income status
collaboration ranked from highest to lowest

Partnership/collaboration
countries’ income status

Number of articles (%)

HIC-LIC 12 (44)
MIC-LIC 5(19)
LIC-LIC 0(0)

Zimbabwe only 10 (37)

collaborations, there were 10/27 papers authored solely by
Zimbabwean authors.

These articles were published in 23 different journals, with the
highest number (3/27) being at the University of Zimbabwe-based
Central African Journal of Medicine. The joint highest numbers
beyond Zimbabwe were at the Archives of Osteoporosis and BME
Musculoskeletal Disorders (2/27).

In terms of country income status, most articles (13/27) were
published in US-based journals and UK-based journals (8/27),
both HICs, with only three articles published in an LIC-based
journal, Zimbabwe.

Discussion

We provide here a seminal bibliometric analysis on orthopaedic
surgery research work from Zimbabwe. As hypothesised, the
overall orthopaedic research output represents a low number
of publications researched using lower levels of evidence
methodologies. Due to this limited number of publications,
classic bibliometric analysis techniques had significantly limited
applicability. Broadly, the research work has been appropriately
dominated by work focused on HIV/AIDS and antiretroviral therapy-
related orthopaedic pathology (Figure 3). Beyond this, there is
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no commensurate increase in other research foci, specifically
trauma, in recent years to address the growing trauma epidemic.
While Zimbabwe had a higher proportion of both Zimbabwean
first-authored articles as well as Zimbabwean published articles
compared to LMIC average proportions, according to Graham et
al.,'® the overwhelming majority of articles were still published in
HIC-based journals (Table Il). However, the authorship proportion
drops significantly when looking at last author origin suggesting
the prevalence of Zimbabwe—HIC collaborations as being the
backbone of most publications. In this light, South Africa and the
UK are clearly the most frequent collaborators, although there are
a growing number of collaborations from other English-speaking
nations such as the US and Canada.

The limited number of orthopaedic publications was the most
salient finding in this study. According to the latest World Bank
data, Zimbabwe has only 0.2 doctors per 1 000 people, while HICs
like the US have an over ten-fold higher rate, at 2.74 doctors per
1000 people.' This ratio places pressure on surgeons and trainees
to be more focused on clinical work.'® This, paired with the fact
that Zimbabwe did not have an orthopaedic training programme
until COSECSA inaugurated its training programme in 1999, is the
likely explanation for the significantly limited quantity and quality
of research articles and, more generally, academic research
productivity.”-16.17

In terms of research foci, HIV-related pathology is appropriately
the highest focus as a consequence of Zimbabwe and the southern
African region having a high HIV/AIDS prevalence rate. Accounting
for this, trauma being the second-highest focus of research is
consistent with other LMICs as found by Graham et al. as well
as other studies.'®'® The other trends in research work such as
levels of evidence, methodology and authorship also followed
a pattern similar to that seen in other LMICs."”® Regardless of
the limited body of work, the distribution across foci was similar
to other LMICs suggesting that the research output needs to
increase across all foci rather than particular ones.'® The noted
longitudinal Oxford—University of Zimbabwe clubfoot collaboration
which generated both improved clinical benefit for patients as
well as research output on clubfoot can be considered a model to
undertake such increases.!® Indeed, such longitudinal academic
collaborations have been identified by the Lancet Global Surgery
and other systematic reviews as some models to boost both the
clinical and research capacity of LICs such as Zimbabwe.”? |t
can be expected that adoption of this model across more fields
by HICs considering work in Zimbabwe as well as Zimbabwean
researchers looking to partner with HIC partners would lead to
increased research output.

With regard to partners, South Africa and the UK were Zimbabwe’s
largest collaborators as represented in authorship, most likely
because of the strong academic ties between these countries
as a consequence of geographic and colonial relationships,
respectively.?'?? South Africa has historically aided with
Zimbabwean academic development due to the geographical and
political proximity of the two countries as members of the Southern
African Development Community (SADC).2 The partnership with
the UK is consistent with trends seen in other countries such as
Kenya which were colonised by the UK and is similarly seen in
Francophone countries, with France.?? Such ties need to be
nurtured, especially if they remain equitable and build Zimbabwean
research capacity while maintaining a clinical impact such as the
clubfoot programme. In line with these trends, and looking at
evidence from multiple studies, Zimbabwean researchers should
continue pursuing collaborations with other English-speaking
countries as the shared language and background enhances
collaboration productivity.?+2
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The nature of research methodology with cross-sectional
descriptive studies (Table ) of a lower level of evidence being
the most common is consistent with trends in other LMICs.10:20.28
This is likely to be due to a number of factors common to LMICs.
For instance, like most LMICs, Zimbabwe has only just begun
implementing a national electronic medical record.?” This paired
with the absence of a dedicated orthopaedic faculty as well as
a complement of experienced research staff hinders longitudinal
research, favouring cross-sectional or retrospective studies. The
two longitudinal prospective cohort studies that were carried out
corroborate these explanations as they were carried out under well-
funded and staffed HIV-research programmes looking into HIV-
related orthopaedic pathology or the Oxford—clubfoot longitudinal
collaboration (HIC-LIC)."®28 It can be hoped that infrastructure
and lessons related to HIV/AIDS-related research could be utilised
in the future for other fields of research in Zimbabwe, including
orthopaedics. On the other hand, HIC-LIC partnerships were found
by Wu et al.?¢ to be associated with higher quality and quantity
of output providing more support for their promise in increasing
orthopaedic research methodology and level of evidence quality
in Zimbabwe.

With literature showing that the majority of funding HIC-LIC
collaborations comes from HICs, the significant drop in the
proportion of authorships when considering the first author versus
the last author can be better understood.?** The last author is
normally a senior author leading the team with funding and
intellectual contributions while the first author carries out most of
the day-to-day research.®! As such, the funding from HIC leads
to more last authors from HICs. Outside of funding, the absence
of a dedicated orthopaedic faculty in Zimbabwe also leads to the
absence of local mentors for trainees, leading to more international
mentors and hence international last authors.” It is hoped that
these first authors, mostly trainees, will one day become faculty
and provide local Zimbabwe-based mentorship, growing the
local orthopaedic research ecosystem and increasing last name
authorship. More support can be provided to these early career
researchers with a view to increase research productivity in the
long run.

Over a third of articles were authored by Zimbabwe-based
authors only (Table IIl). These proportions are also consistent with
those found by Graham et al. for LMICs globally."® However, this
trend in articles by Zimbabwean-only authors drops precipitously
with Zimbabwean economic output which dropped in the
2000-2009 decade (Figure 2). Additionally, most of these
exclusively Zimbabwean papers were from the decades earlier
than 2000 when the country had a higher GDP per capita.®? This
suggests that there has been some local funding for research
work, most likely through governmental sources or better eco-
nomic prosperity driving some Zimbabwean-based private-
funded research work. This scenario suggests the need for the
development of robust local research funding systems which can
be more insulated from economic shocks allowing Zimbabwean
orthopaedic research to consistently flourish.

While our findings results are based on Zimbabwe, it can
expected that similar findings would be seen in countries of
similar LIC profile. As Wu et al.?® have found, successful models
for academic productivity are similar, mainly centred on HIC-
LIC partnerships. We also speculate that reasons proffered for
research constraints would be applicable to other such nations.
While it is clear from this study that there is an aggregate need for
increased research across all fields in Zimbabwe, limited resources
constrain this. Given this constraint, an area of future work could
ascertain prioritisation of the fields within orthopaedic surgery for
research, likely through interviews with orthopaedic surgeons and
other stakeholders supported by more data on Zimbabwe’s needs.
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Our study was limited by a few factors. First, since our search was
carried out using the Web of Science portal with articles filtered
by geographic origin of Zimbabwe, we may have missed articles
published on Zimbabwe but not tagged on the geographic origin.
In a similar vein, we could also have missed articles published in
other languages and not translated into English. Second, while we
were able to access the repository for the University of Zimbabwe
theses, the sole medical school in the country until 2009, we were
not able to find any papers. It is possible that we missed some
theses which have not been digitised or were stored in other
ways. Third, in conversations with local orthopaedic surgeons, we
also learnt about a number of projects which are not published in
peer-reviewed journals or repositories but were presented at local
meetings. These unpublished works also represent a limitation to
developing an accurate picture of orthopaedic projects carried out
in Zimbabwe. Lastly, we utilised liberal criteria to classify articles as
being related to orthopaedic surgery centred on their examination
of orthopaedic pathology versus strictly surgical work. This liberal
classification may lead to differences in results with other articles
examining orthopaedic work but we felt such liberal criteria were
key for a seminal work on which more studies can then be built.

Conclusion

To our knowledge, this is the first bibliometric analysis of ortho-
paedic surgery research from Zimbabwe. Our analysis shows
that there is a limited amount of published orthopaedic surgery
research work from Zimbabwe, highlighting the need for more and
higher quality research from Zimbabwe across all foci of research.
Among different models, partnerships between Zimbabwean
researchers and researchers from other international institutions
appear to be the most productive in terms of research output
and hence should be replicated more broadly. Lastly, while there
are many first authors who are Zimbabwe-based, there is also a
need for an increased proportion of Zimbabwe-based last authors,
suggesting a need for more locally devised work and sustainable
ways of supporting such research.
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