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Abstract

Background: Clinical trials are the accepted gold standard
method to generate clinical effectiveness data. In global
surgery, there is a significant lack of surgical trials in Low and
Middle-Income Countries (LMICs) due to unique barriers in trial
delivery. Understanding these barriers and exploring facilitators
will increase the quantity and quality of LMIC surgical trials.

Materials and Methods: To determine the number of
registered surgical trials globally, the World Health Organisation
(WHO) International Clinical Trials Registry Platform (ICTRP)
was searched by country and by all trials registered. To identify
barriers and facilitators to surgical trial delivery in LMICs, a
systematic search of MEDLINE (via OvidSP) and EMBASE (via
OvidSP) was undertaken. A narrative meta-synthesis was
conducted using inductively generated themes via thematic
analysis.

Results: Only 3.4% of all registered clinical trials involved a
surgical intervention. Globally, only 32% of all registered trials
recruit patients from an LMIC. There were four main barrier
themes: i) Lack of human resource capacity; ii) Lack of
equipment, technology and resources; iii) Culture and contexts;
iv) Methodology, design and implementation. There were three
main facilitating strategies to overcome the barrier themes: i)
Collaboration; ii) Flexible and efficient trial designs; iii) Funding
and research culture.

Conclusions: The results of this study are widely relevant and
provide facilitating strategies to address challenges in
undertaking LMIC surgical trials. Given the significant barriers,
it is important to explore flexible trial designs, with in-built trial
training and qualitative methodologies.

Keywords: LMIC: Low and Middle-Income Countries; Surgery;
Trials

Introduction

Clinical trials, particularly Randomised Controlled Trials (RCTs),
are the accepted gold standard to generate clinical effectiveness data.
Surgical trials often involve complex interventions, presenting
additional challenges for researchers including standardising the
intervention across surgeons and settings, learning curve effects, and
access to necessary technology [1-5]. Because of these challenges,
there has historically been a lack of surgical trials globally with less
than 1% of patients enrolled into surgical trials [6]. This phenomenon
is ever more pronounced in Low And Middle-Income Countries
(LMICs) [6,7]. Participation in clinical trials research enhances the
overall quality of patient care and involving surgeons in clinical trials
is one means of driving up the quality of services globally [8].

To ensure surgical innovation and technologies are implemented
effectively, appropriate scientific evaluation is required. This process
must be practical, feasible and affordable [9,10]. Once preliminary
studies have been conducted to ensure the safety and feasibility of the
intervention, a powered RCT is usually performed to evaluate clinical
effectiveness. This data is often required to persuade policy makers
and other surgeons to adopt an intervention [9]. A recent systematic
review on the barriers to clinical trial delivery in LMICs did not
include any papers on surgical trials [11].

The aim of this study was to investigate the number of surgical
trials registered globally and to conduct a systematic review and
narrative meta-synthesis of articles reporting on barriers or facilitators
to LMIC surgical trial delivery. By understanding the barriers to LMIC
surgical trial delivery and identifying facilitating strategies, this study
aims to improve the quantity and quality of surgical trial research.

Materials and Methods

Study design

The study was conducted according to the principles of
Preferred Reporting Items for Systematic Reviews and Meta-Analysis
Protocols (PRISMA-P) and was registered prospectively on the
PROSPERO database of systematic reviews (Registration number:
CRD42019135349) [12].

Search strategy

Two independent investigators (WB, NA) performed a systematic
search of MEDLINE (via OvidSP), EMBASE (via OvidSP), and all
clinical trial registries listed on Primary Registries in the World Health
Organisation (WHO) Registry Network via the WHO International
Clinical Trials Registry Platform (ICTRP) (https://www.who.int/ictrp/
network/primary/en/). The ICTRP was used to access all primary
registries meeting the WHO International Standards for Clinical Trial
Registries. The search strategy for the Platform employed the
‘intervention’ menu of the advanced search function using the topic
‘surgery’ and system self-generated synonyms. The database provided
the recruiting countries, and countries were categorised manually into
LMICs or High-Income Countries (HICs) according to the World
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Bank Development Assistance Committee (DAC) classification. All
trials registered as open to recruitment, in follow-up or completed
were included.

For the MEDLINE and EMBASE databases, all studies published
up until May 2019 inclusive were considered for eligibility. All
searches were conducted on 25% June 2019. This represents a Pre-
COVID 19 pandemic global status. The effects of the COVID-19
pandemic are not considered. Identified article’s titles and abstracts
were screened for relevance against the eligibility criteria below
(Figure 1). Eligible manuscripts were fully inspected. Reference lists
from eligible studies and published systematic reviews were inspected
to further identify relevant studies. The search strategy for these
databases is described in Appendix A. In brief, search terms included
LMIC countries (as classified by the World Bank DAC list), articles
relating to the delivery of clinical trials in any surgical speciality and
reporting on barriers and/or facilitators to trial delivery. Non-English
articles were excluded to prevent potential misinterpretation of the
information.

Records identified through database Additional identified through
5 searching lotal n=1840 other sources total n=7
?g EMBASE = 1064 From reference lists = 7
= Medline = 776
-
c
0
1o
- Non-English language removed n = 100
Limited to humans removed n = 206
. Duplicates removed n = 366

Screening

Excluded article type = 388

Not related to trial conduct = 702
Records screened n=1175 Not elated lc: surgerlyJ =97

- Not related to LMICs = 47
2
— Full-text articles assessed for
8 elighity n=11
9
Ww

(

Full studies included in the
narrative meta-synthesis

Included

n=11

Figure 1: PRISMA diagram of search and eligibility process.

Manuscript eligibility criteria

Figure 1 illustrates the selection process. The eligibility criteria for
manuscripts were:

Inclusion Criteria: The criteria are as follows

1.  Manuscript type: systematic reviews (+/- meta-analysis),
randomised controlled trials, cohort and case control studies,
case series, case reports, study protocols.

2. Participants: Humans in LMICs.

3. Procedure: Any surgical technology or operation defined here
broadly as any technologies, medical devices, procedures aimed
at improving surgical care.

4. Qutcome: Reports on barriers, challenges or facilitating factors
of trial delivery.

Exclusion Criteria: The criteria are as follows

1. Manuscript: All editorials, news, comments, letters, technical
notes, and conference abstracts.

Language: All non-English language articles.

Participants: Studies not involving humans, or humans in HICs
only.

Data extraction and analysis

To identify barriers and facilitators, a meta-synthesis approach
guided by Grennhalgh et al, and Thomas et al., was used to
inductively generate analytical themes from the findings of the
included studies, as described and used in previous systematic reviews
[11,13-18]. All text under the ‘‘results or findings’’ or ‘‘conclusion or
discussion’” section of each article was extracted and entered verbatim
in vivo. This was coded and analysed by WSB using the Framework
method for thematic analysis [19]. If the article was a review, then all
text within the main body of the article was included. Once the coding
process was completed, the meta-synthesis was conducted by
organising the data using in vivo. Patterns within the data were
observed, themes were identified and refined using an iterative
process, and used to draw interpretations before the evidence was then
synthesised to provide a narrative relevant to the research questions.
This process followed the European Social Research Council
Guidance on the Conduct of Narrative Synthesis in Systematic
Reviews [20]. To improve reliability of the evidence synthesised,
identified themes were discussed within the research group, examined
and changes made where necessary. This process was repeated until
consensus was reached regarding the sufficiency and appropriateness
of the themes and subthemes developed. Given the qualitative
methodology and synthesis of a heterogenous literature on the topic,
formal methods for assessing risk of bias were not undertaken [21-30].

Results

WHO International Clinical Trials Registry Platform (ICTRP)
findings.

A total of 488,120 (136,327 listed as recruitment ongoing) trials
were listed on the WHO ICTRP. Of these, 16,510 (4,823 listed as
recruitment ongoing) listed ‘surgery’ (including synonyms) as an
intervention. This represents only 3.4% of all registered trials globally.
A total of 154,613 (49,931 listed as recruitment ongoing) of all trials
registered globally were listed as recruiting from at least one LMIC,
representing 31.7% of all registered trials. Within LMICs, 7,077
(2,140 listed as recruitment ongoing) trials listed ‘surgery’ (including
synonyms) as an intervention, representing 4.6% of the trials with
recruitment from LMICs (Table 1).
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First author and date LMIC country/countries Study design

Participant population

Primary aims

various LMIC collaborators

Ibrahim et al., [25] Chile, Ethiopia, Kenya, Qualitative Surgeons n=18 Develop a framework for the
Nigeria, Ukraine monitoring international
surgical initiatives in LMICs
Vischer et al., [28] Kenya, Ghana, Burkina Faso, Qualitative Surgeons, clinical researcher Determine internal factors
Senegal. staff n=60 slowing down clinical trials in
Sub-Saharan Africa
Rendon et al., [22] Brazil Qualitative Surgeons n=13 Identify barriers and
facilitators experienced in
collaborative prospective
research in orthopaedic
surgery
Aveling et al., [23] Ethiopia Qualitative Surgical staff, clinical Barriers to implementation of
research staff n=66 interventions to  improve
surgical services
Fallah et al., [30] HIC members working with Qualitative Surgeons, anaesthetists, Framework for improving

physicians, residents,
nurses, academics, and
administrators n=68

international surgical teaching
collaborations

Conradie et al., [21] 27 African countries Mixed methods

Surgeons, clinical researcher
staff n=134

Barriers to clinical research in
Africa

Grover et al., [24] na Review

na

Identify challenges to clinical
trials in LMICs

Moraes et al., [29] na Review

na

Identify challenges to
multicentre trials in
orthopaedic and trauma
surgery

Clement et al., [26] na Review

na

Identify the use of qualitative
methods in trials globally

Soreide et al., [6] na Review

na

Strategies to improve surgica
research through internationa
collaboration

Skrzynno et al., [27] na Review

na

Challenges in surgical
consent in trials

Table 1: Summary of included studies, study design, country and primary aims.

Barriers to surgical trials in LMICs 1. Lack of human resource capacity
2. Lack of equipment, technology and resources
. The thematic prese?ntatign of barrier§ mﬁ:ta—§ynthes%sed from the 3 Culture and contexts
llteratgre are summarised in TabLe 121’ h1ghhghtn{)ghwhlchT{leferences 4. Methodology, design and implementation. To describe the core
})vere rgwl? uPonh“’ generatlc; EaCA t emle‘a? SE ;eme. cre were of each theme, the following narrative draws on examples from
our main barrier themes, each having multiple sub themes: the included studies.
No Thematic barriers Subtheme References
1 Lack of human resource capacity Lack of surgical and allied healthcare [6,21-25,28,30]
workforce
Lack of general clinical research
delivery workforce
Lack of trial methodology and delivery
workforce
Lack of knowledge and skills
Lack of time
Lack of incentive or motivation
Under developed research culture
2 Lack of equipment, technology and Lack of surgical technology for trial [21-24,28]
resources and wider care delivery

Volume 6 ¢ Issue 4 « 1000188

*Page3 0of 7«



Volume 6 ¢ Issue 4 « 1000188

Citation:

Bolton WS, Aruparayil N, Cundill B, D Julian A Scott DJA, Brown JM, et al. (2023) The Global Lack of Surgical Trials and Strategies to Overcome

Barriers: A Systematic Review and Narrative Meta-Synthesis. Int J Glob Health 6:3.

Lack of data collection and
information technology

Lack of research and service delivery
infrastructure

Lack of financial resources

3 Culture and contexts

Cultural sensitives and a lack of
patient/community education

[6,21-28]

Varying ethics and other regulatory
affairs

Lack of trial adaptation to differing
populations and systems

Surgeon and researcher attitude to
research, randomisation and influence
of surgeon preference

4 Methodology, design and
implementation

Lack of planning and context
understanding

[6,21,22,24-28]

Lack of LMIC consultation in design

Lack of trial design and delivery
knowledge and skills

Challenging outcome and data
collection

Standardising interventions and trial
delivery procedures

Lack of qualitative process evaluation

Table 2: Meta-synthesised thematic and sub thematic presentation of barriers to delivering surgical trials in LMICs.

Lack of human resource capacity: The lack of human resource
capacity was a significant barrier in seven out of the eleven studies. In
their mixed methods study Conraide et al., highlighted a critical lack
of surgical and allied healthcare workforce to conduct the necessary
study interventions [21]. These are essential to deliver the components
of any trial, but the execution of a complex surgical intervention is
even more dependent on human resource skillset. In their review
article, Sereide et al., highlighted that the lack of clinical research
delivery skills and motivation among the surgical workforce adds to
the human resource gap [6]. A qualitative paper by Rendon et al.,
exploring barriers to collaborative orthopaedic trial research in
LMICs, highlighted that while improving the skillset of personnel is
important, researchers often have a limited bandwidth and find it
difficult to balance research with clinical delivery [22]. Finally, they
often experience a personal sense of fatigue from constantly fighting
barriers.

Lack of equipment, technology and resources: Five studies found
a lack of equipment, technology or resources, such as financial
resources, was a key barrier. In their qualitative process evaluation of a
surgical quality improvement project, Aveling et al., highlighted that it
is essential to audit the amount of functioning equipment from both
within and outside the research study [23]. This ensures safe and
efficient running of the research, but also builds and leaves clinical
capacity after the study has finished. In their study involving 27 Africa
countries, Conradie et al., found that information technology to collect
data and share information was among their most frequently reported

barrier [21]. Although the internet may have penetrated larger urban
centres, rural hospitals (where a large proportion of surgical care is
delivered) have little access to the information technologies that are
often essential for research. Financial resource is also essential to
research delivery. In their review article, Grover et al., discussed how
funding for clinical trials does not always prioritise the conditions or
areas of greatest need in LMICs [24]. Further, even if clinical trials do
demonstrate efficacy in LMICs, researchers are often unable to
provide a plan for sustainable implementation of these interventions.
Grover et al., argue this poses a major challenge to global surgical
funding panels and ethics committees [24].

Culture and contexts: The most frequently reported barrier was
adapting to the wide range of cultural and contextual factors that are
intrinsic to international global surgical research. In an international
qualitative study of surgeons from HICs and LMICs, Ibrahim et al.,
demonstrated that understanding cultural sensitivities and loco-
regional contexts was essential when navigating varying ethical and
regulatory affairs, as well as exploring surgeon and researcher
attitudes to trials [25]. A systematic review by Clement et al., showed
the usefulness of process evaluations and other qualitative
methodologies during trials to inform the understanding of culture and
context as they examined a total of 615,311 registered trials [26]. The
authors highlighted that trials of surgical interventions used qualitative
methods the least, and in general, use in LMICs was infrequent. In
particular, De Skrzynno et al., highlighted that culturally appropriate
patient and public engagement is vital to ensure good conduct during
surgical trials [27].
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Methodology, design, and implementation: A total of eight
studies discussed important barriers concerning the theme of
methodological design and trial implementation. Vischer et al.,
conducted a qualitative study of internal factors responsible for
slowing down trials in Sub-Saharan Africa [28]. They identified two
broad themes: ‘planning’ and ‘site organisation’. Planning referred to
the work done during the design phases of studies. Importantly, there
seems to be a chronic lack of LMIC consultation during the trial
methodology design stages. This can translate into poorer quality data
collection that reduces the overall impact of the trial. These themes
were represented in several included articles [25,27]. Ongoing site
organisation can be monitored and improved with in-built qualitative
process ecvaluations, a theme which was frequently reported the
literature [26].

Facilitating strategies to surgical trials in LMICs

The thematic presentation of facilitators meta-synthesised from the
literature are summarised in Table 3, highlighting which references
were drawn upon to generate each theme and subtheme. There were
three main facilitator themes, each having multiple sub themes: i)
Collaboration; ii) Flexible and efficient trial designs; iii) Funding and
research culture. Facilitators are presented here as strategies to
overcome barriers. Often a facilitating factor can be identified as the
inverse or counterpoint to a barrier, but in the narrative here, the core
of each facilitating theme is discussed to cover distinctive and perhaps
cross-cutting ideas to overcome the identified barriers.

Collaboration: Collaboration was discussed as an essential facilitator
in several papers. In particular, Sereide et al., stressed that international
collaboration is mutually beneficial, and Ynoe de Moraes et al.,
highlighted the importance of considering loco-regional collaboration
within countries [6,29]. This is principally important to reduce the
urban-rural disparity. Importantly, the interdisciplinarity (between/

within healthcare workforce members and collaboration with key
partners such as industry and governments) of the collaboration was
discussed as a facilitating factor that improved trial delivery [22,30].
These collaborations foster surgical trial leadership and multiple
centres increases capacity to gain larger sample sizes when necessary
and improve generalisability of trial findings. Overall, collaboration is
needed to address the key barrier in the lack of human resource
capacity, where surgeons and researchers within and between countries
establish training and knowledge transfer collaborations.

Flexible and efficient trial designs: Most of the included literature
emphasised that local contexts should be considered at every stage of
the trial. Particular additional features discussed as facilitating
strategies included conducting external pilots and front-loading
qualitative evaluations during the design and planning phases [6,28].
These can inform the design and prevent avoidable pit falls and
failures, as well as pulling in key members of the team in the design
process locally. Using in-built qualitative methodology can allow
researchers to evaluate the trial implementation and delivery in real-
time, thus adapting to changing situations where needed and boosting
efficiency [22,26,28]. Overall, it is essential to keep trials affordable
and efficient in their design. The use of digital technologies to collect,
store and share data, as well as to deliver training and trial
implementation, are further facilitating strategies to improve the
efficiency of trial conduct [6,21].

Funding and research culture: Almost all included literature
highlighted that adequate funding, and a robust research culture are
essential components for increasing surgical trials capacity globally.
Recognising and developing clear career pathways and offering
professional development opportunities for clinical academics is key,
especially in LMICs [6,25,29,30]. This will encourage new research
leadership and ensure academic effort is rewarded, including financially.

No Thematic facilitators

Subtheme References

1 Collaboration

International HIC-LMIC collaboration [6,21,22,24,25,29,30]

Loco-regional collaboration

Interdisciplinary collaboration and
team working

Multi-centre collaboration to increase
sample sizes and capacity building

Surgical trial leadership

2 Flexible and efficient trial design

External pilot phases [6,21-24,28,29]

LMIC lead planning and trial design

Evaluation of implementation and
process

Cost-effective and efficient design

Use of technology in design and
delivery

3 Funding and research culture

Financial resources and capacity
building

6,21-29]

Encouraging a research culture,
recognising academics

Professional development

Table 3: Meta-synthesised thematic and sub thematic presentation of facilitators to delivering surgical trials in LMICs.
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Creating mutually interesting and beneficial research priorities across
countries will develop a deeper, more productive surgical trials
research culture whilst ensuring collaborative large-scale funding and
impact can be achieved.

Discussion

The results demonstrate a global lack of surgical trials, driven by a
range of challenges. The delivery of standardised interventions and
procedures, whilst ensuring they are context and culture specific,
presents significant barriers for surgical researchers in LMICs. This is
compounded by the frequent lack of healthcare resource and research
infrastructure. In contrast, flexible trial design, employing additional
methods from qualitative research, and collaboration and training
opportunities all seem to facilitate surgical trials in LMICs.

The lack of surgical trials in LMICs is particularly concerning
given the contribution that surgical care makes to tackling the global
disease burden [31,32]. This review provides an insight into the (Pre-
COVID 19 pandemic) challenges faced by those attempting to deliver
this much needed research. Even in the most difficult circumstances
however, there are strategies to overcome these barriers which should
be a target for future use. A key strength of this review is the ability to
synthesise and display these strategies in one place. The use of a
qualitative meta-synthesis design permitted the exploration of a broad
research question and interrogation of heterogenous evidence from a
range of contexts and study designs. This rich synthesis of the
evidence and resulting narrative does not solely focus on the
challenges but highlights widely useful facilitating strategies for both
policymakers and surgical researchers alike.

A weakness of the review is the incomplete representation of the
research pathway. Whilst clinical trials are often required to persuade
policy makers to adopt an intervention, many other types of research
are needed to answer other questions pertaining to the impact of
interventions in the short and long term. An examination of non-trial
surgical research in LMICs may identify further gaps and facilitating
strategies along the pathway. Another weakness is that only papers
written in English were included the review owing to the lack of
translation facilities available to the research team. Some countries are
not represented in this review, and as barriers may be context specific,
this important data could be missing. Further, of the papers included,
appraisal of study quality was challenging with such a variety of study
designs included. The authors felt that given the lack of literature on
the topic, an inclusive approach would increase the diversity of the
data. Finally, the qualitative methods used in this review are inherently
subjective, affected by the authors’ particular knowledge paradigms
and experiences. However, the value of the resulting synthesis lies in
presenting the exploration of meanings in a clinically useful narrative,
and explicitly acknowledging the subjectivity and bias this creates.

This study raises important considerations for both the design and
delivery of surgical trials in LMICs. Standardising interventions
within surgical RCTs is essential to derive high quality, meaningful
data [33]. In LMIC surgical trials, ensuring standardisation across
multiple surgeons, hospitals and countries is equally important but
often more challenging. To address this, the current study highlights
the need to ensure a flexible and efficient trial design, and to take
differing cultures and contexts into consideration. Another facilitating
strategy we identified within the literature is in-building qualitative
methodologies during the design and delivery phases of surgical trials.
Despite the infrequent use of qualitative methodologies, surgical trials

can benefit from qualitative methodology to explore surgical
behaviour, recruitment issues and factors affecting equipoise [26]. For
example, Donovan et al., embedded a surgical trial within qualitative
research and demonstrated the positive impact on recruitment and trial
delivery [34]. Employing qualitative methodology may be especially
important for surgical trials recruiting in LMICs, where there may be a
greater need to identify challenges, explore cultural contexts and the
acceptability of interventions. By front-loading qualitative exploration
during the trial design phase, researchers may be able to identify and
tackle specific human resource and training needs, thereby addressing a
significant barrier to research upfront.

Conclusion

It seems clear that surgical trial research in LMICs has been
neglected. Human resource gaps and global trial funding remain
unmet challenges and international collaboration from all members of
the surgical trial community is required to overcome these. Cultivating
surgical trial leadership from within LMICs will be a critical step in
strengthening the international surgical research culture. Addressing
the lack of qualitative methodology in surgical trials will hopefully
provide a cross-cutting facilitating strategy that can target multiple
elements of trial design and delivery. The findings are relevant to all
members of the global surgical trial community, providing facilitating
strategies to address the challenges in undertaking surgical trials in
LMICs. This will in turn help drive up the overall standard of surgical
care globally.
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