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Abstract 

Background:  The Africa One Health University Network (AFROHUN) with support from the United States Agency for 
International Development (USAID), has since 2012 conducted pre and in-service One health (OH) trainings with the 
objective of improving global health security. These trainings aim to build competencies that, enhance a multidiscipli‑
nary approach to solving global health challenges. Despite the investment in OH trainings, there is limited documen‑
tation of the extent of acquisition and application of the OH competencies at workplaces. This tracer study explored 
the extent of acquisition and application of the OH competencies by the AFROHUN-Uganda alumni.

Methods:  A cross-sectional study was conducted among a random sample of 182 AFROHUN-Uganda alumni of 
2013–2018 cohorts. A blended approach of interviewer-administered and self-administered questionnaires was used. 
Virtual platforms such as Zoom, Microsoft teams, and Skype, and phone interviews were used to collect data when 
face-to-face interactions with alumni were not possible. Data were collected electronically, either through a link or 
with the aid of the KoboCollect mobile application, pre-installed on android enabled devices, and analysed using 
STATA14.0.

Results:  The majority of respondents, 78.6% (143/182) had jobs that required application of OH knowledge and skills, 
95.6% (174/182) had learned employable skills from OH activities and 89.6% (163/182) had applied such skills when 
searching for employment. About 21.7% (34/180) to a very high extent required OH field-specific theoretical knowl‑
edge at their workplaces, 27.4% (43/80) to a very high extent required OH field-specific practical knowledge/skills, 
42.7% (67/180) to a high extent required a change in attitude and perceptions towards working with people from 
different disciplines, 49.0% (77/180) required collaboration and networking skills, and more than half, 51.0% (80/180) 
required team building skills.
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Background
The increase in global health challenges is linked to the 
close interaction between humans, animals and the envi-
ronment [1]. This close interaction is often precipitated 
by population pressure, urbanization, advances in inter-
national travel, trade and animal industry, deforestation, 
climate change, and encroachment on wildlife habitats 
[2]. The human-animal and environment interaction 
has led to the international spread of emerging and re-
emerging infectious diseases, including Coronavirus dis-
ease (COVID-19), and hemorrhagic fevers such as Ebola 
virus disease (EVD) and Marburg [3, 4]. Emerging and 
re-emerging infectious disease outbreaks and spillover 
events have become the new norms [2]. These events are 
exacerbated by frequent exposure of humans to disease 
vectors and reservoirs, antimicrobial resistance, weak 
surveillance systems, and limited laboratory diagnostic 
capacity [5–7].

The One Health (OH) approach is increasingly being 
recognised as a practical and innovative way of address-
ing the myriad of twenty-first-century global health 
challenges [2, 7]. The OH approach is a collaborative, 
multisectoral, and transdisciplinary approach in which 
stakeholders at local, regional, national, and global lev-
els work together to achieve optimal health for humans, 
animals and their shared environment [8]. This approach 
is increasingly being used in prediction, detection, pre-
vention and response to global health challenges such 
as  outbreaks of zoonotic diseases and antimicrobial 
resistance [9]. It brings together public health profession-
als, veterinarians, agricultural scientists, anthropologists, 
economists, educators, engineers, entomologists, epide-
miologists, hydrologists, microbiologists, nutritionists, 
physicians, and sociologists among other cadres to work 
collaboratively to attain human, animal and environmen-
tal health [10].

The OH approach strives to improve global health 
security by building a multidisciplinary health workforce. 
Attainment of the goals of the OH approach is guided 
by the Berlin Principles, an update of the 2004 Manhat-
tan Principles, which first coined the term One Health 
for the broader public [2]. Berlin Principle number 10 
calls upon world leaders, governments, civil society, the 
global health and conservation communities, academia 

and scientific institutions, business, finance leaders, and 
investment holders to educate and create awareness of 
OH among the global citizenship. It emphasises the need 
to sensitise children and adults in schools, communities 
and universities on OH, and to influence policy to ensure 
the interdependences between human, animal and envi-
ronmental health [2, 11].

The tenth Berlin Principle also recognises that the 
acquisition and application of OH competencies is rele-
vant to promote OH, making it imperative to understand 
how these competencies are being mobilized to solve 
global health challenges. There is consensus among prac-
titioners that the multidisciplinary and transdisciplinary, 
and collaborative nature of OH requires specific knowl-
edge, skills and competencies, processes and institutions 
that facilitate policy and operations to be co-managed 
and co-delivered across jurisdictions [12]. OH compe-
tencies encompass the knowledge, behaviour, and skills 
needed to achieve desired results within the One Health 
paradigm [13, 14]. Having the required knowledge, skills 
and competencies enables OH practitioners to counter 
global barriers that exist because of disciplinary silos [15–
17]. The major skills and competence domains required 
by OH practitioners have previously been documented 
[14, 18–20], and include management, communication 
and informatics, values and ethics, leadership, teamwork 
and collaboration, and roles and responsibilities.

Although vital, OH competencies required to build 
successful teams and programs are often overlooked. 
Most of the discussion on developing the OH workforce 
focuses on creating cross-disciplinary awareness and 
technical skills [12] rather than soft skills such as leader-
ship, communication and informatics, systems thinking 
and management among others [18, 20, 21]. To address 
this challenge, the Africa One Health University Network 
(AFROHUN), through its One Health Workforce (OHW) 
and One Health Workforce next-generation projects 
undertook competency-based training to enhance the 
knowledge and skill set of the pre- and in-service work-
force in its network of 10 member countries, 27 institu-
tions and 19 universities [1, 3].

AFROHUN uses a more integrative and dynamic 
education system to match global health needs and to 
produce a workforce that can effectively and efficiently 

Conclusions:  The majority of OH alumni to a very high extent acquired and applied OH competences such as team‑
work, effective communication, community entry and engagement, report writing and problem-solving skills. This 
study revealed the significant contribution of the AFROHUN Uganda OH activities towards supportive work environ‑
ments, and highlights areas of improvement such as supporting the trainees to acquire people-management skills, 
innovation, and an entrepreneurial mind set.
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predict, detect and respond to complex global health 
challenges [15]. To achieve this, AFROHUN devel-
oped 16 training modules that aim to address the train-
ing needs of different sectors and disciplines [22]. The 
modules emphasize teamwork, community engage-
ment, research and effective communication across 
disciplines, among other competencies [22]. The OH 
trainings incorporate both theoretical and experiential 
learning with the view of equipping the workforce with 
the basic technical and non-technical skills and com-
petencies that can complement their specific areas of 
expertise necessary for OH practitioners, regardless of 
discipline [15].

In order to build a more sustainable workforce, 
AFROHUN together with partner institutions of higher 
learning provides scholarships, graduate fellowships 
and residencies. AFROHUN, through the OH clubs, 
provides students with an opportunity to engage in 
outbreak investigation. In addition, through the OH 
Institute, it conducts OH field placements in which stu-
dents of the various disciplines live and work together 
in small multidisciplinary teams in the community [15]. 
Together with the different professionals in the field, 
supervisors and community members, the multi-disci-
plinary team of students once placed, embarks on com-
munity assessments to identify key health problems in 
the communities of placement [23]. This is followed 
by the implementation of activities aiming at solv-
ing these challenges as well as routine monitoring and 
evaluation.

While numerous OH programs/training and research 
activities have been carried out among academic, non-
academic, government, corporate, and non-profit entities 
[24], there has been little progress in understanding the 
extent of acquisition and application of the OH compe-
tencies. This tracer study was based on Kolb’s experiential 
Learning Cycle [25] and the systems theory framework 
(STF) of career development [26] to explore the extent 
to which the AFROHUN-Uganda alumni acquired and 
applied the OH competencies. Kolb’s cycle suggests that 
effective learning is achieved when a participant obtains a 
concrete experience of the subject matter followed by (2) 
observation of and reflection on that experience which 
leads to (3) the formation of abstract concepts (analy-
sis) and generalizations (conclusions) which are then (4) 
used to test hypothesis in future situations, resulting in 
new work experiences. The STF of career development 
suggests that career development is a dynamic process, 
depicted through its process influences, change over time 
and chance [27].

Methods
Study design, setting and population
A tracer study utilizing quantitative data collection meth-
ods was used to explore the extent of acquisition and 
application of OH competencies among AFROHUN-
Uganda alumni from the 2013–2018 cohorts of Mak-
erere University and Mbarara University of Science and 
Technology. Since its inception, AFROHUN-Uganda 
tracks its alumni to ascertain their employment sta-
tus, assess whether the training they received meets the 
market demands and inform the training programmes. 
To achieve the goals of alumni tracking and engage-
ment, the organisation has an individual (TS) who keeps 
track of the whereabouts of the alumni and progression 
in their  careers. Data analysed in the current paper is, 
therefore, based on an alumni tracking and engagement 
activity. Tracer studies are surveys of a homogenous 
group of students/trainees that are conducted some 
period after graduation or at the end of training to assess 
their course of study, the transition to work, employment 
status, career and application of learned competencies 
[28]. These studies have been conducted previously and 
can be used in settings where there’s limited evidence of 
employment outcomes of training graduates [29] as is the 
case with the AFROHUN-Uganda alumni.

Description of OH activities
AFROHUN developed a OH Institute (OHI) intended 
to train and transform the knowledge of young inter-
disciplinary teams of undergraduate and graduate stu-
dents, in detection, prevention and response to global 
health challenges, including  infectious disease threats. 
In the OHI, students are engaged through didactic 
instruction on the theoretical principles of OH [22]. 
The OH theoretical principles were explored through 
16 training modules designed to address the needs of 
different sectors and disciplines in managing OH chal-
lenges and were delivered by a multidisciplinary team 
of faculty [1, 22]. The multidisciplinary delivery model 
involved group discussions, role-plays, case studies 
and simulations [1]. This was followed by experiential 
learning through undergraduate field placements and 
graduate fellowships [1, 22]. The undergraduate field 
attachments involved attaching students to predeter-
mined demo sites which gave them an opportunity 
to apply the knowledge acquired through theoretical 
classes. At the demo site, the students embarked on 
problem identification, prioritization and implemen-
tation of multidisciplinary solutions in teams under 
the supervision of different professionals in the field 
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and community members [23]. On the other hand, 
multidisciplinary fellowship placements for graduate 
students used a mentorship-training model. Gradu-
ate students were placed at selected partner organiza-
tions and assigned two mentors (academic and field) to 
support and guide them to acquire OH competencies, 
such as problem-solving, multisectoral communica-
tion, community engagement, proposal writing, scien-
tific writing and publication. The small grants, which 
were offered to  both undergraduate and graduate stu-
dents supported research and innovations specific to 
addressing OH challenges. Conversely, the OH student 
club is a multidisciplinary team of students in Makerere 
University which has helped participants develop skills 
and competencies in OH leadership, collaboration and 
teamwork, community engagement, research, innova-
tion and scientific communication through innovative 
intellectual debate and engagement around identi-
fied OH challenges. There was no difference in the 
implementation of the 2013–2015 and 2016–2018 OH 
editions.

History of development of OH competencies
This study adopted the definition of OH core competen-
cies used by Frankson, Hueston [18]. Frankson, Hueston 
[18] describe OH competencies as the knowledge, skills, 
and attitudes required to be effective within a OH work-
force. Identification of OH competencies dates back to 
2008 and 2011, a period in which the Bellagio Working 
Group, Stone Mountain Meeting Training Workgroup 
and USAID/RESPOND initiative independently identi-
fied the knowledge, skills and behaviours required by OH 
practitioners [18]. The major OH competence domains 
identified by these working groups included manage-
ment, communication and informatics, values and eth-
ics, leadership, teamwork and collaboration, roles and 
responsibilities, and systems thinking [18]. Following 
international efforts to identify OH competencies, the 
RESPOND One Health Core Competency (OHCC) ini-
tiative which involved the One Health Central and East 
Africa (OHCEA) (now known as AFROHUN), the South 
East Asia One Health University Network (SEAOHUN) 
along with U.S. partner organizations developed a com-
petency framework to inform the design of OH curricula 
[30]. The major domains in this competency framework 
included management, communications and informatics, 
culture and beliefs, leadership, collaboration and partner-
ships, values and ethics, and systems thinking [30, 31]. In 
2019, AFROHUN used the OH competency framework 
to develop 8 core competencies and 8 technical modules 
which were delivered to alumni. The modules related 
to improving the competencies of OH practitioners 

included 1) one health systems thinking, 2) gender anal-
ysis in one health 3) one health risk  communication, 4) 
leadership, 5) collaboration and partnerships, 6) manage-
ment, 7) culture, beliefs, values and ethics, and policy and 
advocacy [31].

Defining OH competencies
According to the AFROHUN OH competency-based 
curriculum, systems thinking allows OH practitioners to 
solve “wicked complex problems” through a simplified 
process [31]. It provides an avenue to analyse the human-
animal-environmental interactions and the different dis-
ciplines engaged and how they work together as a system 
to solve complex health problems. One Health Risk Com-
munication is defined as the use of a mix of communi-
cation and engagement strategies and tactics, including 
but not limited to, media communications, social media, 
mass awareness campaigns, health promotion, stake-
holder engagement, social mobilization and community 
engagement. Leadership has been defined as a process of 
social influence, which maximizes the efforts of others, 
towards the achievement of a goal [32]. Collaboration 
entails the mutual engagement of different stakehold-
ers in a coordinated effort to solve a problem together 
[33] while a partnership is an arrangement where par-
ties agree to cooperate to advance their mutual interests. 
It involves sharing both losses and profits accrued from 
their engagement [34]. Management is about adminis-
tration and controlling the operations and resources of 
an entity or an organisation [34]. Culture refers to the 
systems of knowledge (including rituals and practices) 
shared by a relatively large group of people [35, 36] while 
ethics refers to the moral principles that govern a per-
son’s behaviour. Ethics also refers to standards of conduct 
or behaviour that distinguish between right/wrong, and 
good/bad [37]. Policy and advocacy in the context of the 
AFROHUN-Uganda OH training entailed building the 
capacity of the alumni to develop, analyse and implement 
OH related policies [31].

Sample size and sampling technique
The sample size was estimated using the Kish Leslie for-
mula for cross-sectional studies [38]. We assumed the 
proportion of AFROHUN-Uganda alumni who applied 
OH competencies at their workplaces at 50%, a 5% mar-
gin of error and the standard normal deviation at 95% 
(1.96), giving a sample size of 384. Since the total num-
ber of alumni is only 308, with the calculated sample size 
higher by over 5% of the total population, we applied the 
sample size formula by Daniels (1999) and obtained 170. 
Considering a non-response rate of 10%, a total sample 
size of 189 alumni was obtained.
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A simple random sampling technique was used in 
the selection of the respondents. First, a list of the 
alumni containing their respective email addresses and 
phone numbers was obtained from the AFROHUN-
Uganda country office and their former colleges. We 
then used the Ms. EXCEL function (RAND formula: 
=RAND ()) to generate a random sample from that 
list. In cases where reliable contact details could not be 
obtained from AFROHUN-Uganda, research assistants 
requested the respondents to share the contact details 
of members in their cohort.

Data collection techniques, tools and study variables
Although face-to-face interviews were considered 
the core approach to data collection in this study, vir-
tual interviews were also conducted when necessary. 
Research assistants emailed the  link to  the e-ques-
tionnaires to the prospective respondents that was. 
Besides, phone and online/internet-based interviews 
using Skype and Zoom were also conducted, depending 
on the availability and preference of the respondents. 
These approaches have been successfully applied in 
existing tracer studies [39, 40]. We adapted the struc-
tured questionnaire used by the National Council for 
Higher Education (NCHE) to conduct a tracer study 
of 2005 graduates from five universities and four col-
leges [40]. We tailored the questions to the different 
fields, regions and employing organizations/ institu-
tions in the study. The questionnaire obtained data on 
background characteristics such as the age, sex, nature 
of AFROHUN-Uganda OH activities attended, year of 
attendance of the activities, and highest level of aca-
demic qualification. In addition, data were collected on 
the extent to which respondents acquired OH compe-
tencies during participation in AFROHUN-Uganda OH 
activities, OH competencies required in their employ-
ing organizations/institutions and application of OH 
competencies in employing organizations. We used 
a Likert scale to explore the extent of acquisition and 
application of the OH competencies. Respondents were 
asked to what extent they had acquired and applied OH 
competencies. The responses to these questions were 1) 
very high extent, 2) high extent, 3) some extent, 4) lim-
ited extent and 5) not at all.

Data management and analysis
Data were collected and entered using Kobo Collect 
mobile application and synchronized onto the server 
daily. This allowed for real-time data capture and entry, 
minimized errors at entry and eased data cleaning. 
Finally, data were downloaded into Microsoft excel for 

cleaning. Data cleaning included checking for accu-
racy, completeness and consistency of data. Data were 
then exported to Stata version 14.0 software for sta-
tistical analysis. Descriptive analyses such as frequen-
cies, proportions, and means (where appropriate) were 
performed.

Quality control and assurance
Research assistants (RAs) with a minimum of a Bachelor’s 
degree in Environmental Health Sciences, Social Sciences 
and other relevant fields were recruited. The PIs recruited 
only RAs who were well conversant with English given 
that it’s was the main language used by our respondents. 
All RAs were trained on the study protocol, and ethical 
issues and oriented on the different interviewing tech-
niques to ensure quality data collection. We designed 
the data entry form with skips and restrictions to ensure 
quality data entry. The tool was pretested to assess the 
comprehension and clarity of questions. We also super-
vised the RAs to ensure that they followed the study pro-
tocol and observed ethics during data collection.

Results
Background characteristics of the 2013–2018 
AFROHUN‑Uganda alumni
This study recruited a total of 182 respondents, rep-
resenting a 96.3% response rate. Less than half, 41.2% 
(75/182) were females. The mean age of the respondents 
was 28.7 (SD = 4.6), the median age was 27 while the 
modular age was 26. The youngest alumnus was 23  while 
the eldest was 43 years old. Nearly three quarters, 74.7% 
(136/182) were aged below 30 years. The average age at 
award of the undergraduate degree was 24.6 (SD = 2.9). 
Almost three quarters, 73.6% (134/182) had attained a 
bachelor’s degree, 24.2% (44/182) and 2.2% (4/182) had 
attained master’s and postgraduate diploma respectively 
as their highest level of academic qualification (Table 1). 
About 29.7% (46/155) of the alumni were employed in the 
health sector, 28.3% (44/155) in research and academia, 
15.5% (24/155) in veterinary medicine or wildlife man-
agement, 11.6% (18/155) in agriculture, 11.0% (17/155) 
in trade/ business/ entrepreneurship, 9.7% (15/155) in 
water, sanitation and hygiene, and 3.9% (6/155) in infor-
mation communication and technology.

Extent to which respondents acquired OH competencies 
during participation in AFROHUN‑Uganda OH activities
Of the 182 participants, 98.9% (180/182) responded 
on the extent of acquisition of OH competencies. 
Almost half, 47.8% (86/180) to a high extent acquired 
field-specific theoretical knowledge and field-specific 
practical knowledge. About 88.3% (159/180), to a high 
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extent acquired a change in attitude and perception 
toward working in multidisciplinary teams. Collabo-
ration skills and communication skills were acquired 
to a high extent by less than half, 43.3% (78/180) and 
42.8% (77/180), respectively. More than a third, 42.2% 
(76/180) and 40.0% (72/180) acquired leadership skills 
and social skills to a high extent, respectively. About 
half, 51.1% (92/180) to a high extent acquired team-
building skills. Almost half, 43.9% (79/180) acquired 
planning, coordinating and organizing skills to a high 
extent (Table 2).

Application of one health competencies in navigating 
the job market
The majority of respondents, 78.6% (143/182) had cur-
rent jobs that required the application of OH knowl-
edge and skills. Almost all, 95.6% (174/182) of the 
respondents learnt employable skills, which enabled 
them in navigating the job market. The most cited 
employable skills were: teamwork 84.1% (153/182), 
communication skills, 80.8% (147/182) community 
engagement 76.9% (140/182). The majority, 89.6% 

(163/182) of respondents reported that they utilised 
OH competencies in the search for employment. Of 
these, 54.9% (100/182) applied community engagement 
while in search of employment, 35.2% (64/182) applied 
community entry, project planning and management, 
73.6% (134/182) applied communication skills, and 
49.5% (90/182) applied report writing (Table 3).

One health competencies required in the alumni’s 
workplaces
To a very high extent about 21.7% (34/157) required 
OH field-specific theoretical knowledge at their work-
places, 27.4% (43/157) required OH field-specific prac-
tical knowledge/skills, 42.7% (67/157) required a change 
in attitude and perceptions towards working with people 
from different disciplines, 49.0% (77/157) required col-
laboration and networking skills, and more than half, 
51.0% (80/157) required team-building skills (Table 4).

Discussion
This study explored the extent of acquisition and applica-
tion of the one health competencies among AFROHUN-
Uganda OH alumni. The study revealed that majority 

Table 1  Background characteristics of the 2013–2018 AFROHUN-Uganda alumni

a Multiple response

Variable Attribute Frequency 
N = 182 
(%)

Sex Male 107 (58.8)

Female 75 (41.2)

Age in years Below 30 136 (74.7)

30 and above 46 (25.3)

Year of attendance of any AFROHUN-Uganda capacity building program 2013–2015 37 (20.3)

2016–2018 145 (79.7)

Nature of AFROHUN-Uganda capacity building activities that the alumni participated ina OH field attachment 163 (89.6)

OH students’ club 8 (4.4)

Master of Veterinary Public Health 
and Management

3 (1.6)

Got a scholarship 2 (1.1)

Fellowship 22 (12.1)

Outbreak Investigations 20 (11)

OH residency 2 (1.1)

Innovations 11 (6)

Had any other academic qualification prior to the award of the most recent qualification Yes 22 (12.1)

No 160 (87.9)

Highest academic qualification Bachelors 134 (73.6)

Masters 44 (24.2)

Post Graduate Diploma 4 (2.2)

Was employed after participation in the AFROHUN-Uganda capacity building programme Yes 159 (87.4)

No 23 (12.6)
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of the alumni had jobs that required the application of 
OH knowledge, skills, and competencies. Alumni were 
assessed for skills in community entry and engagement, 
project planning and management, data analysis and 
report writing, communication, problem-solving, and 
teamwork during their most recent job interviews. More 
than three-quarters of the alumni acquired field-specific 
theoretical knowledge and practical skills. In addition, a 
significant proportion reported a change in attitude and 
perceptions towards working with individuals from other 
disciplines.

The current study revealed that almost all the alumni 
learnt employable skills from OH activities. The skills 
reported by the alumni included community entry and 
engagement, applied communication skills, project plan-
ning and management, and report writing. The alumni 
pointed out that they applied the different skills while 
in search of employment opportunities. Just like Kolb’s 
experiential learning cycle [41, 42], AFROHUN-Uganda 
OH activities such as the One Health Institute (OHI) and 

the graduate placement incorporate experiential learn-
ing that is intended to enable students to “learn by doing” 
and by reflecting on their experience, while under super-
vision. The OH experiential learning implemented by 
AFROHUN-Uganda can stimulate academic inquiry by 
promoting interdisciplinary learning, collaboration, civic 
engagement, career development, cultural and gender 
sensitivity, and leadership [41–45]. Experiential learning 
also improves the quality of personal involvement, i.e. the 
whole person in both his feeling and cognitive aspects 
being in the learning event [46–48]. The OH experi-
ential learning process implemented by AFROHUN-
Uganda is largely student-led and involves participatory 
and interactive learning, reflection, abstract conceptual-
ization, and active experimentation [49, 50]. This mode 
of training helps the students, herein referred to as the 
alumni, to translate the practical knowledge and skills 
acquired during their training. The knowledge, skills 
and competencies acquired from the OH field experi-
ential learning activities can be applied by the alumni 

Table 2  Extent of acquisition of OH competencies among the 2013–2018 AFROHUN-Uganda alumni

Extent of acquisition of OH competencies N = 180 (n)%

OH Competencies Very high High Some Limited Not at all

Field-specific theoretical knowledge 50 (27.8) 6 (47.8) 40 (22.2) 4 (2.2) 0 (0.0)

Field-specific practical knowledge/skills 59 (32.8) 86 (47.8) 30 (16.7) 5 (2.7) 0 (0.0)

Attitudinal change towards working with multi-disciplinary teams 82 (45.6) 77 (42.8) 17 (9.4) 4 (2.2) 0 (0.0)

Critical thinking skills 50 (27.8) 84 (46.7) 42 (23.3) 4 (2.2) 0 (0.0)

Creativity 46 (25.6) 95 (52.8) 34 (18.9) 4 (2.2) 1 (0.6)

Collaboration across disciplines 62 (34.4) 78 (43.3) 34 (18.9) 5 (2.8) 1 (0.6)

Communication across disciplines 69 (38.3) 77 (42.8) 30 (16.7) 4 (2.2) 0 (0.0)

Leadership skills 59 (32.8) 76 (42.2) 37 (20.6) 8 (4.4) 0 (0.0)

Social (influencing) skills 57 (31.7) 72 (40) 40 (22.2) 11 (6.1) 0 (0.0)

ICT skills 22 (12.2) 39 (21.7) 50 (27.8) 51 (28.3) 18 (10)

Analytical skills 30 (16.7) 78 (43.3) 52 (28.9) 18 (10) 2 (1.1)

Problem solving skills 47 (26.1) 102 (56.7) 23 (12.8) 8 (4.4) 0 (0.0)

Ability to take initiative/lead 50 (27.8) 78 (43.3) 39 (21.7) 13 (7.2) 0 (0.0)

Entrepreneurial skills 25 (13.9) 50 (27.8) 57 (31.7) 36 (20) 12 (6.7)

Team building skills 65 (36.1) 92 (51.1) 17 (9.4) 5 (2.8) 1 (0.6)

People management skills 52 (28.9) 71 (39.4) 46 (25.6) 11 (6.1) 0 (0.0)

Customer orientation skills 52 (28.9) 69 (38.3) 42 (23.3) 11 (6.1) 6 (3.3)

Assertiveness 36 (20.0) 69 (38.3) 51 (28.3) 18 (10) 6 (3.3)

Decisiveness 36 (20.0) 72 (40) 56 (31.1) 11 (6.1) 5 (2.8)

Persistence 49 (27.2) 79 (43.9) 36 (20.0) 13 (7.2) 3 (1.7)

Accuracy, attention to detail 47 (26.1) 71 (39.4) 51 (28.3) 10 (5.6) 1 (0.6)

Planning, coordinating and organizing 66 (36.7) 79 (43.9) 31 (17.2) 3 (1.7) 1 (0.6)

Loyalty and integrity 56 (31.1) 83 (46.1) 31 (17.2) 9 (5.0) 1 (0.6)

Getting personally involved in OH activities 93 (51.7) 63 (35) 22 (12.2) 2 (1.1) 0 (0.0)

Adaptability 64 (35.6) 78 (43.3) 32 (17.8) 4 (2.2) 2 (1.1)

Work ethics and integrity 63 (35.0) 77 (42.8) 26 (14.4) 14 (7.8) 0 (0.0)

Professional approaches to solving workplace challenges 56 (31.1) 74 (41.1) 37 (20.6) 11 (6.1) 2 (1.1)



Page 8 of 13Ssekamatte et al. Globalization and Health           (2022) 18:49 

at their workplaces, and in solving global health chal-
lenges. Other than our study, several have also reported 
how experiential learning stimulates academic inquiry 
and enables global health practitioners to acquire practi-
cal skills and experiences through practical tasks [51, 52]. 
Some of the other institutions which apply experiential 
learning to build the capacity of public or global health 
practitioners are documented by Rodríguez, Jessani [53].

The skills gained by the alumni in the current study 
have also been emphasized or reported among other OH 

or global health training programs. Knowledge, skills and 
competencies reported in our study also form the basis 
of the one health or global health training conducted by 
the Southeast Asia One Health University Network [30], 
Conservation and Ecosystem Health Alliance [54], One 
Health Network South Asia [55], the EcoHealth Alli-
ance [56] and the AFYA BORA consortium fellowship, 
a global health training program implemented in Bot-
swana, Cameroon, Kenya, Tanzania, and Uganda [57, 58]. 
Available evidence indicates that alumni who engaged 

Table 3  Application of OH competencies in navigating the job market by the 2013–2018 AFROHUN-Uganda alumni

a Multiple responses

OH competencies Category N = 182 (n) %

Current job requires application of OH knowledge and skills Yes 143 (78.6)

No 16 (8.8)

Have never got employed 23 (12.6)

Learnt any employable skills from the OH activities Yes 174 (95.6)

No 8 (4.4)

Employable skills learnt by the respondentsa Community engagement 140 (76.9)

Community entry 120 (67)

Project planning and management 87 (47.8)

Report writing 120 (65.9)

Data analysis 72 (39.6)

Communication skills 147 (80.8)

Problem-solving skills 117 (64.3)

Teamwork 153 (84.1)

Other skills 10 (5.5)

Utilised OH competencies in the search for employment Yes 163 (89.6)

No 19 (10.4)

Employable skills applied by the alumni while in search for employmenta Community engagement 100 (54.9)

Community entry 64 (35.2)

Project planning and management 64 (35.2)

Report writing 90 (49.5)

Data analysis 47 (25.8)

Communication skills 134 (73.6)

Problem-solving skills 89 (48.9)

Attended an interview for any job after participating in the AFROHUN-Uganda OH 
activities

Yes 146 (80.2)

No 36 (19.8)

Skills required during their most recent job interviewa Community engagement 72 (39.6)

Community entry 43 (23.6)

Project planning and management 48 (26.4)

Report writing 64 (35.2)

Data analysis 54 (29.7)

Communication skills 101 (55.5)

Problem-solving skills 84 (46.2)

Teamwork 104 (57.1)

Qualified for the job Yes 129 (70.9)

No 17 (9.3)

Did not attend any interview 36 (19.8)
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in these training programmes acquired skills in leader-
ship, communication, team building, strategic planning, 
project management, ethics, and monitoring and evalua-
tion [59]. Just like the alumni in the AFROHUN-Uganda 
training programme applied OH knowledge, skills and 
competencies, those in the AFYA BORA consortium fel-
lowship reported that they would apply the knowledge, 
skills and competencies gained through their experiential 
placement at their workplaces [59]. Both the AFROHUN-
Uganda training and AFYA BORA consortium fellow-
ship demonstrated that experiential learning is critical 
for imparting knowledge, skills and competences, despite 
having different target groups. The AFYA BORA con-
sortium fellowship targets applicants with a postgradu-
ate qualification in medicine or nursing, or public health 
professionals with a Doctoral degree in public health or 
a related field [57]. On the contrary, AFROHUN-Uganda 
targets heterogeneous applicants with at least a bachelor 
or masters’ degree [1].

Our study revealed communication, teamwork, col-
laboration, community engagement, and problem-solv-
ing as some of the skills required from the alumni during 
job interviews. These skills are part and parcel of the OH 
training offered by AFROHUN to students participating 
in OH activities, including the OHI, outbreak investiga-
tion and graduate placement [1]. The communication 
skills learnt by the alumni included listening, nonverbal 
communication, clarity and concision, and friendliness 
among others. Such skills are essential in today’s work-
places since they improve customer care and the image of 
the employer/organisation [60, 61]. The AFROHUN com-
munication module also focuses on risk communication, 
application of behaviour change, communication theo-
ries, critical thinking, communication strategies, social 
styles and social awareness. Risk communication is often 
at the centre of tackling global health challenges such as 
transboundary infectious disease outbreaks such as EVD 
and COVID-19 [62–65]. Effective communication skills 

Table 4  Extent of Application of OH competencies at workplaces by the 2013–2018 AFROHUN-Uganda alumni

Extent of application of OH competencies N = 157 (n)%

OH competencies Very high High Some Limited Not at all

OH field-specific theoretical knowledge 34 (21.7) 67 (42.7) 38 (24.2) 16 (10.2) 2 (1.3)

OH field-specific practical skills 43 (27.4) 63 (40.1) 38 (24.2) 11 (7) 2 (1.3)

Attitudinal change towards working with multi-disciplinary teams 61 (38.9) 67 (42.7) 22 (14) 7 (4.5) 0 (0.0)

Critical thinking skills 67 (42.7) 56 (35.7) 30 (19.1) 4 (2.5) 0 (0.0)

Creativity skills 63 (40.1) 62 (39.5) 28 (17.8) 3 (1.9) 1 (0.6)

Collaboration and networking skills 77 (49) 58 (36.9) 17 (10.8) 5 (3.2) 0 (0.0)

Communication skills 95 (60.5) 50 (31.5) 10 (6.4) 2 (1.3) 0 (0.0)

Leadership skills 69 (43.9) 63 (40.1) 20 (12.7) 5 (3.2) 0 (0.0)

Social (influencing) skills 63 (40.1) 60 (38.2) 29 (18.5) 5 (3.2) 0 (0.0)

ICT skills 67 (42.7) 56 (35.7) 22 (14) 8 (5.1) 4 (2.5)

Analytical skills 62 (39.5) 65 (41.4) 24 (15.3) 6 (3.8) 0 (0.0)

Problem-solving skills 77 (49) 61 (38.9) 18 (11.5) 1 (0.6) 0 (0.0)

You are able to take initiative 58 (36.9) 67 (42.7) 27 (17.2) 5 (3.2) 0 (0.0)

Entrepreneurial skills 32 (20.4) 39 (24.8) 52 (33.1) 25 (15.9) 9 (5.7)

Team building skills 80 (51) 54 (34.4) 20 (12.7) 3 (1.9) 0 (0.0)

People management skills 78 (49.7) 55 (35) 24 (15.3) 62 (39.5) 0 (0.0)

Customer orientation skills 53 (33.8) 26 (16.6) 12 (7.6) 4 (2.5) 0 (0.0)

Assertiveness 55 (35) 57 (36.3) 40 (25.5) 3 (1.9) 2 (1.3)

Decisiveness 65 (41.4) 60 (38.2) 25 (15.9) 5 (3.2) 2 (1.3)

Persistence 71 (45.2) 58 (36.9) 23 (14.6) 4 (2.5) 1 (0.6)

Accuracy and attention to detail skills 79 (50.3) 62 (39.5) 11 (7) 5 (3.2) 0 (0.0)

Planning, coordinating and organizing skills 84 (53.5) 54 (34.4) 15 (9.6) 4 (2.5) 0 (0.0)

Loyalty and integrity skills 90 (57.3) 51 (32.5) 14 (8.9) 2 (1.3) 0 (0.0)

You are required to get personally involved into activities 81 (51.6) 64 (40.8) 9 (5.7) 3 (1.9) 0 (0.0)

Adaptability skills 66 (42) 63 (40.1) 22 (14) 5 (3.2) 1 (0.6)

Work ethics and integrity 95 (60.5) 50 (31.8) 11 (7) 1 (0.6) 0 (0.0)

You provide professional solutions to your workplace challenges 69 (43.9) 64 (40.8) 21 (13.4) 3 (1.9) 0 (0.0)
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allow global health practitioners to explore different 
communication strategies or approaches, and the risks of 
transboundary communication and foster collaborations 
in the event of a global health challenge [66, 67]. The 
role of effective communication as a key competence in 
global health is also emphasized in a systematic review by 
Sawleshwarkar and Negin [68], and other global health 
training programs [30, 69, 70].

The current study also revealed teamwork as a skill 
required by employers during job interviews. Team-
work is known to improve the employee’s performance. 
Employees in organisations where teamwork is embraced 
are more likely to relate better since they have an oppor-
tunity to bond with one another. Similarly, tackling global 
health challenges is reliant on team effort. There is evi-
dence that global health solutions such as the develop-
ment and supply of vaccines depend on a team effort of 
scientists, governments, science administrators, tech-
nicians, and those involved in the supply chain [71]. 
Besides, teamwork fosters an effective response to global 
health crises [72]. Several global health training programs 
incorporate teamwork as a key competence to solving 
transboundary challenges [30, 58, 73]. Given the critical 
role played by teamwork, it was exercised even amidst 
the COVID-19 restrictions in transboundary movement 
by the use of innovative solutions such as virtual teams 
[74, 75]. Without teamwork, therefore, the attainment of 
global health goals and targets remains futile.

It is worth noting that community engagement and 
entry was a critical skill learnt and applied by the alumni. 
Community engagement and entry is a critical skill in 
many workplaces as it involves building a strong part-
nership between community-based organisations or 
institutions and individuals with the collective vision 
of benefiting the community/target population. This 
explains why most organisations required alumni with 
community engagement skills during the interviews 
and the reason why nearly three-quarters of the alumni 
qualified for the respective jobs. In the context of a global 
health crisis, engaging the community builds trust, and 
increases ownership and sustainability of interven-
tions. Mugisha, Travis [54] report community entry and 
engagement as critical OH competencies. A rapid syn-
thesis by Gilmore, Ndejjo [76] revealed that skills in com-
munity engagement can contribute to the development 
of contextually appropriate interventions, and facilitate 
community entry, trust, behaviour change communica-
tion, surveillance and contact tracing, and logistical sup-
port during a global health crisis.

More than three-quarters of the alumni enrolled on 
the study agreed that to a high extent they acquired field-
specific theoretical knowledge and practical knowledge/
skills from the OH training programmes. The mode of 

training employed by AFROHUN involves in-class and 
virtual sessions which are vital in imparting theoreti-
cal knowledge to the alumni. The training also involves 
field experiential learning which involves students being 
placed in organisations or institutions that have a vast 
interest in using the OH approach in tackling global 
health challenges. Experiential learning involves students 
working with the local communities in identifying com-
munity challenges and innovatively developing solutions 
to the identified health challenges [49]. Through expe-
riential learning, students are also given an opportunity 
to develop innovations and apply for small grants. These 
avenues help to impart theoretical and practical knowl-
edge and skills. Experiential learning has been shown to 
improve practical knowledge and skills [77–79], while in-
class and virtual sessions are known to improve theoreti-
cal knowledge among students [80–82]. Our findings are 
not different from those of Mugisha, Travis [54], which 
indicated experiential learning as central to the success 
of their one health training program in Kasese district, 
western Uganda.

A significant proportion of the alumni in the cur-
rent study agreed that participation in the AFROHUN-
Uganda OH activities was instrumental in facilitating 
their change in attitude and perceptions toward work-
ing in multidisciplinary teams. The goal of the OH train-
ing programs is to foster multi-sectoral collaboration 
and transdisciplinary. To achieve this goal, AFROHUN-
Uganda equips students with knowledge on management, 
leadership, culture and ethics, communication, systems 
thinking, and collaboration that are vital in influencing 
students’ attitudes and perceptions towards working with 
individuals from other disciplines. This finding illustrates 
the positive stride made by AFROHUN-Uganda in influ-
encing positive behaviours towards collaboration among 
the different cadre and sectors. A change in attitude and 
perceptions is widely documented as one of the facilita-
tors of the application of the OH approach [83, 84]. There 
is evidence that OH interventions aim to improve the 
attitude of a new generation of scientists and problem 
solvers in order to work together as they tackle global 
health challenges [85].

More than three-quarters of the alumni in the current 
study agreed that, to a high extent, they had acquired 
leadership skills. Nearly three-quarters of the alumni 
mentioned that their jobs required leadership skills. 
Attainment of optimal health at the environment-
human-animal nexus requires effective leadership. In 
order to achieve the objectives of the OH approach, it is 
important that those trained and their colleagues have 
adequate leadership and management skills such as 
active listening, empathy, and strategic thinking. Effec-
tive leadership skills enable managers to inspire a vision 



Page 11 of 13Ssekamatte et al. Globalization and Health           (2022) 18:49 	

and motivate fellow employees towards achieving OH 
goals. It is also critical in enabling managers in empow-
ering team members to work at their full potential and 
to take responsibility for decision making. Besides, effec-
tive leadership is critical for building consensus among 
disparate sectors and fostering champions for cohesion 
and change [86]. Other roles of leadership in advancing 
OH are documented by Amuasi, Lucas [86] and Zinsstag, 
Schelling [87]. Due to the critical role played by leader-
ship capacity in addressing global health challenges, it 
has been incorporated in several trainings or fellowships 
aimed at improving prevention and response to global 
health problems [30, 54, 58].

Study limitations
This being a quantitative study, we could not document 
in sufficient detail how the OH competencies acquired 
were applied to solve global health challenges. Thus, we 
recommend a qualitative study to further this research 
question. We also used a self-administered e-question-
naire which is subject to social desirability bias [88, 89]. 
Despite these limitations, our study provides valuable 
insights into the extent of acquisition and application of 
health approaches in solving global health challenges.

Conclusion
Our study revealed that the majority of the OH alumni 
had acquired jobs that required the application of OH 
knowledge and skills such as teamwork, effective com-
munication, community entry and engagement, report 
writing and problem-solving skills. The competencies 
acquired by the OH alumni were to a high extent applied 
at their workplaces. Notably, the OH activities to a high 
extent changed the attitude of the alumni towards work-
ing in multi-disciplinary teams. This study revealed the 
significant contribution of the AFROHUN Uganda OH 
activities towards supportive work environments and 
highlights areas of improvement such as supporting the 
trainees to acquire people-management skills, innova-
tion, and an entrepreneurial mindset.

Abbreviations
AFROHUN: Africa One Health University Network; EVD: Ebola Virus Disease; 
MUST: Mbarara University of Science and Technology; OH: One Health; 
OHCEA: One Health Central and Eastern Africa; OHI: One Health Institute; STF: 
Systems Theory Framework; USAID: United States Agency for International 
Development.

Acknowledgements
We are indebted to AFROHUN Uganda, the funders of this study. We would 
like to thank the study participants (alumni) for sparing time to respond to 
the data collection tool. Special thanks also go to research assistants (Patience 
Oputan, Nakiggala Joanna and Jonah Ainembabazi) for their invaluable effort 
in the execution of data collection.

Authors’ contributions
TS, RKM, JBI, AM, EB, JDK and WB conceptualized the study, and participated 
in data collection, analysis and drafting of the manuscript. AN, PK, STW, WB, 
MN, AT, DN, JO, FT and SMS participated in the analysis and drafting of the 
manuscript. All authors read and approved this manuscript before submission 
to this journal.

Authors’ information
TS is a Public Health Specialist and a Monitoring and Evaluation Expert with 
over 10 years of experience. TS is an alumna of the One Health Institute and 
has since 2012 been involved in the implementation of One Health activities 
both at global and international levels. In 2016, he worked as the Makerere 
University School of Public One Health faculty lead during the implementa‑
tion of the One Health field attachment, where more than 100 students were 
attached at demonstration sites in Western Uganda. In 2017, he was involved 
in the monitoring and evaluation of One Health field activities in Eastern 
Uganda before taking on the role of the Principal Investigator for the One 
Health Tracer study (2020). Under the auspices of AFROHUN, TS is spearhead‑
ing the development of a strategy to define a One Health worker/practitioner 
in Uganda. He is also in charge of workforce tracking and assessment.
JBI is an active One Health ambassador based at Makerere University School of 
Public Health. He has been a faculty and activity lead, and trainer for the One 
Health Institute. He has over the years participated in the selection and supervi‑
sion of One Health Fellows and students under OHCEA and later AFROHUN. 
He participated in the review of the Master of Public Health, Master of Public 
Health Disaster Management, Bachelor of Environmental Health Science 
programmes to include One Health competencies, and in the development of 
the Uganda One Health Institute-Blended Online Program. He supported the 
initiation of the One Health Institute and One Health student club at Mbarara 
University of Science and Technology (MUST). JB participated in several 
AFROHUN Deans’ workshops, and AFROHUN Uganda Performance Review and 
Brief on activities, and the One Health Workforce - Next Generation (OHW-NG) 
project which promotes global health security by empowering One Health 
University Networks in Africa and Southeast Asia to build the human resources 
and bolster the workforce for more effective disease surveillance and control. 
He was a Co-Principal Investigator on a Uganda One Health alumni tracer study 
from which a number of manuscripts have been accepted for publication.
RKM holds a PhD in global health from Trinity College Dublin. He has been 
involved in various One health activities at AFROHUN. In 2015, he was involved 
in the development of the sixteen One Health modules, which are critical in 
building the soft skills of One health practitioners in the African region and 
beyond. In 2016, he was a Co-director of the One Health Institute at Makerere 
University, and through this program participants from several disciplines got 
the opportunity to benefit from OH theoretical courses and field experiential 
learning. Besides, RKM was involved in reviewing and integrating One Health 
competencies into curricula for various academic programs at Makerere 
University. RMK was also a Co-Principal Investigator on the AFROHUN- Uganda 
One Health alumni tracer study.
AM holds a Bachelor’s degree in Biomedical laboratory technology, from the 
Makerere University College of Veterinary Medicine, Animal Resources and 
Biosecurity. She is currently the AFROHUN-Uganda Country Manager, and an 
Assistant Lecturer in the Department of Biosecurity, Ecosystems and Veterinary 
Public Health, Makerere University.

Funding
This study was funded by the United States Agency for International Develop‑
ment (USAID) through the Africa One Health University Network. The study 
protocol was independently peer-reviewed by the funding body, however, any 
opinions, conclusions, or recommendations expressed in this article are those 
of the authors alone, and do not necessarily reflect the views of the funder.

Availability of data and materials
The datasets analysed during the current study are available from the cor‑
responding author upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was reviewed and approved by Makerere university school of Public 
Health Higher Degrees and Research Ethics Committee (HDREC) (protocol 



Page 12 of 13Ssekamatte et al. Globalization and Health           (2022) 18:49 

number 832). The study was also registered with the Uganda National Council 
of Science and Technology. Verbal consent was also obtained from all of the 
study participants. Participation in the study was entirely voluntary and verbal 
consent was obtained. Privacy and confidentiality were ensured during the 
study. Participant names, titles and positions and organisations have been 
de-identified to ensure confidentiality.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Disease Control and Environmental Health, School of Public 
Health, Kampala, College of Health Sciences, Makerere University, P.O 
Box 7072, Kampala, Uganda. 2 Africa One Health University Network, Plot 20B 
Kawalya Kagwa Cl, Kololo, Kampala, Uganda. 3 Makerere University College 
of Veterinary Medicine, Animal Resources and Biosecurity, Kampala, Uganda. 
4 Columbia University, Columbia University Mailman School of Public Health, 
New York, NY, USA. 

Received: 22 November 2021   Accepted: 2 May 2022

References
	1.	 Buregyeya E, et al. Lessons from a community based interdisciplinary 

learning exposure: benefits for both students and communities in 
Uganda. BMC Med Educ. 2021;21(1):1–3.

	2.	 Gruetzmacher K, et al. The Berlin principles on one health–bridging 
global health and conservation. Sci Total Environ. 2021;764:142919.

	3.	 Buregyeya E, et al. Operationalizing the one health approach in 
Uganda: challenges and opportunities. J Epidemiol Global Health. 
2020;10(4):250–7.

	4.	 MOH, et al., Uganda One Health Strategic Plan 2018–2022. 2018.
	5.	 Abebe GM. Emerging and re-emerging viral diseases: the case of corona‑

virus dis-ease-19 (COVID-19). Int J Virol AIDS. 2020;7:067.
	6.	 Nyakarahuka L, et al. Ten outbreaks of rift valley fever in Uganda 2016-

2018: epidemiological and laboratory findings. Int J Infect Dis. 2019;79:4.
	7.	 Conrad PA, Meek LA, Dumit J. Operationalizing a one health approach 

to global health challenges. Comp Immunol Microbiol Infect Dis. 
2013;36(3):211–6.

	8.	 CDC. One Health. 2021 [cited 2021 22-September]; Available from: 
https://​www.​cdc.​gov/​onehe​alth/​index.​html.

	9.	 CDC. One health basics. 2018 [cited 2021 7th May ]; Available from: 
https://​www.​cdc.​gov/​onehe​alth/​basics/​index.​html#:​~:​text=​One%​20Hea​
lth%​20is%​20a%​20col​labor​ative​,plants%​2C%​20and%​20the​ir%​20sha​red%​
20env​ironm​ent.

	10.	 Mazet JA, et al. A “one health” approach to address emerging zoonoses: 
the HALI project in Tanzania. PLoS Med. 2009;6(12):e1000190.

	11.	 WCS. The 2019 Berlin principles on one health. 2019 [cited 2022 10th 
May]; Available from: https://​onewo​rldon​eheal​th.​wcs.​org/​About-​Us/​Missi​
on/​The-​2019-​Berlin-​Princ​iples-​on-​One-​Health.​aspx#:​~:​text=​10)%​20Inv​
est%​20in%​20edu​cating%​20and​,ecosy​stem%​20int​egrity%​20and%​20a%​
20hea​lthy.

	12.	 Stephen C, Stemshorn B. Leadership, governance and partnerships are 
essential one health competencies. One Health. 2016;2:161–3.

	13.	 OHWA. One health framework. 2021 [cited 2022 10 February]; Available 
from: https://​onehe​althw​orkfo​rceac​ademi​es.​org/​about-​one-​healt​h/#:​
~:​text=​The%​20One%​20Hea​lth%​20Fra​mework%​20for​,within%​20the%​
20One%​20Hea​lth%​20par​adigm.

	14.	 Amuguni H, et al. Building a framework for the design and implementa‑
tion of one health curricula in east and Central Africa: OHCEAs one health 
training modules development process. One Health. 2019;7. 002–2

	15.	 Amuguni H, et al. Building a framework for the design and implementa‑
tion of one health curricula in east and Central Africa: OHCEAs one health 
training modules development process. One Health. 2018;7:002.

	16.	 Steele SG, Booy R, Mor SM. Establishing research priorities to improve the 
one health efficacy of Australian general practitioners and veterinar‑
ians with regard to zoonoses: a modified Delphi survey. One Health. 
2018;6:7–15.

	17.	 Iatridou D, Bravo A, Saunders J. One health interdisciplinary collaboration 
in veterinary education establishments in Europe: mapping implementa‑
tion and reflecting on promotion. J Vet Med Educ. 2021;48(4):427–40.

	18.	 Frankson R, et al. One health core competency domains. Front Public 
Health. 2016;4:192.

	19.	 Togami E, et al. Core competencies in one health education: what are we 
missing? NAM Perspect. 2018:8.

	20.	 Larsen RJ. Shared curricula and competencies in one health and health 
professions education. Med Sci Educ. 2021;31(1):249–52.

	21.	 Amuguni HJ, Mazan M, Kibuuka R. Producing interdisciplinary com‑
petent professionals: integrating one health core competencies into 
the veterinary curriculum at the University of Rwanda. J Vet Med Educ. 
2017;44(4):649–59.

	22.	 AFROHUN and USAID. Introducing and welcoming you to Africa One 
Health University Network (AFROHUN). 2020 [cited 2021 21/09]; Available 
from: https://​afroh​un.​org/.

	23.	 Rwego IB, et al. One health capacity building in sub-Saharan Africa. Infect 
Ecol Epidemiol. 2016;6:34032.

	24.	 Stroud C, et al. One health training, research, and outreach in North 
America. Infect Ecol Epidemiol. 2016;6:33680.

	25.	 Abdulwahed M, Nagy ZK. Applying Kolb’s experiential learning cycle for 
laboratory education. J Eng Educ. 2009;98(3):283–94.

	26.	 Patton W, McMahon M. Career development and systems theory: a new 
relationship. Thomson Brooks/Cole Publishing Co; 1999.

	27.	 Patton W, McMahon M. The systems theory framework of career develop‑
ment and counseling: connecting theory and practice. Int J Adv Couns. 
2006;28(2):153–66.

	28.	 Schomburg H. Carrying out tracer studies: guide to anticipating and 
matching skills and jobs: volume 6. Luxembourg: Publications Office of 
the European Union; 2016.

	29.	 Bolaane, B., et al., Tracer study on the employment outcomes of the 
vocational training graduates. Consultancy conducted for the Botswana 
Training Authority (BOTA), 2010.

	30.	 SEAOHUN. Southeast Asia One Health University Network 14 One Health 
Modules: learning better responses to complex public health challenges. 
2014 [cited 2022 15-April]; Available from: https://​www.​seaoh​un.​org/​
one-​health-​modul​es.

	31.	 OHCEA. One Health principles and concepts: a facilitator’s guide. 2019 
[cited 2022 16-April]; Available from: https://​afroh​un.​org/​wp-​conte​nt/​
uploa​ds/​2021/​01/​ONE-​HEALTH-​PRINC​IPLES-​AND-​CONCE​PTS.​pdf.

	32.	 Kruse K. What is leadership? Forbes magazine 2013 [cited 2022 5 May]; 
Available from: http://​www.​forbes.​com/​sites/​kevin​kruse/​2013/​04/​09/​
what-​is-​leade​rship/2/.

	33.	 Lai ER. Collaboration: A literature review. Pearson Publisher; 2016. 
Retrieved November 2011 [cited 2022 May 5]. Available from: http://​
images.​pears​onass​essme​nts.​com/​images/​tmrs/​Colla​borat​ion-​Review.​pdf.

	34.	 Helms MM. Encyclopedia of management. 2021 [cited 2022 May 05]; 
Available from: https://​libra​ryfyu​ybp7o​yidyy​a3ah5​xvwgy​x6wea​uoini​
7zyz5​55lit​mmumad.​onion.​ly/​archi​ves/​books/​philo​sophy/​Manag​ement%​
20Enc​yclop​edia%​205e.​pdf.

	35.	 Spencer-Oatey H, Franklin P. What is culture. A compilation of quotations. 
GlobalPAD Core Concepts. 2012;1:22.

	36.	 Godfrey E. Defining culture: the way we do things round here. in 2001 
Annual Conference. 2001.

	37.	 David B. and J. Resnik. What is ethics in research & why is it important. 
National Institute of Environmental Health Science Retrieved from http://​
www.​niehs.​nih.​gov/​resea​rch/​resou​rces/​bioet​hics/​whatis, 2011.

	38.	 Kish L. Sampling organizations and groups of unequal sizes. Am Sociol 
Rev. 1965:564–72.

	39.	 Macatangay L. Tracer study of BSCS graduates of lyceum of the Philip‑
pines University from 2004-2009. Acad Res Int. 2013;4(5):361.

	40.	 NCHE. Tracer study of 2005 graduates from five universities and four col‑
leges. The National Council For Higher Education 2013.

	41.	 Kolb DA. Experience as the source of learning and development. Upper 
Sadle River: Prentice Hall; 1984.

https://www.cdc.gov/onehealth/index.html
https://www.cdc.gov/onehealth/basics/index.html%23:~:text=One%20Health%20is%20a%20collaborative,plants%2C%20and%20their%20shared%20environment
https://www.cdc.gov/onehealth/basics/index.html%23:~:text=One%20Health%20is%20a%20collaborative,plants%2C%20and%20their%20shared%20environment
https://www.cdc.gov/onehealth/basics/index.html%23:~:text=One%20Health%20is%20a%20collaborative,plants%2C%20and%20their%20shared%20environment
https://oneworldonehealth.wcs.org/About-Us/Mission/The-2019-Berlin-Principles-on-One-Health.aspx%23:~:text=10)%20Invest%20in%20educating%20and,ecosystem%20integrity%20and%20a%20healthy
https://oneworldonehealth.wcs.org/About-Us/Mission/The-2019-Berlin-Principles-on-One-Health.aspx%23:~:text=10)%20Invest%20in%20educating%20and,ecosystem%20integrity%20and%20a%20healthy
https://oneworldonehealth.wcs.org/About-Us/Mission/The-2019-Berlin-Principles-on-One-Health.aspx%23:~:text=10)%20Invest%20in%20educating%20and,ecosystem%20integrity%20and%20a%20healthy
https://oneworldonehealth.wcs.org/About-Us/Mission/The-2019-Berlin-Principles-on-One-Health.aspx%23:~:text=10)%20Invest%20in%20educating%20and,ecosystem%20integrity%20and%20a%20healthy
https://onehealthworkforceacademies.org/about-one-health/%23:~:text=The%20One%20Health%20Framework%20for,within%20the%20One%20Health%20paradigm
https://onehealthworkforceacademies.org/about-one-health/%23:~:text=The%20One%20Health%20Framework%20for,within%20the%20One%20Health%20paradigm
https://onehealthworkforceacademies.org/about-one-health/%23:~:text=The%20One%20Health%20Framework%20for,within%20the%20One%20Health%20paradigm
https://afrohun.org/
https://www.seaohun.org/one-health-modules
https://www.seaohun.org/one-health-modules
https://afrohun.org/wp-content/uploads/2021/01/ONE-HEALTH-PRINCIPLES-AND-CONCEPTS.pdf
https://afrohun.org/wp-content/uploads/2021/01/ONE-HEALTH-PRINCIPLES-AND-CONCEPTS.pdf
http://www.forbes.com/sites/kevinkruse/2013/04/09/what-is-leadership/2/
http://www.forbes.com/sites/kevinkruse/2013/04/09/what-is-leadership/2/
http://images.pearsonassessments.com/images/tmrs/Collaboration-Review.pdf
http://images.pearsonassessments.com/images/tmrs/Collaboration-Review.pdf
https://libraryfyuybp7oyidyya3ah5xvwgyx6weauoini7zyz555litmmumad.onion.ly/archives/books/philosophy/Management%20Encyclopedia%205e.pdf
https://libraryfyuybp7oyidyya3ah5xvwgyx6weauoini7zyz555litmmumad.onion.ly/archives/books/philosophy/Management%20Encyclopedia%205e.pdf
https://libraryfyuybp7oyidyya3ah5xvwgyx6weauoini7zyz555litmmumad.onion.ly/archives/books/philosophy/Management%20Encyclopedia%205e.pdf
http://www.niehs.nih.gov/research/resources/bioethics/whatis
http://www.niehs.nih.gov/research/resources/bioethics/whatis


Page 13 of 13Ssekamatte et al. Globalization and Health           (2022) 18:49 	

	42.	 Kolb, D.A. Experiential learning: Experience as the source of learning and 
development. 2014  [cited 2022 May 05]; Available from: https://​www.​
pears​on.​com/​us/​higher-​educa​tion/​progr​am/​Kolb-​Exper​ienti​al-​Learn​ing-​
Exper​ience-​as-​the-​Source-​of-​Learn​ing-​and-​Devel​opment-​2nd-​Editi​on/​
PGM18​3903.​html.

	43.	 Smith, A. Experiential learning. Encyclopedia of Human Resource Man‑
agement 2016  [cited 2022 May 5]; Available from: https://​www.​elgar​
online.​com/​view/​nlm-​book/​97817​83475​452/​97817​83475​452.​xml.

	44.	 Anwar G, Abdullah NN. Inspiring future entrepreneurs: the effect of expe‑
riential learning on the entrepreneurial intention at higher education. Int 
J Engl Lit Soc Sci. 2021;6(2):183-94.

	45.	 Yang H, Cheung C, Li W. Intercultural communication competency prac‑
tices in the hotel industry. J China Tour Res. 2020:1–23.

	46.	 Burke D. Experiential learning theory, in How doctors think and learn. 
Switzerland: Springer; 2020. p. 29–37.

	47.	 Latifah S. Learning styles according to David Kolb. Educia J. 2021;1(1):1–4.
	48.	 Stock KL, Kolb DA, Chairman E. The experiencing scale: an experiential 

learning gauge of engagement in learning; 2020.
	49.	 AFROHUN. A Student’s unique experience on the AFROHUN One Health 

Field Experiential Learning model. 2021 [cited 2022 15-April]; Available 
from: https://​afroh​un.​org/a-​stude​nts-​unique-​exper​ience-​on-​the-​afroh​
un-​one-​health-​field-​exper​ienti​al-​learn​ing-​model/#:​~:​text=​The%​20One%​
20Hea​lth%​20Fie​ld%​20Exp​erien​tial%​20Lea​rning%​20(OHFEL)%​20is%​20a%​
20sho​rt,on%​20man​aging%​20com​munity%​20hea​lth%​20cha​lleng​es.

	50.	 AFROHUN. One Heath digest. A quarterly publication of the Africa One 
Health University Network. 2021; Available from: https://​afroh​un.​org/​
wp-​conte​nt/​uploa​ds/​2021/​07/​AFROH​UN-​One-​Health-​Digest-​Jan-​March-​
2021.​pdf.

	51.	 Shakarishvili G. Virtual reality technology for experiential learning in 
global health training curricula: a prototype for testing. Lancet Glob 
Health. 2019;7:S27.

	52.	 Logar T, et al. Teaching corner:“first do no harm”: teaching global health 
ethics to medical trainees through experiential learning. J Bioeth Inq. 
2015;12(1):69–78.

	53.	 Rodríguez DC, et al. Experiential learning and mentorship in Global 
Health leadership programs: capturing lessons from across the globe. 
Ann Glob Health. 2021;87(1):61, 1–18.

	54.	 Mugisha L, Travis D, Pelican K. Practical experiences of an NGO imple‑
menting One Health initiatives in the Albertine, Ecosystem, Hoima, 
Uganda. Pan Afr Med J. 2017;27(Supp 4):21.

	55.	 One Health Network South Asia. Integrating Education and Action for 
One Health in South Asia. 2012 [cited 2022 15-April]; Available from: 
http://​www.​onehe​althn​etwork.​asia/​node/​596.

	56.	 EcoHealth Alliance. OHASA (One Health Alliance of South Asia). 2022 
[cited 2022 15-April]; Available from: https://​www.​ecohe​altha​llian​ce.​org/​
progr​am/​ohasa#:​~:​text=​What%​20is%​20the%​20One%​20Hea​lth,the%​
20’One%​20Hea​lth’%​20per​spect​ive.

	57.	 University of Washington. AFYA BORA consortium fellowship in global 
health leadership. 2019 [cited 2022 15-April].

	58.	 Gachuno O, et al. AFYA BORA consortium fellowship: a journey of success 
in Global Health leadership training. Afr Health Sci. 2021;21:i–ii.

	59.	 Daniels J, et al. Training tomorrow’s global health leaders: applying a 
transtheoretical model to identify behavior change stages within an 
intervention for health leadership development. Glob Health Promot. 
2014;21(4):24–34.

	60.	 Alyammahi A. et al. The impacts of communication ethics on work‑
place decision making and productivity. in International conference on 
advanced intelligent systems and informatics. Cham: Springer; 2020.

	61.	 Robles MM. “Ups and downs” and “ins and outs” of organizational com‑
munication. Bus Commun Res Pract. 2020;3(1):1–3.

	62.	 Ratzan SC, Sommarivac S, Rauh L. Enhancing global health communica‑
tion during a crisis: lessons from the COVID-19 pandemic; 2020.

	63.	 Gostin LO, Lucey D, Phelan A. The Ebola epidemic: a global health emer‑
gency. JAMA. 2014;312(11):1095–6.

	64.	 Toppenberg-Pejcic D, et al. Emergency risk communication: lessons 
learned from a rapid review of recent gray literature on Ebola, Zika, and 
yellow fever. Health Commun. 2019;34(4):437–55.

	65.	 Abrams EM, Greenhawt M. Risk communication during COVID-19. The 
journal of allergy and clinical immunology. In Pract. 2020;8(6):1791–4.

	66.	 Qiu W, et al. Risk communication and public health. Glob J Med Public 
Health. 2016;5(4):1–11.

	67.	 Seeger MW, Reynolds B, Sellnow TL. Crisis and emergency risk com‑
munication in health contexts: Applying the CDC model to pandemic 
influenza. Handbook of risk and crisis communication. 2020. p. 493-506. 
[cited 2022 May 5]. Available from: https://​www.​taylo​rfran​cis.​com/​
books/​edit/​10.​4324/​97810​03070​726/​handb​ook-​risk-​crisis-​commu​nicat​
ion-​robert-​heath-​dan-​hair.

	68.	 Sawleshwarkar S, Negin J. A review of global health competencies for 
postgraduate public health education. Front Public Health. 2017;5:46.

	69.	 Mirzoev T, et al. Assessment of capacity for health policy and systems 
research and analysis in seven African universities: results from the CHEP‑
SAA project. Health Policy Plan. 2014;29(7):831–41.

	70.	 Srinivas PN, et al. “Together we move a mountain”: celebrating a 
decade of the Emerging Voices for Global Health network. BMJ Spec J. 
2020:e003015. Epub 2020 Jul 28.

	71.	 Zucker IH. Is teamwork still possible during a global pandemic? Am J 
Phys Heart Circ Phys. 2020;319(1):H1–2.

	72.	 Tannenbaum SI, et al. Managing teamwork in the face of pandemic: 
evidence-based tips. BMJ Qual Safety. 2021;30(1):59–63.

	73.	 Chan MC, et al. Kuskaya: a training program for collaboration and innova‑
tion in global health. J Multidiscip Healthc. 2019;12:31.

	74.	 Garro-Abarca V, Palos-Sanchez P, Aguayo-Camacho M. Virtual teams in 
times of pandemic: factors that influence performance. Front Psychol. 
12:624637.

	75.	 Feitosa J, Salas E. Today’s virtual teams: adapting lessons learned to the 
pandemic context. Organ Dyn. 2021;50(1):100777.

	76.	 Gilmore B, et al. Community engagement for COVID-19 prevention and 
control: a rapid evidence synthesis. BMJ Glob Health. 2020;5(10):e003188.

	77.	 McClaren BJ, et al. Preparing medical specialists for genomic medicine: 
continuing education should include opportunities for experiential learn‑
ing. Front Genet. 2020;11:151.

	78.	 Pherson-Geyser M. The use of experiential learning as a teaching strategy 
in life sciences. Int J Instr. 2020;13(3):877–94.

	79.	 Gershfeld-Litvin A. Multi-learning experience course for psychology 
undergraduates: combining experiential learning and theory-based 
research learning about disabilities. J Disabil Stud. 2020;6(1):36–9.

	80.	 Morice A, et al. Virtual versus traditional classroom on facial traumatol‑
ogy learning: evaluation of medical student’s knowledge acquisition and 
satisfaction. J Stomatol Oral Maxillofac Surg. 2020;121(6):642–5.

	81.	 Wolff CE, Jarodzka H, Boshuizen HPA. Classroom management scripts: a 
theoretical model contrasting expert and novice teachers’ knowledge 
and awareness of classroom events. Educ Psychol Rev. 2021;33(1):131–48.

	82.	 Encarnacion RFE, Galang AAD, Hallar BJA. The impact and effective‑
ness of E-learning on teaching and learning. Online Submission. 
2021;5(1):383–97.

	83.	 Dos S, Ribeiro C, van de Burgwal LHM, Regeer BJ. Overcoming challenges 
for designing and implementing the One Health approach: a systematic 
review of the literature. One Health. 2019;7:100085.

	84.	 Kingsley J, et al. Exploring ecosystems and health by shifting to a regional 
focus: perspectives from the Oceania EcoHealth chapter. Int J Environ Res 
Public Health. 2015;12(10):12706–22.

	85.	 Nyatanyi T, et al. Implementing one health as an integrated approach to 
health in Rwanda. BMJ Glob Health. 2017;2(1):e000121.

	86.	 Amuasi JH, et al. Reconnecting for our future: the lancet one health com‑
mission. Lancet. 2020;395(10235):1469–71.

	87.	 Zinsstag J, et al. One Health: the theory and practice of integrated health 
approaches.  Switzerland: CABI; 2020.

	88.	 Latkin CA, et al. The relationship between social desirability bias and self-
reports of health, substance use, and social network factors among urban 
substance users in Baltimore. Maryland Addict Behav. 2017;73:133–6.

	89.	 Jann B, Krumpal I, Wolter F. Social desirability bias in surveys–collecting 
and analyzing sensitive data. Spec Issue. 2019;13(1):3–6.

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

https://www.pearson.com/us/higher-education/program/Kolb-Experiential-Learning-Experience-as-the-Source-of-Learning-and-Development-2nd-Edition/PGM183903.html
https://www.pearson.com/us/higher-education/program/Kolb-Experiential-Learning-Experience-as-the-Source-of-Learning-and-Development-2nd-Edition/PGM183903.html
https://www.pearson.com/us/higher-education/program/Kolb-Experiential-Learning-Experience-as-the-Source-of-Learning-and-Development-2nd-Edition/PGM183903.html
https://www.pearson.com/us/higher-education/program/Kolb-Experiential-Learning-Experience-as-the-Source-of-Learning-and-Development-2nd-Edition/PGM183903.html
https://www.elgaronline.com/view/nlm-book/9781783475452/9781783475452.xml
https://www.elgaronline.com/view/nlm-book/9781783475452/9781783475452.xml
https://afrohun.org/a-students-unique-experience-on-the-afrohun-one-health-field-experiential-learning-model/%23:~:text=The%20One%20Health%20Field%20Experiential%20Learning%20(OHFEL)%20is%20a%20short,on%20managing%20community%20health%20challenges
https://afrohun.org/a-students-unique-experience-on-the-afrohun-one-health-field-experiential-learning-model/%23:~:text=The%20One%20Health%20Field%20Experiential%20Learning%20(OHFEL)%20is%20a%20short,on%20managing%20community%20health%20challenges
https://afrohun.org/a-students-unique-experience-on-the-afrohun-one-health-field-experiential-learning-model/%23:~:text=The%20One%20Health%20Field%20Experiential%20Learning%20(OHFEL)%20is%20a%20short,on%20managing%20community%20health%20challenges
https://afrohun.org/a-students-unique-experience-on-the-afrohun-one-health-field-experiential-learning-model/%23:~:text=The%20One%20Health%20Field%20Experiential%20Learning%20(OHFEL)%20is%20a%20short,on%20managing%20community%20health%20challenges
https://afrohun.org/wp-content/uploads/2021/07/AFROHUN-One-Health-Digest-Jan-March-2021.pdf
https://afrohun.org/wp-content/uploads/2021/07/AFROHUN-One-Health-Digest-Jan-March-2021.pdf
https://afrohun.org/wp-content/uploads/2021/07/AFROHUN-One-Health-Digest-Jan-March-2021.pdf
http://www.onehealthnetwork.asia/node/596
https://www.ecohealthalliance.org/program/ohasa%23:~:text=What%20is%20the%20One%20Health,the%20’One%20Health’%20perspective
https://www.ecohealthalliance.org/program/ohasa%23:~:text=What%20is%20the%20One%20Health,the%20’One%20Health’%20perspective
https://www.ecohealthalliance.org/program/ohasa%23:~:text=What%20is%20the%20One%20Health,the%20’One%20Health’%20perspective
https://www.taylorfrancis.com/books/edit/10.4324/9781003070726/handbook-risk-crisis-communication-robert-heath-dan-hair
https://www.taylorfrancis.com/books/edit/10.4324/9781003070726/handbook-risk-crisis-communication-robert-heath-dan-hair
https://www.taylorfrancis.com/books/edit/10.4324/9781003070726/handbook-risk-crisis-communication-robert-heath-dan-hair

	Using the Kolb’s experiential learning cycle to explore the extent of application of one health competencies to solving global health challenges; a tracer study among AFROHUN-Uganda alumni
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design, setting and population
	Description of OH activities
	History of development of OH competencies
	Defining OH competencies
	Sample size and sampling technique
	Data collection techniques, tools and study variables
	Data management and analysis
	Quality control and assurance

	Results
	Background characteristics of the 2013–2018 AFROHUN-Uganda alumni
	Extent to which respondents acquired OH competencies during participation in AFROHUN-Uganda OH activities
	Application of one health competencies in navigating the job market
	One health competencies required in the alumni’s workplaces

	Discussion
	Study limitations

	Conclusion
	Acknowledgements
	References


