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Abstract 

Background: The One Health (OH) approach integrates multiple competencies in the prevention and control of 
disease outbreaks. Through a range of OH competence‑based activities, the Africa One Health University Network 
(AFROHUN) built the capacity of selected students at Makerere University and Mbarara University of Science and Tech‑
nology. This study applied the Systems Theoretical Framework (STF) of career development to establish the employ‑
ment status of AFROHUN‑Uganda alumni, and the facilitators and barriers to application of the OH approach in their 
organisations.

Methods: We conducted an embedded mixed‑methods study among a random sample of 182 AFROHUN‑Uganda 
alumni of the 2013–2018 cohorts. For quantitative data, descriptive statistics were computed using Stata 14.0 statisti‑
cal software. A total of 12 in‑depth interviews were conducted, and NVivo 12 Pro was used to organise data during 
thematic analysis.

Results: While the majority, 87.4% were or got employed after participating in the AFROHUN Uganda capacity build‑
ing programme, 68.1% were employed at the time of the survey, 57.7% had worked with their current employer for at 
least a year, and 39% held managerial positions. The facilitators of applying the OH approach into employing organisa‑
tions included being knowledgeable about OH, the presence of a multidisciplinary workforce, the nature of activities 
implemented, and existing partnerships and collaborations between organisations. The barriers to the application of 
the OH approach included limited funding, a negative attitude towards working with people from other disciplines, 
and limited knowledge of the One Health approach.

Conclusion: Notably, more than two‑thirds of the OH alumni were employed, and more than a third held manage‑
rial position. While these findings portray a fairly good absorption rate of the OH alumni into the workforce, they also 
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Background
The increase in global health challenges such as COVID-
19 showcased the critical need for a competent one 
health (OH) workforce [1, 2]. Global health challenges 
require not only a workforce with sound technical skills 
and competences, but also, with the ability to work 
across sectors and disciplines [2, 3]. The OH approach 
is a proven panacea for solving global health challenges 
[4], however, its operationalization remains a challenge 
across sectors and disciplines [5–7]. The lack of effec-
tive coordination mechanisms, commitment by the dif-
ferent stakeholders, including government entities and 
other employers, has hampered the development of 
the OH workforce [8]. Lack of relevant policies to sup-
port institutionalization and decision-making processes, 
conflicting priorities between the different stakeholders, 
limited budgets, poor governance and leadership, and 
variability in sub-cultures within sectors and disciplines 
also remains a challenge to the operationalisation of OH 
[9–12].

The 2019 Berlin principles on OH recommend invest-
ment in education and raising awareness for global 
citizenship and holistic planetary health approaches, 
enhancement of capacity for cross-sectoral and trans-
disciplinary health surveillance, clear and timely infor-
mation-sharing to improve coordination mechanisms, 
participatory and collaborative relationships among 
stakeholders, and development of institutions that are 
aware of interactions at the animal, human and environ-
ment nexus [1]. Fulfilment of the Berlin principles on OH 
was envisioned to transform the current workforce and 
enable the global community to respond to global health 
challenges [1].

To date, academic institutions, governments, funding 
bodies, and networks such as the Southeast Asia One 
Health University Network (SEAOHUN), Malaysia One 
Health University Network (MyOHUN), Vietnam One 
Health University Network (VOHUN), Afya Bora Con-
sortium Fellowship in Global Health Leadership, and 
the Africa One Health University Network (AFROHUN) 
(formerly known as One Health Central and Eastern 
Africa (OHCEA)) have immensely invested in the devel-
opment of the OH workforce [2, 13–20]. These networks 
undertake pre-and in-service trainings with the goal of 
building a workforce that can apply a OH approach to 
predict, detect and respond to global health challenges 
[5, 21–23].

Given the role of the OH approach in solving global 
health challenges, academic institutions and OH-ori-
ented networks continue to develop curricula that aim 
to empower pre-and in-service professionals with OH-
related knowledge, skills and competencies [24–27]. 
With funding from the United States Agency for Inter-
national Development (USAID), AFROHUN, which is a 
network of 27 institutions of veterinary and public health 
in the East, Central and West African region is currently 
championing the development of the OH workforce in 
ten African countries, including Uganda, Kenya, Rwanda, 
the Democratic Republic of Congo (DRC), Ethiopia, Tan-
zania, Cameroon, Liberia, and Senegal. Through AFRO-
HUN, the Makerere University School of Public Health 
(MakSPH) and the College of Veterinary Medicine, 
Animal Resources and Bio-security (COVAB) jointly 
with other colleges at Makerere University designed 
and implemented a competence-based program aimed 
at developing the one health workforce in Uganda [4, 5, 
28, 29]. The program aims to build OH competencies of 
interdisciplinary and cross-sectoral teams through field 
experiential learning, graduate fellowships, undergradu-
ate innovations, OH student clubs, OH resident train-
ing, MSc. Scholarships, and 16 OH theoretical modules/
courses [4, 5, 28, 29].

The theoretical courses and field experiential learning 
offered to all the AFROHUN-Uganda alumni aimed to 
build the pre-and in-service human resources and bolster 
the workforce for more effective detection, prevention 
and response to global health threats such as COVID-19 
[4]. It was expected that the acquisition of OH skills and 
competencies among the pre-and in-service professionals 
would increase their absorption in the job market. Con-
sequently, these would apply the acquired knowledge, 
skills and competencies to solve local and global health 
challenges, and to bridge the human resource gaps that 
are evident at local and international levels [30, 31]. How-
ever, there are insights that different institutions lack 
adequate finances to employ multi-disciplinary teams to 
facilitate the application of the OH approach, and data to 
demonstrate how investment in animal or environmen-
tal health can benefit public health, especially when the 
health threat is not immediate [32, 33]. A lack of poli-
cies further compromises the ability of organisations to 
employ individuals trained in OH [33]. Despite these cir-
cumstances, there is still limited evidence of the employ-
ment status of the OH alumni, and the relevance, barriers 

highlight the facilitators of application of the OH approach that need to be promoted as well as the barriers that need 
to be addressed if the application of the OH approach is to be improved within the workforce.
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and facilitators of applying  the OH approach at work-
places employing the alumni.

In this study, the Systems Theoretical Framework (STF) 
of career development (Fig. 1) was used to establish the 
employment status of AFROHUN-Uganda OH alumni, 
and to understand the relevance, facilitators and barri-
ers to the application of the OH approach by alumni in 
their current employment. Based on this framework, 
individual characteristics such as gender, values, sexual 
orientation, ability, interests, skills, age, the world of work 
knowledge, physical attributes, aptitudes, education level, 
education background, ethnicity, personality, beliefs, dis-
ability, health status, and values are critical for someone 
to get employed, and consequently apply the knowledge 
acquired through the theoretical and experiential learn-
ing [34]. The STF suggests that the employment status 
and consequently application of OH knowledge, skills 
and competencies can also be affected by the social 
system including peers, friends and family, education 
institutions, the media, workplace conditions, and the 
environmental/societal system (for example political 
decisions) [34]. The STF was chosen as the appropriate 

model since employment is often the goal of career devel-
opment services [35].

Materials and methods
Study setting
The current study was conducted among the AFROHUN-
Uganda alumni from the 2013–2018 cohorts of Makerere 
University and Mbarara University of Science and Technol-
ogy. AFROHUN is a network of institutions of higher edu-
cation consisting of 27 Schools of public health, veterinary 
medicine, pathobiology, environmental sciences, and medi-
cine (Fig. 2). These schools are in 19 universities in ten coun-
tries in East, Central and West African regions (Uganda, 
Cameroon, Democratic Republic of Congo, Ethiopia, Kenya, 
Rwanda, Senegal, Côte D’Ivoire, Liberia, and Tanzania) [14]. 
The network is comprised of The University of Ngaoundéré 
and University of Buea (Cameroon), Universite des Mon-
tagnes, University Félix Houphoet Boigny (UFHB) (Côte 
D’Ivoire), the University of Lubumbashi and University 
of Kinshasa (DRC), Jimma University, Addis Ababa Uni-
versity and Mekelle University (Ethiopia), Moi University 
and University of Nairobi (Kenya), Université Cheikh Anta 

Fig. 1 Systems theoretical framework [34]
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Diop (Senegal), Muhimbili University of Health and Allied 
Sciences and Sokoine University of Agriculture (Tanzania), 
the University of Rwanda and University of Global Health 
Equity (Rwanda), and Makerere University and Mbarara 
University of Science and Technology (Uganda) [14]. Since 
its inception in 2010, AFROHUN has played a key role in 
building the capacity of the OH workforce. By 2021, a total 
of 4555 students and 1432 faculty had been trained across 
the different countries [14]. All the AFROHUN alumni in 
the network countries undertake theoretical courses on 1) 
collaboration and partnership, 2) OH management, 3) cul-
ture and ethics, 4) behaviour change, 5) communication, 6) 
leadership, 7) OH outbreak investigation, 8) OH systems 
thinking, 9) risk analysis, 10) policy and advocacy, 11) OH 
research, 12) OH principles and concepts, 13) infectious dis-
ease management, 14) gender and OH, 15) epidemiology, 
and 16) ecosystem health [14, 28].

Study design and data collection procedures
This was an embedded mixed-methods study. An embed-
ded mixed methods design is useful when a single data 

set is not sufficient to answer the research questions [36], 
as was the case in the current study. During the imple-
mentation of the study we first used quantitative data col-
lection methods to establish employment status, and then 
applied qualitative methods to explore the relevance, bar-
riers and facilitators of the OH approach in organisations 
that employed the alumni. These data were partly used to 
explain the employment status of the respondents.

Sample size estimation and sampling
The sample size was estimated using the Kish Leslie for-
mula for cross-sectional studies [37]

X =

z2∗p∗ 1−p

ME2

X =

1.96
2
∗05∗ 1−0.5

0.05
2

Fig. 2 Distribution of AFROHUN member countries and institutions [14]
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The estimated conservative proportion of AFROHUN 
Uganda alumni who are employed was assumed at 50%. 
A 95% level of confidence, an error rate of 0.05 and a Z 
score of 1.96 corresponding to the two 95% confidence 
interval (CI) was used in the calculation, which yielded 
a sample size of 384. Given that the calculated sample 
size (384) was higher than the total population of alumni 
trained (308) by over 5%, we applied Daniel’s sample size 
correction formula.

N = effective sample size.
n = Total population of alumni.

Considering a non-response of 10%, the total sample 
size was 189 alumni.

The detailed sampling methodology has been described 
in our earlier publication [4]. Briefly, respondents were 
selected using simple random sampling. A random sam-
ple was generated from a list of the AFROHUN Uganda 
alumni using the Ms. EXCEL random number genera-
tor function (RAND formula: =RAND ()). The contact 
details (such as email addresses and phone numbers) 
of selected respondents were obtained from the AFRO-
HUN-Uganda country office and or their former col-
leges. We also requested the participants to share contact 
details of other participants, selected from the same 
cohort as the participant especially if reliable contacts 
could not be obtained from the AFROHUN-Uganda 
country office. To understand the facilitators and barriers 
to the application of the OH approach among the alumni, 
a total of 12 in-depth interviews were conducted. Inter-
viewees were purposively selected based on their demo-
graphic characteristics and employment status.

Data collection methods and tools
A structured questionnaire was used to obtain quan-
titative data from the respondents. The structured 
questionnaire was preloaded on the KoboCollect data 
collection application  (App),which was preinstalled on 
smart phones and tablets. Depending on the availabil-
ity of the respondents, the research Assistants emailed 
or “WhatsApped” the respondents with the link giving 
them access to the electronic questionnaire, used phone 
interviews, and/or online interviews (Skype and Zoom). 
However, face to face interviews were considered as the 
core approach to data collection in this study. These 
approaches were adopted given that they had been suc-
cessful in previous tracer studies; most notably those 
conducted by the Uganda National Council of Higher 
Education (NCHE) [38] and L Macatangay [39]. In addi-
tion, participants were also asked which data collection 

N =
X

1+X/n

N =
384

1+384/308
= 170

mode suits them the most so it is used. This was so 
because majority of the participants did not have suf-
ficient time for face to face interviews. We modified a 
structured questionnaire which was used by the NCHE 
to conduct a tracer study of the 2005 graduates from five 
universities and four colleges in Uganda, to obtain quan-
titative data from the selected alumni [38]. The ques-
tionnaire was designed in such a way that it captured 
information on the respondents’ background charac-
teristics and their employment status (supplementary 
file  1). The questionnaire was reviewed for content and 
construct validity by a team of one health experts in the 
AFROHUN network (https:// afroh un. org/). In order to 
ensure face validity [4], the questionnaire was also pre-
tested among 10 alumni of the 2019 cohort. Pre-test of 
the questionnaire provided an opportunity for the core 
research team to improve clarity of the questions. The 
qualitative component of the study used an  in-depth 
interview guide to capture data on the facilitators and 
barriers to the application of the OH approach at their 
workplaces. The in-depth interview guide elicited infor-
mation on what makes it possible for the employee’s 
organisation to apply a multidisciplinary approach in 
solving day to day programmatic challenges, whether the 
employee’s organisational culture supports a multi-disci-
plinary approach to solving day to day challenges, steps 
taken by the employee’s organisation to promote the one 
health approach, and what makes it difficult to promote 
a multidisciplinary approach to solving health challenges 
in the employee’s workplace. The questions contained 
in the in-depth interview guide were developed after a 
critical review of literature on barriers and facilitators of 
effective implementation of the one health approach [27, 
40–42]. After the development of the interview guide, it 
was pretested among 4 AFROHUN alumni of the 2019 
cohort to ensure that the questions were clear and well-
understood prior to the main data collection phase. Both 
the questionnaire and the interview guide were evalu-
ated for face and content validity by a team of OH experts 
within AFROHUN and other partner institutions. At the 
time of data collection, each qualitative interview lasted 
about 30–45 minutes while the quantitative interview 
lasted 20 minutes.

Study variables, data management, and analysis
Quantitative data
Employment status was categorized as a binary out-
come. A respondent was classified as being employed if 
they had a job, volunteer ship or an internship opportu-
nity where he/she received salary, wage or honorarium 
or any other benefits for their services. Data were col-
lected and entered using mobile phones and tablets pre-
loaded with Kobo Collect mobile application. Data were 

https://afrohun.org/
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downloaded in Ms. Excel format and cleaned. Data were 
analysed using Stata 14.0 statistical software (Statacorp 
Texas, USA). Descriptive analyses such as frequencies, 
proportions, and means were performed for the employ-
ment status of the alumni and their socio-demographic 
characteristics. Cross-tabulations were done to com-
pare the employment status of the alumni by sex. Sex/
gender-based discrimination negatively impacts employ-
ment opportunities [43–45], and consequently the OH 
workforce.

Qualitative data
Data were collected on the facilitators and barriers to 
the application of the OH approach by the alumni in 
their current workplaces. All qualitative interviews were 
conducted in English. Interviews were audio-recorded 
to reduce recall bias by the researcher. The audio files 
were then transcribed verbatim. Thematic content anal-
ysis guided the identification of themes, i.e., patterns in 
the data that are important or interesting, and use these 
themes to address the study objectives. All transcripts 
were coded using the NVivo 12 Pro, after which they 
were categorised into themes. Themes were then devel-
oped and summarized using a data master sheet. Data 
generated from the quantitative component were trian-
gulated with that from the qualitative (IDIs) to give more 
meaning to the study findings (Supplementary file  2). 
Reporting of qualitative findings has been informed by 
the Consolidated criteria for reporting qualitative studies 
(COREQ) (supplementary file  3). A force-field analysis 
framework was also used to rate the forces that facilitated 
or hindered the application of the one health approach 
[46]. During the rating, each respondent was asked to 
score on a 5-point Likert how important the different 
facilitators and barriers impacted the application of the 
OH approach at their workplaces. During the scoring, 
facilitators and barriers that were scored 5 had the most 
influence on the application of the OH approach. At deci-
sion-making level, increasing or maintaining the scores 
for the facilitators, and reducing the scores for the bar-
riers was expected to enhance the application of the OH 
approach at workplaces.

Quality control and assurance
Access to data was restricted to only the principal inves-
tigators (TS, JBI, RKM, KP and AN) and the data man-
ager (ND) who had the security key to the Kobo Collect 
server, where the data was sent during data collection. 
Research assistants (RAs) were recruited from a pool of 
experienced RAs. The RAs were trained on the research 
protocol and ethical issues pertaining to the study to 
ensure quality data collection. The PIs only recruited 
RAs who are well conversant with English which was 

used by the study participants. The data entry screen was 
designed with skips and restrictions to ensure quality 
data entry.

Results
Background characteristics of the respondents
A total of 182 respondents were interviewed, repre-
senting a response rate of 96.3%. More than half, 58.8% 
(107/182) were males. The mean age of the respondents 
was 28.7 ± 4.6, the median age was 27 while the modular 
age was 26 years. The mean age at the award of the under-
graduate degree was 24.6 years ±2.9. About a quarter, 
24.2% (44/182) of the respondents had attained a Mas-
ter’s degree, while almost three quarters, 73.6% (134/182) 
had attained a bachelor’s degree as their highest level of 
academic qualification (Table 1).

Employment status of the AFROHUN‑Uganda 2013–2018 
OH alumni
The majority, 87.4% (159/182) got employed after par-
ticipation in the AFROHUN-Uganda capacity building 
programme. On average, the alumni had ever worked for 
two employers. More than two-thirds, 68.0% (124/159) 
had been employed at the time of the survey, and 77.7% 
(96/124) had worked with their current employer for at 
least a year. About 68.7% (46/75) of the females com-
pared to 84.8% (78/107) of the males had been employed 
at the time of the survey. About 16.4% (26/159) had jobs 
that were not related to their fields of study. Close to a 
third, 22.4.0% (15/75) of the males while 12.0% (11/107) 
of the females did not have jobs related to their field of 
study. Of these, 65.4% (17/26) had jobs that were not 
related to their fields of study due to limited opportuni-
ties in their career, 27.0% (7/26) due to personal reasons, 
diversification and need to seek an alternative career, 
7.6% (2/26) chose a different career path due to lack of 
career progression and poor working conditions. More 
than two-thirds, 66.7% (106/159) had worked for at least 
two employers since participation in the AFROHUN-
Uganda capacity building program (Table 2).

Reasons for not being in active employment
Out of those who were currently unemployed, 34.5% 
(20/58) had had their contracts ended by their employers, 
10.4% (6/58) were currently in school while 3.4% (2/58) 
had had their contracts terminated (Fig. 3).

Relationship between AFROHUN‑Uganda one health 
training activities and employment status
Only 18.7% (34/182) were employed by the time they 
participated in AFROHUN-Uganda One health activi-
ties. More than half, 65.9% (120/182) got a new job or 
promotion after completing the AFROHUN-Uganda 
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OH activities. Slightly more than a third, 39% (71/182) 
were employed in managerial positions, and 56.7% 
(89/157) had always been gainfully employed since 
participation in AFROHUN-Uganda OH activities. 
Only 34.2% (25/75) of the females compared to 43.0% 
(46/107) of the males were employed in managerial 
positions. About 50.8% (33/75) of the females while 
60.9% (56/107) of the males had always been gainfully 
employed since participating in AFROHUN-Uganda 
OH activities. Almost a third, 31.8% (50/157), to a very 
high extent, applied the acquired one health activities in 
their most recent job (Table 3).

Relevance, facilitators and barriers to the application 
of the OH approach
Through the qualitative component, respondents 
revealed the relevance, facilitators and barriers to the 
application of the OH approach at workplaces. The OH 
approach was relevant for community entry, engage-
ment and health promotion and understanding work-
place dynamics. At an individual level, knowledge of 
OH or multidisciplinary approaches was vital for the 
application of the approach. The workplace-related facili-
tators included the presence of a multidisciplinary work-
force, the nature of programs/activities implemented by 
the employer, and existing partnerships or collabora-
tions between employers. At individual level, a negative 

attitude towards working with people from other disci-
plines and limited knowledge of the OH approach hin-
dered its application. Limited funding for recruiting 
employees of different disciplines hindered the applica-
tion of the OH approach (Fig. 4).

Relevance of the AFROHUN‑Uganda OH training activities
Relevance of OH during the implementation of field‑based 
interventions

One health skills important during community entry, 
engagement and health promotion The AFROHUN-
Uganda training activities provided skills that were 
required at the workplaces of the alumni. The respond-
ents mentioned that skills learnt through field-based 
interventions were required at the alumni workplaces. 
Such skills helped some alumni to mainstream WASH 
activities in the prevention and control of infectious dis-
ease threats.

“The AFROHUN-Uganda activities provided me 
skills which are relevant to my recent job. Through 
the community-based interventions, I obtained in 
community entry and engagement and health pro-
motion, which are critical at my workplace” (Female 
participant).

Table 1 Background characteristics of the respondents

a Multiple response variable

Variable Attribute Frequency 
(N = 182)

Percentage (%)

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 2012–2015 37 20.3

2016–2018 145 79.7

Nature of OH activities that the alumni participated  ina One health field attachment 163 89.6

One health 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

Out Break Investigations 20 11.0

OH residency 2 1.1

Innovations 11 6.0

Had any other academic qualification before the award of the most recent 
qualification

Yes 22 12.1

No 160 87.9

Highest level of academic qualification Bachelors 134 73.6

Masters 44 24.2

Post Graduate Diploma 4 2.2
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“The knowledge and skills obtained from the AFRO-
HUN-Uganda OH training activities are relevant 
especially when I use them to integrate the compo-
nent of WASH (water, sanitation and hygiene) in my 
fieldwork. I always undertake WASH mainstream-
ing in my activities since it is key in the prevention 
of many infectious diseases and other waterborne 
related infections. I learnt and observed this while 
participating in the AFROHUN field attachment. 

I currently apply one health knowledge during the 
sensitisation of the community members. Thus, I 
find AFROHUN’s work relevant” (Male participant).

Relevance of OH at workplaces

One health skills relevant for understanding work dynam-
ics The combination of theories and practical during 

Table 2 Employment status of the AFROHUN‑Uganda 2013–2018 OH alumni stratified by sex

a Multiple responses. Other sectors include financial management, social work and public administration, and construction/civil engineering and security

Variable Category Overall Sex

Female Male

Got employed after participation in the AFROHUN‑Uganda capacity building 
programme

Yes 159 (87.4) 67 (81.3) 92 (86.0)

No 23 (12.6) 8 (10.7) 15 (14.0)

Currently employed (n = 159) Yes 124 (68.0) 46 (68.7) 78 (84.8)

No 35 (22.0) 21 (31.3) 14 (15.2)

The duration between getting a job and engagement with AFROHUN‑Uganda 
(n = 159)

Less than a year 106 (66.6) 42 (62.7) 64 (60.4)

At least a year 30 (18.9) 17 (25.4) 13 (14.1)

Not applicable 23 (14.5) 8 (11.9) 15 (16.3)

Still employed by first employer (n = 124) Yes 53 (42.7) 20 (43.5) 33 (42.3)

No 71 (57.3) 26 (56.5) 45 (57.7)

Duration of working with current employer/ being self‑employed (n = 124) Less than a year 28 (22.6) 14 (30.4) 14 (18.0)

At least a year 96 (77.4) 32 (69.6) 64 (82.1)

Terms of employment (n = 124) Permanent/Full‑time 54 (43.6) 18 (39.1) 36 (46.2)

Contract 56 (45.2) 24 (52.2) 32 (41.0)

Part‑time 4 (3.2) 1 (2.2) 3 (3.9)

Temporary 3 (2.4) 2 (4.4) 1 (1.3)

Self‑employed 4 (3.2) 0 (0.0) 4 (5.1)

Volunteer 2 (1.6) 0 (0.0) 2 (2.6)

Other 1 (0.8) 1 (2.2) 0 (0.0)

Sector where the respondent works (n = 155) Agriculture 18 (11.6) 3 (4.6) 15 (16.7)

Water and Sanitation 15 (9.7) 8 (12.3) 7 (7.8)

Research 33 (21.3) 10 (15.4) 23 (25.6)

ICT 6 (3.9) 3 (4.6) 3 (3.3)

Trade/ business/ Entrepreneurship 17 (11.0) 7 (10.8) 10 (11.1)

Veterinary/ wildlife sector 24 (15.5) 7 (10.8) 17 (18.9)

Health sector 46 (29.7) 20 (30.8) 26 (28.9)

Tertiary education 11 (7.1) 2 (3.1) 9 (10.0)

Other sectors 36 (23.2) 19 (29.2) 17 (18.9)

Mechanism for getting the job (n = 159) Through an application 107 (67.3) 46 (68.7) 61 (67.3)

Through a friend 12 (7.6) 6 (9.0) 6 (6.5)

Self employed 2 (1.3) 0 (0.0) 2 (2.2)

Through recommendation 34 (21.4) 14 (20.9) 20 (21.7)

Other 4 (2.5) 1 (1.5) 3 (3.3)

Number of employers worked for since participation in AFROHUN‑Uganda capac‑
ity building program (n = 159)

One employer 53 (33.3) 21 (32.3) 27 (33.3)

At least two 106 (66.7) 44 (67.7) 54 (66.7)

Current job related to field of study (n = 159) Yes 133 (83.7) 52 (77.6) 81 (88.0)

No 26 (16.4) 15 (22.4) 11 (12.0)
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OH activities enabled the alumni to understand work 
dynamics. Through interaction with the different stake-
holders, the alumni acquired knowledge and skills in 
team building and teamwork. Besides, participation 

in the OH activities helped the alumni to develop criti-
cal thinking skills. Individuals who participated in out-
break investigations pointed out that such activities built 
their capacity in obtaining information from people 

Fig. 3 Reasons for not being in active employment

Table 3 Relationship between AFROHUN‑Uganda One Health training activities and employment

Variable Category Overall
N (%)

Sex

Female (n = 75) Male (n = 107)

Employed by the time you participated in 
AFROHUN‑Uganda OH activities

Yes 34 (18.7) 13 (17.3) 21 (19.6)

No 148 (81.3) 62 (82.7) 86 (80.4)

Got a new job or promotion since completing the 
AFROHUN‑Uganda OH activities

Yes 120 (65.9) 47 (64.4) 73 (68.2)

No 62 (34.1) 26 (35.6) 34 (31.8)

Employed in a managerial position in your organi‑
sation

Yes 71 (39.0) 25 (34.2) 46 (43.0)

No 111 (61.0) 48 (65.8) 61 (57.0)

Been gainfully employed since participating in 
AFROHUN‑Uganda OH activities (n = 157)

Never 8 (5.1) 4 (6.2) 4 (4.4)

Yes, for some time 60 (38.2) 28 (43.1) 32 (34.8)

Yes, always 89 (56.7) 33 (50.8) 56 (60.9)

The extent of use of the acquired knowledge and 
skills during AFROHUN‑Uganda OH activities in 
your most recent job (n = 157)

Very high extent 50 (31.8) 20 (30.8) 30 (32.6)

High extent 46 (29.3) 28 (43.1) 28 (30.4)

Some extent 56 (35.7) 15 (23.1) 31 (33.7)

Limited extent 4 (2.6) 2 (3.1) 2 (2.2)

Not at all 1 (0.6) 0 (0.0) 1 (1.1)

Characterization of the relationship between 
AFROHUN‑Uganda OH activities and most recent 
job (n = 159)

AFROHUN‑Uganda OH activities are by far the best 
in relation to my current job

92 (57.9) 46 (68.7) 46 (50.0)

Other fields of study could prepare me for this job 
as well

38 (23.9) 14 (20.9) 24 (26.1)

Another field of study would have been more 
useful for this job

5 (3.1) 0 (0.0) 5 (5.4)

The field of study does not matter very much for 
this job

16 (10.1) 4 (6.0) 12 (13.0)

Other 8 (5.0) 3 (4.5) 5 (5.4)
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and innovate solutions for detecting infectious disease 
threats. These activities also changed the attitude of the 
alumni toward working with individuals from different 
disciplines and sectors.

“The combination of theories and practical helped 
us understand workplace dynamics. The involve-
ment of all the stakeholders such as government 
leaders made us understand how to relate with peo-
ple and how to implement activities the right way” 
(Female participant).

“The outbreak investigation helped me to learn how 
to get information from people, I became aware of 
infectious diseases and outbreak investigation. It 
also helped me to quickly design a quick tool that 
can be used for capturing information on a possible 
outbreak” (29-year-old participant).

“Working in interdisciplinary teams and the field 
placement taught us how to approach and solve 
community challenges sustainably” (28 years old 
participant).

“The practical exposure given to us during the one 
health field placement was invaluable. It accorded 
us an opportunity to propose our own solutions 
while in the field. This was vital in enhancing criti-
cal thinking & problem-solving skills” (30 years old 
participant).

“AFROHUN Uganda uses a multi-disciplinary 
approach that helps all disciplines get involved in 
its work. This helped to build our teamwork skill set” 
(27-year-old participant).

Facilitators of application of the OH approach 
at workplaces
Individual‑level facilitators of application of the OH approach

Being knowledgeable on one health or multidisciplinary 
approaches This study revealed that the application of 
the multidisciplinary approach in tackling workplace or 
community challenges was facilitated by prior training in 
the OH approach or other multidisciplinary approaches. 
Employees that had undergone the OH training with 
AFROHUN felt that they could embrace working with 
colleagues from any discipline, thus fostering the applica-
tion of the OH approach.

“Personally, because I am knowledgeable of a multi-
disciplinary approach that I learnt from OHCEA, I 
can embrace working with any discipline”. (Female 
participant).

Work place‑related facilitators of application of the OH 
approach

Multidisciplinary workforce Application of the 
OH approach was possible due to the presence of 

Fig. 4 Relevance, facilitators and barriers to the application of the OH approach at workplaces of the AFROHUN‑Uganda 2013–2018 alumni
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multidisciplinary teams in some of the organisations 
employing the AFROHUN Uganda OH alumni. Some 
organisations also employed interns from disciplines 
such as environmental health, public health, and adult 
and community education. These interns complemented 
the efforts of the full-time staff at the organisations 
employing the AFROHUN-Uganda OH alumni, thereby 
making the application of the one health field attachment 
a reality. Besides, some organisations held multidisci-
plinary meetings where views were taken from all staff 
irrespective of their discipline. It is such meetings that 
facilitated the application of the OH approach to work 
challenges.

“… first of all, we have a multidisciplinary team. 
We also have interns who usually come from differ-
ent disciplines. For instance, we have interns with a 
background in public health, adult education, and 
environmental health. When these interns come on 
board, they try to compliment the staff here. The 
interns and the team we have here embrace the mul-
tidisciplinary approach.” (27-year-old participant).

“The organization organises meetings where every-
one is free to discuss any challenges faced, and also 
suggest possible solutions to addressing those chal-
lenges.” (30-year-old participant).

Nature of programs/activities implemented by the employ-
ers/organisation Application of the OH approach at 
workplaces depended on the nature of activities imple-
mented by the different organizations. Organizations that 
focused on cross-cutting issues were more likely to adopt 
a multidisciplinary approach compared to those that did 
not. The approach was seen as critical in addressing the 
different community challenges. Workplaces that focused 
on only one issue such as those dealing with legal matters 
were less likely to use the one health or multidisciplinary 
approach. The respondents from such workplaces, how-
ever, did not downplay the role the OH approach would 
play in achieving the goals of the organisations. It was for 
instance mentioned that some of the GBV victims they 
represent in court would benefit from the approach since 
they also need psychosocial support.

“Our program includes health education on sexu-
ally transmitted diseases including HIV/AIDS. So, 
as we do HIV testing during the outreach, we also 
sensitise the community on how to wear condoms 
and how to construct tippy taps. It requires mul-
tiple disciplines to conduct these activities. So that 

also facilitates the application of the one health 
approach in the work we do.” (35 year old).

“We need each other in some way or the other. As 
a lawyer, I cannot solve every person’s problems 
(respondent laughs). One health is necessary espe-
cially when it comes to handling legal aspects of a 
woman who has been raped or a girl who has been 
defiled. I think it’s essential that they (woman who 
has been raped and the child who has been defiled) 
get these other services! Of psychological support, 
you get it! As a lawyer my point of view is differ-
ent from that of a doctor, you get it! Yeah, they 
need this support and all that; I think it would be 
nice to partner with other disciplines, you get it!” 
(Female participant).

Existing partnerships or collaborations between organi-
sations Partnerships or collaborations between the dif-
ferent organisations was key in the application of the OH 
approach. These organisations provided an opportunity 
for employees with varying disciplines to interact with 
their counterparts from other organisations, thereby pro-
moting the OH approach.

“We are working closely with people of different 
disciplines from KCCA and the ministry of water 
which have staff of different disciplines. We are 
working with monitoring and Evaluation special-
ists, sanitation specialists, environmental engi-
neers and water quality assistants. This provides 
us with an opportunity to work as a multidiscipli-
nary team” (28-year-old participant).

“When you go to the field, as Reproductive Health 
Uganda is conducting vaccinations and malaria 
check-ups, you set up a legal desk to hand legal 
matters, which I think is more enriching.” (38-year-
old participant).

Barriers to the application of the OH approach 
at workplaces
Individual‑level barriers to the application of the OH 
approach at workplaces

Negative attitude towards working with people from other 
disciplines The application of the OH approach was also 
hindered by the negative attitude of some employees who felt 
that they were more superior to their counterparts. These 
felt that they understood their programs best and were not 
willing to appreciate ideas from their counterparts.
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“You know some people feel they understand their 
programs best. So, when you bring on board some-
one else from another team, for example, from 
reproductive health to help out with WASH, they 
may feel they feel that this person is talkative, 
active and overshadowing them. Certain people 
always feel they know more than others because 
they are of a particular discipline, you know! They 
do not appreciate ideas from other people just 
because they are not from their disciplines, they 
feel they know more because they studied what 
they are implementing.” (35-year-old participant).

Workplace related barriers to the application of the OH 
at workplaces

Limited funding The application of the OH approach 
into organisations employing the OH alumni was hin-
dered by the limited funding to bring onboard employ-
ees of different disciplines. Respondents pointed out that 
available funds would only cater for one or two individu-
als which limit multi-disciplinarily collaboration.

“You may find that as much as we want to bring so 
many people on board to tackle a particular prob-
lem, the funds available may only allow for one or 
two individuals. The people who run that program 
can only pay one or two people. So, resources are 
one of the challenges.” (Female participant).

Limited knowledge of the OH approach Some respond-
ents pointed out that the application of the OH approach 
in the operations of their organisations was limited by a 
lack of awareness of the multi-disciplinary approach. As a 
result, many organisations recruited staff with a particu-
lar discipline, thereby promoting working in silos.

“Many organizations are “green” (ignorant) about 
the multi-disciplinary approach.

So, even at recruitment, you find organizations 
wanting to employ individuals of only a particular 
discipline. Therefore, it is a lack of awareness, people 
are not aware!” (Male, participant).

Force field analysis of facilitators and barriers to the 
application of the OH approach at workplaces The 
scores for the facilitators were 5 for the nature of activi-
ties/programs, 4 for being knowledgeable of OH or 

multidisciplinary approaches, and availability of multi-
disciplinary teams in a work environment. The scores for 
barriers were 4 for limited knowledge about how multi-
ple disciplines can/ should work together and negative 
attitude in accommodating views from another discipline 
and 3 for limited funding to pay for a multidisciplinary 
team (Fig. 5).

Discussion
The current study established the employment status of 
the AFROHUN-Uganda OH alumni, and the relevance, 
facilitators and barriers to the application of the OH 
approach in their current employment. More than two-
thirds of the alumni were in active employment and 
nearly three quarters had jobs related to their fields of 
study. The facilitators included; being knowledgeable of 
OH or multidisciplinary approaches, presence of a mul-
tidisciplinary workforce, nature of programs/activities 
implemented by the organisation, and existing partner-
ships or collaborations between organisations. The barri-
ers included limited funding, a negative attitude towards 
working with people from other disciplines, and limited 
knowledge of the OH approach.

More than two-thirds of the alumni in the current 
study were in active employment. The employment 
rate among the alumni is relatively high and could be 
explained by the discipline-specific opportunities that 
exist in Uganda. As indicated in the current study, experi-
ence garnered through participation in OH was relevant 
in the current employment of the alumni. It was evident 
that the alumni obtained skills such as team building and 
teamwork, which were relevant for understanding work-
place dynamics. Participating in multidisciplinary global 
health training programmes is often associated with an 
improvement in leadership, analytic and communica-
tion and problem-solving competences [4, 47], which 
are often desired by employers. Therefore, it could be 
these skills that attracted their employers, thus explain-
ing the high employment rates. The employment rate 
reported in our study is consistent with that reported 
among the master of global health alumni [48] and 
lower than that reported among the Afya Bora Consor-
tium Fellowship in Global Health Leadership (Afya bora) 
alumni [20]. For the alumni in the current study, engag-
ing in OH activities may have increased their chances of 
employment [49]. Global health training programmes 
such as those implemented by AFROHUN incorpo-
rate experiential learning, which increases their chances 
of employment [50–53]. The difference in the propor-
tion of alumni in active employment reported in our 
study and the former could be the nature of the train-
ees. The AFROHUN-Uganda training involves pre and 
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in-service trainees while the Afya Bora capacity building 
programme involves in-service participants with solid 
work experience. Moreover, all the Afya bora alumni in 
a previous study were engaged in leadership positions in 
government departments and nongovernmental organi-
zations in their countries [20].

Nearly a third of the alumni were not in active 
employment, even amidst the pandemic where their 
knowledge and skills are required. The current COVID-
19 pandemic and other emerging and re-emerging 
infectious disease threats provide an opportunity for 
the application of the OH approach. However, this was 
not the case, since a third of the alumni were unem-
ployed. The unemployment rate among a third of the 
alumni is not surprising given the high unemployment 
rates that characterise many countries in the global 
south, and Uganda in particular [54–56]. Furthermore, 
low-income countries have limited and fragmented 
funding for global health initiatives [57] and demand 
for healthcare workers [58], which compromises the 
ability of the different employers to bring on board 
multi-disciplinary teams. Our study, therefore, suggests 
the need for OH health training institutions to empha-
size entrepreneur skills which can enable students 
to start their own jobs and enterprises. Stakeholders 
advancing the OH approach should, for example, train 
students in research and grant writing in order for 
them not to be job seekers rather job creators.

Our study revealed that nearly three-quarters of the 
alumni had jobs related to their fields of study. However, a 
considerable proportion chose a different career path due 
to lack of career progression, limited job opportunities in 
their career, poor working conditions, personal reasons, 
career diversification and the need to seek an alternative 
career. The fact that some alumni opt to undertake jobs 
not related to their careers is not surprising. The change 
in career path among the alumni may have resulted 
from poor pay at their workplaces, as reported among 
other professionals [59–62]. The high proportion of 
alumni who had jobs related to their fields of study can 
be explained by the nature of the alumni enrolled for the 
AFROHUN training programs. Majority of the alumni 
have a background in animal or human health sciences 
such as veterinary medicine, environmental health and 
medicine which are highly marketable despite the wor-
rying economic situations. None the less, OH competen-
cies are applicable in various disciplines and settings so 
could still be useful in jobs outside fields of training.

Our study also revealed that more than two-thirds of 
the alumni got a new job or promotion after completing 
the AFROHUN-Uganda OH activities. New employment 
opportunities obtained by the alumni may be attributed 
to the skills that the alumni obtained through partici-
pating in OH activities such as the one health institute 
(OHI), graduate placements, and scholarships. Through 
the OHI, the alumni obtain skills in project management, 

Fig. 5 Force field analysis of facilitators and barriers to the application of the OH approach at workplaces among the 2013–2018 AFROHUN alumni
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leadership, infectious diseases management, communi-
cation, collaboration, epidemiology, behavioural change 
among others, which are desired in the job market [63–
65]. This is further explained by the fact that the major-
ity of the alumni to some extent used the knowledge 
and skills acquired during the AFROHUN-Uganda One 
health activities at their most recent job and the fact that 
AFROHUN-Uganda One health activities were by far the 
best in relation to more than half of the alumni’s current 
jobs.

Besides the employment status, the study also sought 
to understand what facilitates application of the OH 
approach in the current employment of the alumni. We 
found out that being knowledgeable of OH or multidis-
ciplinary approaches was critical for its application in the 
current employment. Knowledge of OH and its benefits 
may have changed the attitude of the alumni toward col-
laboration with individuals from other disciplines, thus 
discouraging working in discipline-specific silos. Knowl-
edge has previously been shown to influence attitude 
[66]. In addition, the OH alumni in these organisations 
may have shared their knowledge and skills, which would 
ultimately stimulate a multidisciplinary and collaborative 
approach to work.

The OH approach was possible in some organisations 
given the nature of the activities they engage in. Some 
organisations have programs that span various disci-
plines, thus making a multi-disciplinary and multi-sec-
toral workforce feasible. Some organisations for instance 
engaged in the construction of sanitation infrastructure, 
meaning that they already had engineers, behavioural sci-
entists/sociologists, and environmental health scientists 
on board. At the same time such organisations engaged 
in disease surveillance thereby making the involvement 
of medical doctors, nurses and other clinical cadres 
inevitable. Such organisations may have joint meetings 
where all professionals are invited to contribute to the 
broader project/program or organizational goals. On the 
contrary, organisations that only focused on one line of 
business or thematic areas such as computing and legal 
matters provided limited avenues for the application of 
the OH approach.

Existing partnerships or collaborations between the 
different organisations were critical in fostering the OH 
approach in such organisations. Partnerships between 
the different organisations provided an opportunity for 
the formation of multisectoral and multidisciplinary 
teams. Some organisations for example worked with local 
authorities, ministries, departments and agencies, which 
usually have different professionals and staff of varying 
disciplines (such as monitoring and evaluation special-
ists, sanitation specialists, environmental engineers, 
water quality specialists and medical doctors among 

others). Working with such organisations helped them to 
team up with professionals from different backgrounds, 
thereby enabling them to utilize the OH approach in 
achieving their project objectives and goals.

Limited funding impeded the use of the one health 
approach in organisations employing the AFROHUN 
Uganda OH alumni [42, 67–69]. The current study 
revealed that organisations employing one health alumni 
did not have adequate funds to facilitate the application 
of the OH approach into their programs. It is important 
to note that the application of the OH approach requires 
bringing on board individuals from diverse backgrounds 
to solve common health or environmental challenges. 
Therefore, a lack of funds to remunerate individuals 
from diverse disciplines crippled the implementation of 
the OH approach. The limited funding that character-
izes organisations employing OH alumni should worry 
stakeholders concerned with the prevention of health 
challenges at the environment-animal-human interface 
since attainment of optima animal, human and environ-
mental health is largely dependent on a multi-discipli-
nary and multi-sectoral approach. The limited funding 
that characterizes organisations that employ OH alumni 
should stimulate alternative approaches for fostering 
the OH approach. Health-related organisations work-
ing on antimicrobial stewardship can for example work 
hand in hand with animal-health related organisations as 
well as environment/biodiversity related organisations to 
improve anti-microbial stewardship. This would enable 
the attainment of optimal human-animal-environmental 
health without necessarily increasing budgets.

A negative attitude towards working with people from 
other disciplines was a barrier to the application of the 
OH approach into the organisations employing the OH 
alumni. Whereas some efforts have been made to sen-
sitise the different stakeholders at the animal-human-
environment interface about the role of the one health 
approach in averting health challenges, individual atti-
tudes relating to teamwork remain unfavourable. The 
current study reveals that many stakeholders at the envi-
ronment-animal-human interface still work in silos. The 
negative attitude towards working with individuals from 
other disciplines may have resulted from job insecurity 
and lack of employment opportunities in the country. 
This may tempt individuals from one discipline not to 
join individuals of other disciplines in solving OH chal-
lenges. This study also revealed that individuals from 
some disciplines opted not to work with others with the 
belief that individuals from other cadres did not under-
stand the kind of work they do. This study illustrates a 
level of mistrust and insecurity among the different cad-
res. Therefore, there is a need to break the negative atti-
tude among employers in order to achieve the objectives 
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of the one health approach. This can be achieved through 
in-service trainings targeting individuals in organisations 
whose mission is to advance health and wellbeing.

Limited knowledge of the OH approach in organisa-
tions employing the OH alumni hindered the utilisa-
tion of the approach. This study revealed that, due to 
limited knowledge of the approach, many organisations 
recruited individuals from just one discipline, which 
hindered a collaborative, multisectoral and transdiscipli-
nary approach. The limited knowledge of the one health 
approach in organisations employing the OH approach 
could have resulted from the limited in-service trainings 
for individuals who are already employed. Nonetheless, 
the existence of OH alumni in some of these organisa-
tions should be capitalized on. The alumni can be use-
ful in the transfer of one health-related knowledge and 
competencies to their less competent colleagues. Besides, 
there is a need to conduct OH trainings to bridge the 
knowledge and competence gap in organisations work-
ing towards optimal animal, environmental and human 
health.

Strengths and limitations
This study may have been the first to establish the 
employment status of one health alumni, and the barri-
ers and facilitators of the application of the one health 
approach in organisations employing the one health 
alumni. It used an appropriate sample size, estab-
lished from those who had participated in the one 
health program hosted by AFROHUN-Uganda. How-
ever, our study had some limitations. Using virtual 
platforms such as Zoom for data collection was char-
acterised by poor internet connectivity which affected 
the quality of audio recordings, and consequently the 
transcripts which were used for analysis. This meant 
that some information may have been lost during the 
course of recording. As a countermeasure, each inter-
view was conducted by two researchers, among whom, 
was a note taker, whose role was to summarise all the 
responses given by the respondent. The research-
ers requested the respondents to elaborate on the 
responses that were not clear during the course of the 
interviews, thus reducing the risk of loss of vital infor-
mation. Some of the respondents in our study were 
engaged in the COVID-19 response which made it 
difficult for them to provide ample time for the inter-
views. This meant that the conversations between the 
research team and the respondents were shorter than 
would otherwise have been, consequently affecting data 
saturation. Failure to reach data saturation meant that 
our qualitative results and conclusions may be short of 
some key themes and subthemes [70]. Finally, our study 

was conducted only among the AFROHUN alumni 
in Uganda, and thus our findings cannot be general-
ized to the other 9 countries in the network or other 
health training programmes due to the differences in 
the training modalities. A more comprehensive study 
encompassing alumni in the different AFROHUN net-
work countries and partner institutions may address 
limitation related to generalizability of findings.

Reflexivity
The findings of the current study should be interpreted 
and utilised while putting the following into perspec-
tive. All the authors listed in this paper have in one 
way or the other been involved in the implementation 
of one health activities under the AFROHUN. WB is 
the AFROHUN Chief Executive Officer, JDK is a co-
investigator for the one health workforce project, EB is 
a former one health focal person for the Makerere Uni-
versity School of Public Health (MakSPH), while AM 
is the country manager for AFROHUN Uganda. SO 
was in 2016 the one health field attachment focal per-
son for the Makerere University College of Veterinary 
Medicine, Animal Resources and Biosecurity. TS, who 
conceptualised and led the study is a former one health 
field attachment focal person for MakSPH and he is 
currently the thematic lead for workforce assessment 
and tracking. TS is currently leading the development 
of a strategy to define a one health worker in Uganda 
and engages in periodic supervision and monitoring of 
the AFROHUN one health alumni in Uganda. AN, AT 
and DN are currently supporting the development of a 
strategy to define a one health worker in Uganda.

Conclusions
Our study revealed that more than two-thirds of the 
AFROHUN-Uganda OH alumni were in active employ-
ment, and nearly three quarters had jobs related to 
their fields of study. The facilitators of application of the 
OH approach into employing organisations included; 
being knowledgeable of one health or multidisciplinary 
approaches, presence of a multidisciplinary team/work-
force, nature of programs/activities implemented by the 
Organisation, and existing partnerships or collaborations 
between organisations. The barriers included limited 
funding, a negative attitude towards working with people 
from other disciplines, and limited knowledge of the OH 
approach. The current study reveals the need to develop 
job creators rather than seekers, and to innovatively 
integrate the OH approach in organisations through 
fostering collaborations among organisations, rather 
than increasing the number of staffs amidst the current 
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financial crisis. Based on our force field analysis, there is 
an urgent need to enhance and/or maintain knowledge 
of OH at workplaces and existing partnerships or col-
laborations between organisations. There is also a need to 
address barriers such as limited funding, low knowledge 
of the OH approach and a negative attitude toward OH in 
organizations.
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