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Abstract

Introduction Non-technical skills (NTS) including communication, teamwork, leadership, situational awareness,

and decision making, are essential for enhancing surgical safety. Often perceived as tangential soft skills, NTS are many
times not included in formal medical education curricula or continuing medical professional development. We aimed
to explore exposure of interprofessional teams in North-Central Nigeria to NTS and ascertain perceived facilitators

and barriers to interprofessional training in these skills to enhance surgical safety and inform design of a relevant
contextualized curriculum.

Methods Six health facilities characterised by high surgical volumes in Nigeria’s North-Central geopolitical zone

were purposively identified. Federal, state, and private university teaching hospitals, non-teaching public and pri-

vate hospitals, and a not-for-profit health facility were included. A nineteen-item, web-based, cross-sectional survey
was distributed to 71 surgical providers, operating room nurses, and anaesthesia providers by snowball sampling
through interprofessional surgical team leads from August to November 2021. Data were analysed using Fisher’s exact
test, proportions, and constant comparative methods for free text responses.

Results Respondents included 17 anaesthesia providers, 21 perioperative nurses, and 29 surgeons and surgical
trainees, with a 95.7% survey completion rate. Over 96% had never heard of any NTS for surgery framework useful

for variable resource contexts and only 8% had ever received any form of NTS training. Interprofessional teams identi-
fied communication and teamwork as the most deficient personal skills (38, 57%), and as the most needed for surgical
team improvement (45, 67%). There was a very high demand for NTS training by all surgical team members (64, 96%).
The main motivations for training were expectations of resultant improved patient safety and improved interpro-
fessional team dynamics. Week-long, hybrid training courses (with combined in-person and online components)
were the preferred format for delivery of NTS education. Factors that would facilitate attendance included a desire

for patient safety and self-improvement, while barriers to attendance were conflicts of time, and training costs.
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Conclusions Interprofessional surgical teams in the Nigerian context have a high degree of interest in NTS training,
and believe it can improve team dynamics, personal performance, and ultimately patient safety. Implementation
of NTS training programs should emphasize interprofessional communication and teamworking.

Keywords Non-technical skills for surgery, Variable resource contexts, Nigeria

Background

Non-technical skills (NTS) are defined as a constella-
tion of cognitive and social skills, demonstrated by teams
and individuals, needed to reduce error, and to improve
human performance in complex systems [1]. Derived
originally from high-risk industries like aviation, aero-
space, nuclear, explosive, military, and high-speed sports,
these skills are essential in surgical care [2]. These skills
can enhance the way surgical teams carry out surgery [1].

Failure of NTS such as situation awareness, decision
making, leadership, communication and teamwork has
been shown to contribute to up to half of all intra-oper-
ative errors [3]. Often considered soft skills, these com-
petencies are many times overlooked in both formal and
informal clinical training - particularly in low resource
contexts where emphasis is placed on technical skills
[4]. However, published literature shows that failure of
NTS is a significant cause of adverse events in over 50%
of all fatal medical accidents [5]. The consequence of not
teaching NTS is at the heart of errors, sentinel events and
near misses compromising a patient safety culture [6].

In addressing the absence of reliable ways to teach
NTS, the Royal College of Surgeons, Edinburgh, and the
University of Aberdeen developed the Non-Technical
Skills for Surgeons (NOTSS) framework [1]. NOTSS
refers to a behaviour rating tool grounded in a skills tax-
onomy that permits a valid and reliable observation and
assessment of situation awareness, decision making,
leadership, communication, and teamwork [7]. Consid-
ered by some as the gold standard for NTS, NOTSS has
been extensively used across the world to prevent or mit-
igate surgical errors [8].

Even though up to 76 different published tools have
been used to measure N'TS in seven distinct areas of clin-
ical practice, NTS training has been largely restricted to
the high-income context [8, 9]. Through a mixed meth-
ods approach involving Rwandan surgeons, anaesthetists,
and nurses, the NOTSS behaviour rating system was
modified for use in a variable resource context [4]. Non-
Technical Skills for Surgery in Variable Resource Con-
text (NOTSS-VRC) is targeted to address variability in
resources, staff, systems support, and language frequently
encountered by surgical teams in low- and middle-
income countries [10]. The key modifications in NOTSS-
VRC have been in the inclusion of contextual indicative
behaviours that address this variability [4, 10, 11]. Other

NTS courses have been designed for low-resource set-
tings such as the Vital Anaesthesia Simulation Training
(VAST) and SAFE Operating Room Course [12—-14].

Although Nigeria and Rwanda are both sub-Saha-
ran African countries and share some commonalities,
they are different in regional location (West versus East
Africa), working languages of healthcare teams, health
system organization, specific kinds of resource variabil-
ity, and availability of NTS training. Currently, there is
no identified programme holistically offering training or
continuing medical education using this framework for
surgery, obstetrics, trauma, anaesthesia, or nursing in
West Africa. This survey was designed to gather input
from health professionals and trainees working in North-
Central Nigeria on the need for NTS for surgery specific
to surgeons, perioperative nurses, and anaesthetists.

Before modifying or implementing any NTS training
program, it is important to assess the interest, prepared-
ness, and training preferences of the local Nigerian work-
force. A bespoke survey was developed to evaluate this by
our multidisciplinary group of local researchers collabo-
rating with the NOTSS global team consisting of clinical
educators, surgeons, anaesthetists, a clinical psycholo-
gist, nurses, and surgical safety and human factors train-
ees [11]. A well-designed N'TS program should be highly
contextualized and meet the needs of the target health-
care workers [15]. The focus of the survey was to identify
trained surgical providers’ current exposure to NTS and
highlight the perceived needs and preferences of local
surgical teams to guide the design of training modules on
NTS for the Nigerian variable resource context.

Methods

The survey design adhered to the Checklist for Report-
ing Results of Internet E-Surveys (CHERRIES) [16]. It
was primarily a quantitative survey with a section for
qualitative written responses. The voluntary survey was
designed by a local team of surgical providers with train-
ing in NOTSS-VRC from Rwanda. Mentorship for the
design was provided by the multidisciplinary and trans-
sectoral NOTSS Global team. The survey was targeted
at the 133 surgical providers, anaesthesia providers, and
perioperative nurses working within six purposively
selected institutions in North-Central Nigeria, span-
ning a wide variety of facility type and governance. These
facilities included a non-profit secondary facility with
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focus on HIV-related surgical care, a private tertiary
health facility, a specialist hospital, a state government-
owned teaching hospital, a non-teaching federal medical
centre, and a federal government-owned teaching hos-
pital. These facilities were selected for their high surgi-
cal volumes and the presence of a multidisciplinary and
interprofessional surgical team. Using a 95% confidence
interval and an 8% margin of error, a representative sam-
ple of 71 out of 133 was selected through a convenience,
stratified snowball technique at each institution, starting
from the head of surgery, the lead perioperative nurse,
or the lead anaesthesia provider. We elected to use con-
venience sampling to select surgical team leads based
on their accessibility and availability to the researchers.
Rather than being drawn at random from a larger popu-
lation, in this strategy, participants were picked because
they are easily available to the research team and would
be able to influence propagation of the survey as leaders.
We then stratified these leaders by their speciality into
nursing team leads, surgical heads of department, and
anaesthesia heads of department so that all cadres within
the operating room are represented. The rational for the
stratified snowball method was that these leaders would
be able to identify and connect us to their peers who
worked in interprofessional teams at the selected hospi-
tals more effectively.

Ethical clearance for the NTS study was obtained
from the Jos University Teaching Hospital, Nigeria
Institutional Review Board (JUTH/DCS/IREC/127/
XXX1/2277). Informed consent was obtained from par-
ticipants prior to taking the approximately 7-minute
survey. Participants were informed of the purpose of
the survey, introduced to the primary investigator, and
told the approximate length of time needed to fill the
survey prior to consent. The survey consisted of close-
ended questions (for quantitative analysis) and a free text
response component (for qualitative analysis). The role of
the individual on the surgical team, previous knowledge
about NTS for surgery and NOTSS-VRC, and details of
any prior training were collected. Respondents’ percep-
tions of the importance of constructs of situation aware-
ness, decision making, leadership, communication and
teamwork in the Nigerian context, and their perception
of the single most important NTS for personal and team
improvement were identified. The survey also identified
interest in formal training in N'TS, the perceived benefits
of NTS. In addition, the survey collected responses on
the ideal duration and format for a NTS training program
(in person versus online versus blended). A free text sec-
tion collected hindrances and enabling factors for partici-
pating in NTS training.

Names, demographic information, and institutional
affiliation were not collected. No personal information
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was collected or stored. Information was collected using
a restricted Google form, and unauthorized access was
prevented by limiting editing rights to three investiga-
tors. Respondents were able to review and change their
answers using a back button. Access to collected data was
only permitted on password-protected computer devices.
The survey was developed through an iterative process,
and the usability and technical functionality of the elec-
tronic questionnaire was pre-tested before dissemina-
tion. The open survey was not advertised online but was
disseminated to surgical, obstetrics, anaesthesia, and
perioperative nursing leads at target facilities. The survey
was limited to clinically active participants. Initial con-
tact with potential participants was made on WhatsApp,
and the forms required web-based data entry. No cook-
ies, IP address check, or automated log file analysis was
performed; however, data were cleaned manually and
examined for double entries and other inconsistencies
including submissions with atypical timestamps.

Surveys were administered through an electronic,
web-based, single-page Google form with 19 question-
naire items, and responses were automatically captured.
No incentives were provided to any participants. Data
were collected from August 9 to October 6, 2021. Items
and questionnaires were not randomized or alternated.
A post-submission completeness check was carried out,
finding that 6 respondents had incomplete entries. The
response rate was 95.7% (n=68; N=71); and the com-
pletion rate (the number of people submitting the last
questionnaire page, divided by the number of people who
agreed to participate or submitted the first survey page)
was also 95.7% (n=68; N=71). Any questionnaires with
less than 50% completion, or with missing demograph-
ics (n=4) were excluded from analysis. Questionnaire
items were not weighted, and propensity scores were not
applied to adjust for any sample. Analysis was carried
out in R software version 4.1.0 [17] using proportions
and Fisher’s exact test. We analysed free text written
responses to identify barriers and enhancers to NTS
training in the context and generated themes using the
qualitative constant comparative method as described
by Glaser [18]. Responses were quantised by theme and
presented by frequency and percentage alongside quotes
of sample phrases. We used group open coding involving
one investigator and a research assistant (BA and PK) and
resolved disagreements by discussion. Qualitative analy-
sis was carried out using a grounded theory qualitative
approach and a constructivist research paradigm and a
convergent (parallel) design [19]. The free text data were
analysed using topic detection/categorisation technique
which employs grouping or bucketing of similar themes
relevant for the project [19]. No sub-categories were
identified. Inductive qualitative analysis was carried out
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[18]. For the two open-ended questions from the survey,
we categorized the text into a number of similar themes
in an inductive manner [18, 19].

Results
There was a total of 67 respondents, which included 17
anaesthesia providers (25.4%), 21 perioperative nurses
(31.3%), and 29 surgeons and surgeons-in-training
(43.3%).

Overall, there was poor awareness of NTS across all
specialties (Table 1), with only 32 of 67 (47.8%) having
heard of NTS use in surgery. This shortfall in awareness
was most evident amongst the anaesthesia providers with
only 6 of 17 (35.3%) having previously heard of NTS,
compared with 13 of 29 (44.8%) of surgical providers, and
13 of 21 (61.9%) of perioperative nursing staff. Similarly,
awareness of NOTSS-VRC training was low with only
14 (21.2%) having previously heard of any NTS course
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adapted for variable resource contexts. This was particu-
larly true of surgeons/surgeons-in-training relative to
other professions (p=0.022), as only 2 (6.9%) had prior
knowledge of the course. Only 6 respondents (9.1%),
none of whom were surgeons, had previously attended
a NTS training program (p=0.031). The NTS training
courses that respondents specified that they had attended
previously were not purely NTS training, as they were
exclusively local hospital or university-based training
sessions rather than internationally recognised train-
ing courses. One respondent identified a ‘handling and
maintenance of minimally invasive instruments’ training
course as containing NTS.

When asked to rate each of the components of NTS
in terms of importance, all categories were rated pre-
dominantly as ‘very important’ (86.6—91.0%). None of
the NTS categories were rated as ‘not important’ by
any of the respondents. In ranking the four categories

Table 1 Awareness and interest in non-technical skills training among perioperative nurses, anaesthesia providers and surgeons in

North-Central Nigeria

Total Anaesthesia Surgeons* Perioperative p- value**
providers N=29 Nurses
N=17 N=21
Awareness and Interest n % n % n % n %
Respondents aware of NTS*** for surgery (N=67) 32 47.8 6 353 13 4438 13 619 p=0.248
Respondents aware of NOTSS-VRC**** (N=66) 14 21.2 4 25.0 2 6.9 38.1 p=0.022
Have had previous NTS training (N=66) 5 76 2 12.5 0 0 14.3 p=0.031
Express interest in NTS training (N=66) 65 956 17 100.0 27 93.1 20 952 p=0.549
Believe that improved NTS will improve patient safety 66 98.5 17 100.0 29 100.0 20 95.2 p=0329
*Includes surgical trainees
**2-sided Fisher’s exact test
***NTS non-technical skills
****NOTSS-VRC Non-Technical Skills for Surgery in Variable Resource Contexts
Table 2 Ranking of non-technical skills for surgery categories based on perceived training need
Total Anaesthesia Surgeonsand  Nurses p-value
providers trainees
n % n % n % n %
Non-technical skills most needed for personal improvement 0.786
*Communication and teamwork 38 56.7 11 64.7 16 552 11 524
Leadership 12 179 2 11.8 5 17.2 5 23.8
Decision making 12 17.9 2 11.8 7 241 3 14.3
Situation awareness 5 7.5 2 11.8 1 34 2 9.5
Non- technical skills most needed for team improvement 0.055
*Communication and teamwork 45 67.2 14 824 22 759 9 429
Decision making 134 2 1.8 1 34 6 286
Situational awareness 1.9 1 59 4 13.8 3 14.3
Leadership 5 75 0 0 2 6.9 3 14.3

*|dentified as priority training areas
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(Table 2), overall, most respondents (38, 56.7%) ranked
‘communication and teamwork’ as the one they would
most personally like to learn about and ‘situational
awareness’ as the least. This held true across special-
ties with no statistically significant difference between
groups’ ranking of the categories. In addition, respond-
ents perceived that ‘communication and teamwork’
were most needed for interprofessional team improve-
ment in their context. Deviating from other surgeons
and anaesthesia providers, nursing staff ranked deci-
sion making as less important than leadership; however,

Table 3 Suggested duration and format of non-technical skills
training in the Nigerian context

Ideal duration for NTS training course (N=67) n (%)
<1 day 4(6.0)
2-3 days 26 (38.8)
1 week 37(55.2)
Ideal training format
In-person 5(7.5)
Online (virtual) 15(22.4)
Blended (virtual and in-person) 47 (70.1)
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this was not statistically significant (Fisher’s exact
p-value=0.055).

There was an overwhelming positive interest in
receiving NTS training in the future with 64 respond-
ents (95.5%) expressing a desire to attend training.
Their primary motivation was that NTS training would
improve patient safety (66; 98.5%). Table 3 shows the
preferred duration and format for NTS training.

The most common thematic barriers to respondents
attending NTS training in the future included time con-
flicts (31, 46.3%), and cost barriers (14, 20.9%). Lack of
access to training (10, 14.9%) and an unsupportive work
environment (9, 13.4%) such as hierarchical dynamics
and work-related psychological stress were also iden-
tified as key barriers (Table 4). Seventeen respondents
(25.4%) identified no barriers to attending future NTS
training. The most common enabling factor for attend-
ing future NTS training was the desire to improve
patient safety (34, 50.7%). The desire for self-improve-
ment (18, 26.9%) and the desire for an improved work
environment (10, 14.9%) were also identified as key
enabling factors. Five respondents (7.5%) could not
highlight any factors which would motivate them to
attend a future N'TS training course.

Table 4 Barriers and enabling factors identified by multidisciplinary teams potentially limiting or enhancing their participation in non-

technical skill trainings in Nigeria

Themes n (%) Example phrases
Barriers Hindrances from the perioperative and institutional work 40 59.7 Challenges with the “Release by my employer”; “Work stress”;
environment Non-technical skills training may “Clash with normal duties”
or be limited by “tight schedule of residency training pro-
gramme”;“Scheduled time of training coinciding with work”

Lack of funding to pay for non-technical skills courses 14 209 A barrier is "Cost”; "Financial constraints”

Lack of access to non-technical skills courses, particularly 10 14.6 Limited access to courses due to the “Insecurity Nigeria

if in-person is now experiencing”; “Poor Internet services in Nigeria”;
“Distance if the program is not online”

Enabling factors The motivation of improved patient safety 34 50.7 "Toimprove patient outcomes”; “Quest for improvement
in surgical outcome”; “Patient safety and satisfaction”;
“achieving global excellence for the maximum patient ben-
efit”;"Desire to improve surgical outcome for my patience”;
“prevent errors during surgery”

A drive for self-improvement 18 26.9 Facilitated by a desire “To add value to myself”; “Skill acquisi-
tion”; “personal aim at achieving global excellence”; Desire
to"To improve my skills and knowledge”

The motivation of experiencing an improved work envi- 10 149 Motivated by “reduce toxicity in the Operating Room”;

ronment “Strengthening teamwork”; “To see the change in attitude
of my colleagues and other workers”; “A better working
relationship with other health professionals”; “Improving
interpersonal relationships”

Funding and financial incentives for training 4 60 Non-technical skills training would be facilitated by “Spon-
sorship”; “Scholarship”; “Financial motivation”

Support from work hierarchy, and removal of workplace 3 45 Facilitated by “Convenience”; "Permission from my work

barriers place”

The award of certificates of training or attendance 1 1.5 Theaward of a formal “certificate” of attendance or other

certification in non-technical skills
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Discussion

Most respondents from operating room teams in North-
Central Nigeria had never heard of any NTS for surgery
framework useful for variable resource contexts and only
8% had ever received any form of NTS training. Inter-
professional teams identified communication and team-
work as the most deficient personal skills (38, 57%), and
as the most needed for surgical team improvement (45,
67%). There was a very high demand for NTS training by
all surgical team members motivated by expectations of
improved patient safety and improved interprofessional
team dynamics. Week-long, hybrid training courses (with
combined in-person and online components) were the
preferred format for delivery of NTS education. Factors
that would facilitate attendance included a desire for
patient safety and self-improvement, while barriers to
attendance were conflicts of time, and training costs. The
way forward for NTS training in North-Central Nigerian
context is interprofessional training in hybrid format
which prioritizes communication and teamwork, empha-
sizes patient safety, and is delivered at low costs.

There is very limited exposure to surgical-team cen-
tred NTS frameworks and training in Nigeria, and across
West Africa. This is in contrast with the United Kingdom,
North America, East Africa, Australasia, Europe, Japan,
Malaysia and Sri Lanka, where NOTSS is taught regularly
as an integral part of the surgical training programs and
continuing medical education [20]. In the Nigerian con-
text, there appears to be emphasis on technical skills over
NTS. Over 2,500 Nigerian surgical specialists have been
trained by the Nigeria Postgraduate Medical College of
Nigeria (NPMCN) and the West African College of Sur-
geons (WACS), neither of which include structured NTS
as a part of their curricula [21-23]. Nursing care training
in the context also lacks emphasis on measurable, con-
textualized N'TS [24]. Lack of exposure to these crucial
interprofessional skills in regional medical education cre-
ates a significant gap in training and practice that needs
to be addressed. While systems issues are a major chal-
lenge in this context, and much effort goes into handling
surgical systems challenges like supply chain, human
resources, surgical access, and surgical financing [25],
this pragmatic emphasis can lead to a neglect of human
factors and NTS. Our survey findings show that poor
NTS have been identified as a challenge by interprofes-
sional surgical teams, but training solutions have not yet
been identified in the context.

Communication and teamwork were identified as the
most important NTSs needed in the Nigerian surgical
environment for personal development, team building,
and improvement of patient care. The Nigerian health
care scene has been a minefield of unhealthy interprofes-
sional rivalry between cadres of health workers [26—28].
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This has been responsible for a lack of cooperation, a
sense of unwholesome hierarchy, mistrust, and fear
that often carries itself into the operating room [27].
These age-old challenges have led to recurrent industrial
actions, and counter-industrial actions, organizational
tensions [26, 27, 29]. Respondents suggest prioritizing
training in communication and teamwork over training
in other cognitive aspects of NTS (situation awareness
and decision making) as the way forward in the Nigerian
context. The Nigerian healthcare system can potentially
be enhanced with interprofessional education (IPE) and
collaboration [30]. Early, multidisciplinary NTS training
is a potential approach to addressing these aspects of the
Nigerian surgical, and larger, medical practice space.

Longer-term training was suggested as the ideal for-
mat for NTS training in Nigeria. Designing NTS train-
ing courses to last for one week, as opposed to a few
hours or 2-3 days was strongly suggested by respond-
ents. This might reflect the recognition of the magnitude
of exposure necessary to fill the gaps in NTS that have
been identified in the context [26, 28]. Although finan-
cial incentives rank low as a facilitator, we cannot tell
how much this might contribute to the desire for a longer
training course. In this context where provider to patient
ratio is significantly low [21], it will be challenging to ask
clinical providers to leave their clinical duties for a one-
week stretch for any type of training. Interval training of
two to three days duration twice to thrice a year would
be an acceptable compromise to meet provider expecta-
tions, while being sensitive to workload, and avoiding the
fatigue of an extended course [31].

In-person training appears to have fallen out of favour
with respondents as the majority (70.1%) preferred a
hybrid approach. This is likely connected with lessons
learned by the global community during the COVID-19
pandemic [32]. It is now accepted that high quality educa-
tion and training can be carried out remotely, via online
platforms. Strictly online courses introduce the challenge
of wide internet bandwidth, high cost of internet data in
Low- and Middle- Income Countries, and the challenges
of online learning. The in-person component of blended
courses will give the opportunity to include practical,
non-didactic components like direct observation and
evaluation of learners’ intraoperative NTS in a live oper-
ating space for a limited resource setting. Despite the
availability of technology solutions including augmented
reality, extended virtual reality, and machine learning,
they are difficult to implement in a limited resource set-
ting with poor quality internet [33]. Respondents see
blended N'TS courses as the way forward.

Highest priority barriers included the perioperative
and institutional work environment (59.7%), and lack of
funding to pay for NTS courses (20.9%). Other courses in
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Low- and Middle- Income Countries have identified sim-
ilar barriers [34]. Surgical staff believed that NTS train-
ing would “clash with normal duties” or be limited by
the “tight schedule of a residency training programme”
or that they would not be released to attend trainings
by their employers. This can be understood in the light
of the low Surgeon Anaesthesia and Obstetrician spe-
cialist density in Nigeria (1.8 per 100,000), and the sig-
nificant impact time away from work for development
has on increasing the patient backlog [35]. Attending
such courses can easily be seen as disruptions of patient
care. Optimizing the work environment, and leadership
buy-in are therefore key to preparing surgical staff for a
NTS training in this context [36]. Setting up sponsored
courses would also encourage engagement. Using mixed
methods, Reis et al. found that lack of time, perception
of overload at work, inadequate digital infrastructure or
competence, and a variety of motivational and emotional
elements were barriers to continuing medical education
courses among primary care providers [37]. Our findings
show that highest priority facilitators were essentially
altruistic ideologies undergirding the motivation for NTS
training. These include desire for improved patient safety,
self-improvement, and improvements in work environ-
ment, as opposed to funding and financial incentives or
the need for a certificate. Surgeons, anaesthesia provid-
ers, and perioperative nurses in the Nigerian context
understand the priority of patient safety. Introduction
of a multidisciplinary, interprofessional NTS curriculum
that is sensitive to these felt needs is important for suc-
cessful NOTSS-VRC training in this context. Preliminary
results have been presented as an abstract at the Ameri-
can College of Surgeons Conference, 2022 [38].

Limitations

Although this work sampled surgical service providers
at secondary and tertiary level facilities, some surgical
services (circumcision, debridement, initial open frac-
ture care, incision, and drainage of abscesses etc.), are
also being provided at primary level in Nigeria and other
parts of sub-Saharan Africa and were not included in this
survey. In addition, this survey was purposively limited
to North-Central Nigeria due to maximize resources and
connections. It could have been distributed to a broader
population for more representative national data. Fur-
ther studies involving providers at this level may pro-
vide a more holistic understanding of motivations for
NTS training. Secondly, challenges of internet access in
an LMIC like Nigeria might bias results, as only surgical
providers, anaesthesiologists, and nurses with internet
access or internet enabled devices could have responded.
The likelihood of exposure to NTS may be higher among
those with internet enabled devices, considering the
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increase in online education following the COVID-19
pandemic. Future research should consider hybrid online
and interviewer-administered paper surveys to ensure a
more representative sample.

Conclusions

Surgical teams in North-Central Nigeria are highly moti-
vated for NTS training. Multi-disciplinary and inter
professional teams consisting of perioperative nurses,
anaesthesia providers, and surgeons believe that NTS
skill development can improve patient safety, team
dynamics, and personal performance. In the context of
Nigeria, implementation should emphasize communica-
tion and teamwork to address the tensions and interpro-
fessional rivalry noted in the local work culture. A hybrid,
low-cost approach to training (combining online and in-
person components) is preferred by respondents. Opti-
mizing the work environment and ensuring that hospital
and theatre leadership teams buy into the programs and
champion NTS training are key to successful NOTSS-
VRC training in this context. The way forward for NTS
training in North-Central Nigeria is hybrid, low cost,
inter professional training with an emphasis on team-
work and communication for improved patient outcomes
and surgical safety.
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NOTSS-VRC  Non-Technical Skills for Surgery in Variable Resource Context
CHERRIES Checklist for Reporting Results of Internet E-Surveys

Acknowledgements

Steven Yule, Robert Riviello, and Mercy Isichei are co-senior authors, with
equivalent contributions.

The Non-technical Skills for Surgery Nigeria Group

Barnabas Tobi Alayande'?3#

Callum Forbes'?

Paul KingPriest*

Adeyinka Adejumo®

Felix Wina’

Christian Agbo Agbo®

Bamidele Omolabake®

Bashiru O Ismaila’

Augustine Sule?

Egide Abahuje'®'!

Robert Riviello'#612

Mercy Isichei®'*

Tosin Abah*

Akims Shattah?

Linus Hapiyati Homoweto*

John Onyeji'®

Joseph Okoko'®

Joshua Sule'®

!Center for Equity in Global Surgery, University of Global Health Equity,
Rwanda

Department of Surgery, Jos University Teaching Hospital, Nigeria
3Program in Global Surgery and Social Change, Harvard Medical School,
Boston, Massachusetts, United States of America

“Surgical Equity Research Hub, Jos, Nigeria

SFederal Medical Centre, Keffi, Nasarawa State, Nigeria



Alayande et al. BMC Medical Education (2024) 24:547

®Center for Surgery and Public Health, Brigham and Women's Hospital, Boston,
Massachusetts, United States of America

’Department of Surgery, Bingham University Teaching Hospital, Jos, Nigeria
8Department of Surgery, Benue State University Teaching Hospital, Markudi,
Nigeria

“Department of Clinical Surgery, The University of Edinburgh, Edinburgh,
United Kingdom

1%niversity of Rwanda, Kigali, Rwanda

""Department of Surgery, Northwestern University, Evanston, lllinois, United
States of America

"2Department of Surgery, Brigham and Women's Hospital, Boston, Massachu-
setts, United States of America

13The Faith Alive Foundation, Jos, Nigeria

“Department of Obstetrics and Gynaecology, Bingham University Teaching
Hospital, Jos, Nigeria

15Garki Specialist Hospital, Abuja, Nigeria

1%Qasis Medical Center, Jos, Nigeria

Authors’ contributions

B.T. made substantial contributions to study conceptualization, design of the
survey, acquisition, analysis, and interpretation of data, and contributed to
drafting and reviewing the work. C.F, and PK. contributed to the acquisition,
analysis, and interpretation of data contributed substantially to the original
draft and substantively revised it. The Non-technical Skills for Surgery Nigeria
Group was involved in the acquisition, interpretation of data, and substan-
tively revising the work. A.A, SEW, CAA, BO., B.O. acquired and interpreted
data and substantially revised the draft. WW., FK, AS, EA, JM.R. made sub-
stantial contributions to interpretation of data, and substantially revised the
manuscript. AB, S.Y, RR, and M.I. made substantial contributions to survey
conceptualization, design of the work, validation, supervising the survey and
substantively revising the manuscript. All authors read and approved the final
manuscript.

Funding

Barnabas Alayande was funded for this research by the Association for Aca-
demic Surgery/Association for Academic Surgery Foundation Global Surgery
Research Fellowship Award 2021. AAS had no direct involvement in the
design of the study, data collection, analysis, and interpretation of data, and in
writing the manuscript.

Availability of data and materials
The dataset used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Ethical clearance for the NTS study was obtained from the Jos University
Teaching Hospital, Nigeria Institutional Review Board (JUTH/DCS/IREC/127/
XXX1/2277). Informed consent was obtained from participants prior to taking
the 7-minute survey. Participants were informed of the purpose of the survey,
introduced to the primary investigator, and told the approximate length of
time needed to fill the survey prior to consent. The study was performed in
accordance with relevant local guidelines and regulations, and in accordance
to the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

!Center for Equity in Global Surgery, University of Global Health Equity,
Kigali, Rwanda. “Department of Surgery, Jos University Teaching Hospital,
Jos, Nigeria. >Program in Global Surgery and Social Change, Harvard Medical
School, Boston, MA, United States of America. *Surgical Equity Research Hub,
Jos, Nigeria. *Federal Medical Centre, Keffi, Nasarawa State, Nigeria. ®Center
for Surgery and Public Health, Brigham and Women's Hospital, Boston, MA,
United States of America. ’Department of Surgery, Bingham University

Page 8 of 9

Teaching Hospital, Jos, Nigeria. 8Department of Surgery, Benue State Uni-
versity Teaching Hospital, Markudi, Nigeria. °Department of Clinical Surgery,
The University of Edinburgh, Edinburgh, UK. "®University of Rwanda, Kigalj,
Rwanda. ''Department of Surgery, Northwestern University, Evanston, llinois,
United States of America. '?Department of Surgery, Brigham and Women's
Hospital, Boston, MA, United States of America. '*The Faith Alive Foundation,
Jos, Nigeria.

Received: 2 February 2023 Accepted: 10 May 2024
Published online: 16 May 2024

References

1. YuleS, Flin R, Paterson-Brown S, Maran N, Rowley D. Development
of a rating system for surgeons’' non-technical skills. Med Educ.
2006;40(11):1098-104.

2. Flin R, O'Connor P, Crichton M. Safety at the sharp end: a guide to non-
technical skills. 1st ed. London: CRC; 2017.

3. Gawande AA, Zinner MJ, Studdert DM, Brennan TA. Analysis of
errors reported by surgeons at three teaching hospitals. Surgery.
2003;133(6):614-21.

4. Scott JW, LinY, Ntakiyiruta G, Mutabazi Z, Davis WA, Morris MA, et al.
Identification of the critical nontechnical skills for surgeons needed for
high performance in a variable-resource context (NOTSS-VRC). Ann Surg.
2019;270(6):1070-8.

5. Uramatsu M, Fujisawa Y, Mizuno S, Souma T, Komatsubara A, Miki T. Do
failures in non-technical skills contribute to fatal medical accidents in
Japan? A review of the 2010-2013 national accident reports. BMJ Open.
2017,7(2):013678.

6. HullL, Arora S, Aggarwal R, Darzi A, Vincent C, Sevdalis N. The impact of
nontechnical skills on technical performance in surgery: a systematic
review. J Am Coll Surg. 2012;214(2):214-30.

7. Yule S, Flin R, Maran N, Rowley D, Youngson G, Paterson-Brown S. Sur-
geons'non-technical skills in the operating room: reliability testing of the
NOTSS behavior rating system. World J Surg. 2008;32(4):548-56.

8. WoodTC, Raison N, Haldar S, Brunckhorst O, Mcllhenny C, Dasgupta P,
et al. Training tools for nontechnical skills for surgeons—a systematic
review. J Surg Educ. 2017;74(4):548-78.

9. Higham H, Greig PR, Rutherford J, Vincent L, Young D, Vincent C.
Observer-based tools for non-technical skills assessment in simulated
and real clinical environments in healthcare: a systematic review. BMJ
Qual Saf. 2019;28(8):672-86.

10. LinY, Scott JW,Yi S, Taylor KK, Ntakiyiruta G, Ntirenganya F, et al. Improv-
ing surgical safety and nontechnical skills in variable-resource contexts: a
novel educational curriculum. J Surg Educ. 2018;75(4):1014-21.

11. Rwanda - non-technical skills for surgeons. https://www.notss.org/notss
rwanda. Accessed 29 Mar 2024.

12. Mossenson Al, Mukwesi C, Elaibaid M, Doverty J, May A, Murray M, et al.
Vital Anaesthesia Simulation Training (VAST); immersive simulation
designed for diverse settings. Int J Surg Glob Health. 2021. https://doi.
org/10.1097/GH9.0000000000000064.

13. Mossenson Al, Tuyishime E, Rawson D, Mukwesi C, Whynot S, Mackinnon
SP, et al. Promoting anaesthesia providers'non-technical skills through
the Vital Anaesthesia Simulation Training (VAST) course in a low-resource
setting. Br J Anaesth. 2020;124(2):206-13.

14. Guckian Fisher M. The SAFE operating room course. J Perioper Pract.
2018;28(7-8):175-6.

15. Abahuje E, Bartuska A, Koch R, Youngson G, Ntakiyiruta G, Williams W,
et al. Understanding barriers and facilitators to behavior change after
implementation of an interdisciplinary surgical non-technical skills train-
ing program in Rwanda. J Surg Educ. 2021,78(5):1618-28.

16. Eysenbach G. Improving the quality of web surveys: the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES). J Med Internet Res.
2004. https://doi.org/10.2196/jmir.6.3.e34. Erratum in: doi: https://doi.org/
10.2196/jmir.2042.

17. R Core Team. The R project for statistical computing. 2020. http://www.r-
project.org/index.html. Accessed 29 Mar 2024.

18. Glaser BG. The constant comparative method of qualitative analysis. Soc
Probl. 1965;12(4):436-45.


https://www.notss.org/notssrwanda
https://www.notss.org/notssrwanda
https://doi.org/10.1097/GH9.0000000000000064
https://doi.org/10.1097/GH9.0000000000000064
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.2196/jmir.2042
https://doi.org/10.2196/jmir.2042
http://www.r-project.org/index.html
http://www.r-project.org/index.html

Alayande et al. BMC Medical Education (2024) 24:547

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34

35.

36.

37.

38.

ChunTieY, Birks M, Francis K. Grounded theory research: a design frame-
work for novice researchers. SAGE Open Med. 2019;7:2050312118822927.
Non-Technical Skills for Surgeons (NOTSS). 2024. https://www.notss.org/.
Accessed 29 Mar 2024.

Federal Ministry of Health. National Surgical, Obstetrics, Anaesthesia

& Nursing Plan (NSOANP) for Nigeria. Strategic Priorities for Surgical

Care (StraPS). Planning for a future of surgical equity, safety & progress.
2019-2023. 2019. https://www.pgssc.org/_files/ugd/d9a674_1f7aa8161c
954e2dbf23751213bc6f52.pdf. Accessed 29 Mar 2024.

West African College of Surgeons. West African College of Surgeons
faculty of surgery training programmes and curricula. 2013. https://www.
wacscoac.org/downloads/SURGERY%20CURRICULUM.pdf. Accessed 29
Mar 2024 .

National Postgraduate Medical College of Nigeria. National Postgraduate
Medical College of Nigeria Faculty of Surgery Residency Training Program
for the Medical College in Surgery and Surgical Specialties (FMCS). 2014.
https://npmcn.edu.ng/downloads/curriculumsurgery.pdf. Accessed 29
Mar 2024.

Nursing and Midwifery Council of Nigeria. Perioperative nursing: curricu-
lum. Abuja: Nursing and Midwifery Council of Nigeria; 2004.

Ogbuanya AU, Anyanwu SNC, Ajah A, Otuu O, Ugwu NB, Boladuro EA,

et al. Surgical capacity in rural southeast Nigeria: barriers and new oppor-
tunities. Ann Glob Health. 2021;87(1):118.

Mayaki S, Stewart M. Teamwork, professional identities, conflict,

and industrial action in Nigerian healthcare. J Multidiscip Healthc.
2020;13:1223-34.

Omisore AG, Adesoji RO, Abioye-Kuteyi EA. Interprofessional rivalry in
Nigeria's health sector: a comparison of doctors and other health work-
ers'views at a secondary care center. Int Q Community Health Educ.
2017;38(1):9-16.

Mohammed ENA. Knowledge, causes, and experience of inter-profes-
sional conflict and rivalry among healthcare professionals in Nigeria. BMC
Health Serv Res. 2022;22(1):320.

Badejo O, Sagay H, Abimbola S, Van Belle S. Confronting power in low
places: historical analysis of medical dominance and role-boundary
negotiation between health professions in Nigeria. BMJ Glob Health.
2020;5:e003349. https://doi.org/10.1136/bmjgh-2020-003349.

Uchejeso OM, Etukudoh NS, Chongs ME, Ime DM. Challenges of inter-
professional teamwork in Nigerian healthcare. In: Levine MP, editor.
Interpersonal relationships. IntechOpen; 2022. https://doi.org/10.5772/
intechopen.95414.

Trout B. The effect of class session length on student performance, home-
work, and instructor evaluations in an introductory accounting course. J
Educ Bus. 2018;93(1):16-22.

Torda A. How COVID. -19 has pushed us into a medical education revolu-
tion. Intern Med J. 2020;50(9):1150-3.

Oke AE, Arowoiya VA. Critical barriers to augmented reality technology
adoption in developing countries: a case study of Nigeria. J Eng Des
Technol. 2021;20(5):1320-33.

McAuliffe MJ, Gledhill SE. Enablers and barriers for mandatory training
including basic life support in an interprofessional environment: an
integrative literature review. Nurse Educ Today. 2022;119:105539.
Seyi-Olajide J, Anderson J, Williams O, Faboya O, Amedu J, Anyanwu S,

et al. National surgical, obstetric, anaesthesia and nursing plan, Nigeria.
Bull World Health Organ. 2021;99(12):883-91.

Adeloye D, David RA, Olaogun AA, Auta A, Adesokan A, Gadanya M, et al.
Health workforce and governance: the crisis in Nigeria. Hum Resour
Health. 2017;15(1):32.

Reis T, Faria |, Serra H, Xavier M. Barriers and facilitators to implementing

a continuing medical education intervention in a primary health care
setting. BMC Health Serv Res. 2022;22(1):638.

Alayande BT, Isichei M, Adejumo AA, Wina FM, Forbes CW, KingPriest PT,
Agbo CA, Bekele A, Riviello R. Non-technical skills training for Nigerian
surgical teams: which way forward? J Am Coll Surg. 2022;235(5):5226-7.
https://doi.org/10.1097/01.XCS.0000894776.72384.9a.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9


https://www.notss.org/
https://www.pgssc.org/_files/ugd/d9a674_1f7aa8161c954e2dbf23751213bc6f52.pdf
https://www.pgssc.org/_files/ugd/d9a674_1f7aa8161c954e2dbf23751213bc6f52.pdf
https://www.wacscoac.org/downloads/SURGERY%20CURRICULUM.pdf
https://www.wacscoac.org/downloads/SURGERY%20CURRICULUM.pdf
https://www.npmcn.edu.ng/downloads/curriculumsurgery.pdf
https://doi.org/10.1136/bmjgh-2020-003349
https://doi.org/10.5772/intechopen.95414
https://doi.org/10.5772/intechopen.95414
https://doi.org/10.1097/01.XCS.0000894776.72384.9a

	Non-technical skills training for Nigerian interprofessional surgical teams: a cross-sectional survey
	Abstract 
	Introduction 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Results
	Discussion
	Limitations
	Conclusions
	Acknowledgements
	References


