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Background  
E-learning plays a key role in bridging competency gaps among the public health 
workforce to prevent, detect, and respond to public health emergencies. However, its 
implementation remains a challenge in resource-limited settings. In this study, we 
assessed the contextual fit and feasibility of a multi-communication online training 
(MOT) for its effective implementation. 

Methods  
A mixed-methods study was conducted among public health workers in 16 West African 
countries between Aug 10, 2023, and Oct 10, 2023. Data were collected through an online 
survey and in-depth interviews. Through a One Health forum and subregionally 
coordinated efforts, participants were sampled for the survey and interviews using virtual 
snowball and voluntary response techniques respectively. Contextual fit was measured 
with MOT preference and acceptability, while feasibility was measured with MOT 
willingness to use and workplace ICT availability using a novel tool. Statistical weighting 
was applied, and interviews were thematically analysed. Quantitative data were analysed 
using SAS version 9.4 with inverse probability weights and post-stratification weights at 
the country level. Descriptive statistics were summarized as unweighted and weighted 
frequencies and weighted proportions. Rao-Scott Chi-square test and Fisher’s exact test 
were used to identify factors with prognostic potential that were subjected to bivariate 
and multivariate analyses with a binary logit regression model to assess associations. 
Qualitative data were managed using Microsoft Excel and MAXQDA 10. 

Results  
A total of 231 survey responses were collected and seven interviews conducted. MOT was 
found to be of “somewhat” contextual fit with population estimates of (preference: 
29.61%, CI= 23.96-35.27; acceptability: 95.99%, CI= 93.79-98.18), and “strong” feasibility 
(willingness to use: 95.56%, CI= 93.78-97.35; workplace ICT availability: 82.09%, CI= 
77.50-86.68). Work area was found as a major predictor of MOT contextual fit and 
feasibility, where the probabilities of MOT preference, acceptability, willingness to use, 
and workplace ICT availability were 42% lower (CI= 0.58-0.59), 99% lower (CI= 0.01-0.14), 
95% lower (CI= 0.01-0.40), and 2.57 (CI= 1.22-5.40) times higher respectively for public 
health workers in rural areas compared to those in urban areas. Triangulating the 
quantitative and qualitative data showed issues around training resources accessibility, 
training characteristics, and training environment as factors that contributed to the 
contextual fit and feasibility ratings. 
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Conclusions  
This study findings provided evidence for the contextual fit and feasibility of MOT with 
geographic disparities, including associated factors that could inform prioritization, 
adaptation, and scale up of e-learning interventions through the equity lens towards 
improving the public health workforce capacity for global health security. 

A well-trained public health workforce is critical for 
global health security to prevent, detect, and respond to 
public health emergencies (e.g., epidemics, man-made dis
asters) anywhere in the world.1‑6 E-learning or online 
training delivered asynchronously (i.e., self-paced learning 
with recorded materials) and/or synchronously (i.e., real-
time learning through video conferencing) is a rapidly 
evolving training delivery method that is driven by ad
vancements in information and communication technology 
(ICT). Unlike face-to-face (F2F) method, e-learning is not 
bound by physical interaction, geographic location, and 
time requirements, thus offering greater flexibility for the 
delivery of training instructions as demonstrated, for ex
ample, during the COVID-19 pandemic, where in-person 
activities were restricted.7‑11 Though, e-learning has some 
limitations, ranging from low interactivity to delayed re
ceipt of instructor feedback, as well as high learning tasks 
(e.g., concurrent listening and navigation of ICT tools), 
its flexibility and relative advantages (e.g., high reach and 
cost effectiveness) have been attributed to the paradigm 
shift from F2F training to novel e-learning interventions 
among public health workers globally, including those in 
Africa.7‑16 More so, evidence shows that e-learning is as
sociated with improved learning outcomes as demonstrated 
in several meta-analysis, where they reported improvement 
in knowledge of health professionals exposed to e-learning 
compared to those with F2F method.8,17‑19 To maximize 
learning outcomes, a multi-communication online training 
(MOT), which is described as an e-learning intervention 
that incorporates a combination of synchronous and asyn
chronous online methods with a wide range of ICT-enabled 
approaches (e.g., facilitated learning, and social media-
based learning) has been identified as a promising practice 
for e-learning.12,20 

Similar to other regions of the world, there has been 
some progress in the implementation of e-learning among 
the public health workforce in Africa, which has grown from 
an era of university-led online trainings to public health in
stitutions-led trainings such as the World Health Organiza
tion’s Integrated Disease Surveillance and Response (WHO 
IDSR) and the Africa Centres for Disease Control and Pre
vention Institute for Workforce Development (CDC IWD)'s 
leadership and management online courses.21‑23 However, 
the contextual fit and feasibility of any of these e-learning 
interventions remain poorly understood. More so, while the 
adoption of e-learning interventions continues to increase 
in Africa, which is in part accelerated by the COVID-19 pan
demic, its implementation in the public health sector re
mains fragmented, uncoordinated, and inequitable due to 
numerous problems, including digital divide, economic in
equality, and other system-level factors (e.g., lack of work
place ICT policies, and unstable electric power).7,8,11,24‑26 

Thus, limiting the potential of maximizing their benefits 

for capacity building of the public health workforce in per
forming its core functions. This is especially important be
cause the African continent shares as high as 39.2% of the 
global burden of epidemic- and pandemic-prone diseases 
that are managed by its public health workers, who account 
for only 3% of the global health workforce.5,6,27 Hence, in
dicating a critical shortage of the expertise needed to ad
dress the public health needs of the communities in the 
continent. Further, the West African subregion suffers a 
disproportionate impact from these problems, where it ac
counts for 36.4% of the epidemic- and pandemic-prone dis
eases burden, as well as 41% of the health workforce short
age in the African region.6,28 Given this body of knowledge, 
understanding the “degree of influence” of these problems 
in their trainings through contextual fit and feasibility as
sessments, as well as the “how of influence” that is es
tablished by associated factors becomes very important for 
implementation of e-learning to inform its adaptation and 
scale up towards improving accessibility and usability of es
sential health information among public health workers for 
public health emergency management. 
In addition, the translation of the definitions of con

textual fit (i.e., “how well the program or practice aligns 
with the implementing site and focus populations’ percep
tions of strengths and needs, values, culture, and history, 
other initiatives and priorities, as well as internal capac
ity resources available for implementation”) and feasibility 
(i.e., “how well the program or practice can be integrated 
into the implementing site based on how operationalized 
the program or practice is, the supports available at the site 
to support implementation, and the strength and availabil
ity of research data”),26 into practical information suggests 
that the usual assessment of contextual fit and feasibility 
of evidence-based interventions (EBIs) like e-learning with 
a single construct of preference or acceptability, or willing
ness to use in either case of contextual fit and feasibility 
due to the lack of a consensus in their assessments, may not 
give the true estimates of these implementation outcomes 
in a real-world situation. Also, the interpretation of the rat
ings of contextual fit and feasibility (i.e., high, or low) by 
any of these constructs is subjective due to the lack of em
pirical thresholds.29,30 

Although, findings from a few studies provided some in
sights into the contextual fit and feasibility of e-learning 
among the public health workforce in Africa, including a 
meta-analysis conducted between 2020 and 2022 that 
showed an e-learning willingness to use rate of 49.5%, and 
a preference rate of 29.7% that is marginally comparable to 
F2F (33.5%),12 as well as an acceptability rate of 90.5% re
ported in another study.16 The rating of these constructs is 
challenging and their generalizability is limited in making 
meaningful conclusions because of lack of a representative 
sample population by country (i.e., studies are usually con
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ducted in a single country) or work setting (i.e., studies are 
predominantly hospital-based and exclude other settings 
such as community-based organizations), or work sector 
(i.e., studies are mostly human health-focused and exclude 
other sectors such as animal health), including a scarcity 
of qualitative evidence.8,17‑19 More so, while there is an 
overwhelming evidence on the downstream factors (e.g., 
sex, age) that are associated with acceptability of and will
ingness to use e-learning interventions, there is a gap in 
knowledge about how upstream factors (e.g., workplace ICT 
availability, financial incentives) and midstream factors 
(e.g., self-efficacy, performance expectancy) mediate the 
acceptance and use of e-learning among the public health 
workforce in most settings, including Africa.7,8,26 To sup
port effective implementation and scale up of e-learning 
interventions for global health security, we conducted a 
mixed-methods study using a novel pragmatic rating tool 
to assess: 

METHODS 

This is a cross-sectional study with mixed-methods concur
rent design that involved a quantitative survey and qual
itative interviews. Online survey and in-depth interviews 
(IDIs) were used to determine the views of public health 
workers on the constructs, including preference; accept
ability; willingness to use; and workplace ICT availability 
towards MOT to inform understanding of its feasibility and 
contextual fit in West Africa. The qualitative data provided 
more information on how and to what extent these ob
jectives were perceived by public health workers, including 
practitioners, managers, trainers, and policymakers. Quan
titative data were triangulated with qualitative data to ex
plain the contextual fit and feasibility of a MOT interven
tion in the subregion. The study was conducted from Aug 
10, 2023, to Oct 10, 2023. Throughout this study, we fol
lowed the Good Reporting of a Mixed-Methods Study 
(GRAMMS) checklist (Appendix 1 ),31 in addition to the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guideline. This study was approved 
by the Emory University Institutional Review Board and the 
West African Health Organization (WAHO). All participants 
provided informed consent prior to the quantitative survey 
and qualitative interviews, as well as the permission to have 
the interviews audio-recorded. 

STUDY SETTINGS 

To improve representativeness, all 16 countries of West 
Africa were included in this study. The countries were strat
ified by the three main official languages in the subregion: 
English (The Gambia, Ghana, Guinea, Liberia, Nigeria, 
Sierra Leone); French (Benin, Burkina Faso, Cote d’Ivoire, 

Mali, Mauritania, Niger, Senegal, Togo); and Portuguese 
(Cape Verde or Cabo Verde, Guinea-Bissau). These coun
tries differ by public health worker-population (PH-P) ratio, 
economy, and emergency preparedness and response (EPR) 
capacity (Figure 1 ). The subregion is reported to have a 
total of 1,054,042 public health workers serving a popula
tion of 390,953,045 (i.e., PH-P ratio of 1:371), an average 
gross domestic product per capita of $2,594, and an average 
global health security index score of 32.3 of a possible score 
of 100 prior to the COVID-19 pandemic.32‑35 

STUDY PARTICIPANTS AND SAMPLING 

Using the One Health approach, public health workers 
across the human, animal, and environmental health sec
tors in West Africa were invited to voluntarily participate in 
quantitative survey and qualitative interviews. Participants 
in this study included public health workers in three groups 
based on the WHO EPR action plan,3 including core public 
health workers (public health specialists); healthcare work
ers with one or more public health functions (physicians, 
nurses, laboratory scientists and technicians); and allied 
workers (environmental health scientists and technicians, 
veterinarians and assistant veterinarians). The estimated 
sample size for the quantitative survey was 222 based on an 
expected proportion of 90.5% of public health workers that 
considered e-learning as an acceptable modality of training 
in an African setting at 95% confidence, and after adjusting 
for a non-response rate of 40% for most online surveys fo
cused on e-learning topic.16,36 

Adjusting for non-response rate of 40%, 

A total of 231 public health workers completed the survey. 
Of the total survey responses, 146 (63.2%) were completed 
in English, 80 (34.6%) in French, and 5 (2.2%) in Por
tuguese. For qualitative interviews, nine IDIs were consid
ered sufficient to generate all relevant themes.37 However, 
we were only able to interview seven participants (four Eng
lish and three French speakers) due to lack of Portuguese 
speaking proficiency among the research team. Participants 
were sampled for the quantitative survey using a virtual 
snowball technique. We identified 43 EPR focal persons 
across the human, animal, and environmental sectors in 
each study site from the West African Health Organization 
(WAHO)'s workforce database; they were then contacted via 
email to sensitize them about the study. Second, a follow-
up email was sent to: (1) complete the study’s pre-test sur
vey via Google Forms; and (2) participate in an online fo

1. The contextual fit of MOT (with outcomes on prefer
ence and acceptability) and associated factors; and 

2. The feasibility of MOT (with outcomes on willingness 
to use and workplace ICT availability) and associated 
factors among public health workers in 16 West 
African countries. 
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Figure 1. Distribution of public health workforce density, economy, and emergency preparedness capacity of             
study sites in West Africa, 2023. Map was created based on data from WHO 2018, World Bank 2018, GHS 2019,                     
and Our World in Data’s website (more details are given in Appendix 8). PH-P – public health worker-population,                   
GDP – gross domestic product, GHS – global health security, WHO – World Health Organization.                

rum via Zoom, where they received more information about 
the study’s objectives and were requested to assist in wider 
dissemination of the main survey’s Google Forms to their 
colleagues and networks using any communication media 
(e.g., email, social media). 
For the qualitative interviews, we recruited interviewees 

from the EPR focal persons that participated in the online 
forum using voluntary response sampling technique given 
that the study population were appropriately represented 
in the forum sample. Of the 27 participants that attended 
the online forum, we had 12 diverse participants from the 
human, animal, and environmental health sectors that ex
pressed interest in the IDIs, out of which seven confirmed 
their availability and were included in the IDIs. 

FRAMEWORK AND INSTRUMENTS 

Quantitative data were collected using a self-designed, 
semi-structured questionnaire. The development of the 
survey questionnaire was guided by our newly proposed 
pragmatic contextual fit and feasibility (PCoF) tool frame
work and scoring or rating system designed with theoretical 
underpinnings from knowledge-to-action framework and a 
modified unified theory of acceptance and use of technol
ogy,38,39 which depicts how outcomes of preference and ac
ceptability of EBI could interact to inform contextual fit, 
as well as how interactions of willingness to use an EBI 
and resource availability outcomes inform feasibility (Ap
pendix 2, 3  ). The survey contained a total of 23 questions 
that correspond to ten categories: sociodemographic infor
mation (job discipline, age, sex, years of experience, work 

setting, work sector, work area, work country); personal 
ICT accessibility; previous e-learning; workplace internet 
funding; ICT acceptability and use mediating factors (self-
efficacy, effort expectancy, performance expectancy, atti
tude, social influence); contextual fit (MOT acceptability, 
MOT preference); feasibility (MOT use willingness, work
place ICT availability), including questions on perceived 
ICT constraints and enablers, and recommendations for e-
learning delivery that are reported in another study. Addi
tionally, we used “e-learning preference” as a proxy mea
sure of “MOT preference” with the assumption that those 
who prefer to be trained via e-learning are likely to prefer 
any approach (e.g., multi-communication) used in its deliv
ery. The survey questions were mostly closed-ended with a 
few that were open-ended. The open-ended questions in
cluded parts of the survey where participants could enter 
their responses for “other” answer option, and the question 
on recommendations for e-learning delivery. To reduce re
sponse bias from guessing, “Not sure” was included as part 
of the answer options where appropriate. The survey ques
tionnaire was created in English and translated into two 
languages: French, and Portuguese, and back translated to 
English by the translation unit of WAHO to ensure that 
meaning was retained (Appendix 4 ). Quantitative data 
were collected online using Google Form (Google LLC, 
Mountain View, CA, USA) with a user-friendly interface. 
The survey Google Form link was created for each language. 
The qualitative interviews were guided by the PCoF 

framework constructs (acceptability, preference, willing
ness to use, resource availability). Guided by this frame
work and in line with the quantitative survey, our IDIs 
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guide focused on interviewees’ opinions on how they per
ceive preference; acceptability; willingness to use; and 
workplace ICT availability towards implementation of MOT, 
and the underlying reasons for their perceptions (Appen
dix 5 ). 

DATA COLLECTION 

The survey questionnaire was pilot tested among 39 public 
health workers, who represented a majority of study sites. 
The average completion time for the survey was about 10 
minutes. Recipients of the pilot-test survey had no sug
gestions for improvement of the questionnaire. To reduce 
missing data and low response associated with online sur
veys, responses to all questions were made “required” for 
the survey to be successfully completed. The survey link 
was shared via email to focal public health personnel in 
each study site identified from the workforce database of 
WAHO. These focal persons were encouraged to further 
share the survey link among their subregional public health 
networks to achieve a virtual snowball sampling. Only focal 
persons who did not complete the pilot-test survey were re
quired to complete the main survey before sharing the link 
with their networks. Responses from the pilot-test survey 
were not included in the final analysis. To increase partic
ipation of the target population, the survey was also pro
moted through the WAHO website, newsletter, and social 
media. The Africa Centers for Disease Control and Preven
tion (CDC) and the African Field Epidemiology Training 
Network (AFENET) were contacted to promote subregional 
participation. Responses to the survey questionnaire were 
voluntary and anonymous. All were asked to give informed 
consent in the online survey before being prompted to re
spond to the questions and were informed that they could 
withdraw at any time of the survey. To protect privacy of 
the participants, no personally identifiable information 
(e.g., email) of the participants were recorded in the Google 
Forms during completion of the survey. Confidentiality was 
ensured by not sharing the data to anyone outside of the re
search team. The survey responses were automatically gen
erated into an Excel spreadsheet by the Google Form’s soft
ware and combined. 
The qualitative interviews were conducted among public 

health experts (e.g., managers, trainers, policymakers) with 
varying experience across the human, animal, and environ
mental health sectors. A semi-structured IDIs guide was 
developed with nine open-ended main questions with as
sociated seven probing questions. A broad data-generating 
question was first used: “tell me about your work expe
rience”. Open-ended main questions were used to obtain 
detailed descriptions (e.g., “can you describe a particular 
training modality that is mostly used in your workplace”; 
and “what are your thoughts on the acceptability of a multi-
communication, online training among practitioners in 
your field”). Probing questions ranged from non-specific 
questions (e.g., “Please tell me more about that”) to specific 
questions (e.g., “could you describe what you think are 
some of the factors that may influence the acceptance of 
a multi-communication, online training among practition

ers in your field”). The IDIs guide was created in English 
and translated to French. Consistent with the quantitative 
survey, our IDIs guide focused on interviewees’ opinions 
on how they perceive preference; acceptability; willingness 
to use; and workplace ICT availability towards implemen
tation of MOT, and the underlying reasons for their per
ceptions. The IDIs also explored their thoughts on existing 
ICT constraints and enablers, including their recommenda
tions for e-learning delivery that are reported in a study 
elsewhere (Appendix 5 ). The IDIs guides were not pilot-
tested due to a small sample of available participants that 
volunteered to be interviewed. The IDIs were facilitated by 
two members of the research team (KOO and LSS), who 
have English and French speaking proficiency respectively 
and are experienced qualitative interviewers. The IDIs were 
conducted via an institutional-sponsored Zoom platform 
(Zoom Video Communications Inc, CA, USA) in a private 
and quiet location. The main and probing questions were 
added or removed through the course of the IDI depending 
on the type of responses provided. Examples of instances 
that necessitated these modifications include the intervie
wee bringing up an issue that required clearer explanation, 
an interviewee answering a question in a closed manner, or 
an interviewee having already thoroughly described an is
sue in a previous part of the IDIs. We conducted the IDIs 
until thematic saturation was reached for each interviewee 
and no new themes were emerging. The IDIs took approx
imately one hour. With interviewees’ permission, the IDIs 
were concurrently audio-recorded and transcribed verbatim 
during each session using the Zoom’s in-built recording 
and multi-language transcript services. The IDIs were tran
scribed verbatim in English and French languages respec
tively. By listening to the audio recordings in multiple se
quences, all verbatim transcripts were reviewed by the 
interviewers for accuracy. The verbatim transcripts in 
French were translated to English. The IDIs were voluntary, 
and all interviewees were asked to give verbal informed 
consent before each interview and were informed that they 
could withdraw at any time of the interview without any 
penalty or loss of benefits to which they may be otherwise 
entitled. All transcripts were de-identified to ensure con
fidentiality. All personally identifiable information was re
moved from the transcripts, for example, by replacing 
names with generic phrases and numbers (e.g., public 
health specialist PH1, veterinarian V1). The audio record
ings, and transcripts were stored on a password-protected 
computer prior to data analysis. 

DATA ANALYSIS 

Quantitative data were cleaned and analysed using SAS ver
sion 9.4 (SAS Institute, Cary, North Carolina, USA). The 
study outcomes’ construct variables are MOT preference 
rate (defined as the proportion of participants who indi
cated e-learning as their preferrable training method); 
MOT acceptability rate (proportion of participants who 
found MOT as an acceptable method for their training); 
MOT willingness to use rate (proportion of participants 
who have the intention to use MOT for their capacity build
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ing); and workplace ICT availability rate (proportion of par
ticipants who reported accessibility to both computer and 
internet in their workplaces). Preference variable was cre
ated by coding “E-learning” answer to question 12 as “Yes”, 
and “Physical” and “Hybrid” answers as “No”. Workplace 
ICT availability variable was created by coding “Computer 
and Internet” answer to question 11 as “Yes”, and “Com
puter” and “None” answers as “No”. Since binary variables 
(i.e., variables which can have only a Yes or No value) 
are used in SAS statistical analysis of categorical outcome 
variables, “Not sure” and “No” responses were combined 
as “No” value as consistent with the study’s underlying 
assumptions (Appendix 2, 6  ). To improve representative
ness in the results, statistical weighting procedure was em
ployed with inverse probability weights and post-stratifi
cation weights at the country level using data from the 
World Health Organization (WHO) report on health work
force in the African region in 2018 to account for unequal 
probability of selection of participants, and due to differ
ences in the distribution of baseline characteristic at the 
country level between our study sample and target popula
tion (Appendix 7, 8  ). The SAS survey procedure was used 
to account for clustering at the country level, and statis
tical weights. Unweighted frequencies, weighted frequen
cies, and weighted proportions of the categorical outcome 
variables were reported overall, and by country. Normal
ity of numeric variables (age, experience) was assessed us
ing Sharpiro-Wilk test given that our sample size is less 
than 2000, with variables determined as normal if p>0.05, 
and they were both found to have non-normal distribu
tions. Normality was also assessed graphically using his
togram (Appendix 9 ). Weighted medians and interquartile 
ranges (IQRs) were reported for age, and years of experi
ence given their non-normality. Differences between distri
bution of independent variables or factors (job discipline, 
age categories, sex, years of experience categories, work 
setting, work sector, work area, work country, personal ICT 
accessibility, previous e-learning, self-efficacy, effort ex
pectancy, performance expectancy, attitude, social influ
ence, and workplace internet funds) associated with out
come variables were assessed using Rao-Scott Chi-square 
test and Fisher’s exact test. The factors that were signifi
cant at p<0.05 in the Rao-Scott Chi-square and Fisher’s ex
act tests were included in the bivariate analysis with binary 
logit regression model to evaluate factors that predicted 
the outcome variables. Associations between factors and 
primary outcome variables were assessed using multivari
ate binary logit regression models with traditional Max
imum Likelihood estimates. Multicollinearity diagnostics 
were conducted to ensure that the independent variables 
included in the multivariate logistic regression models were 
not highly correlated with each other. Multicollinearity was 
established if two or more independent variables had 
eigenvalues close to 0, and variance decomposition pro
portions greater than 0.3 with corresponding condition in
dex of 10-30 or higher, for which they were dropped in the 
multivariate logistic regression model. In analytical situa
tions where quasi-complete separations (i.e., situations lin
ear combinations of all or some of the independent vari

ables yields a perfect prediction of the primary outcome 
variables that leads to non-convergence of and biased tra
ditional Maximum Likelihood estimates) were detected in 
part due to our study small sample size, in addition to the 
inclusion of multiple independent variables, the Firth’s Pe
nalized Likelihood regression technique was used to pro
duce odds ratio estimates to reduce such analytical bias. 
And, in instances where complete separation persisted with 
a particular independent variable after the Firth’s Penalized 
Likelihood regression technique, the variable was excluded 
in the multivariate regression model. 3-level categorical 
variables (low, moderate, and high) were created to rank 
MOT preference; MOT acceptability; MOT willingness to 
use; and workplace ICT availability rates for easier interpre
tation. This was determined by geospatially calculated ter
tile cut-point values for each outcome variable rate at the 
country level using quantile data classification method in 
ArcGIS version 10.3.1 (Esri, Redland, CA, USA) because it is 
considered most appropriate for ordinal data, and their pro
portion distributions are presented with choropleth maps 
created by symbology procedure. For MOT preference, 
ranking was determined as “low” when the rate is ≤ 22.2%, 
“moderate” (22.3%-37.5%), and “high” (37.6%-100%), while 
MOT acceptability is ranked as “low” when rate is ≤ 87.5%, 
“moderate” (87.6%-95.0%), and “high” (95.1%-100%). For 
MOT willingness to use, ranking was defined as “low” when 
the rate is ≤ 92.3%, “moderate” (92.4%-95.0%), and “high” 
(95.1%-100%), while workplace ICT availability was ranked 
as “low” when rate is ≤ 37.5%, “moderate” (37.6%-72.7%), 
and “high” (72.8%-100%). A two-sided p<0.05 was consid
ered statistically significant for all analyses. 
Qualitative data were analysed using thematic analysis. 

The IDI transcripts were independently coded by 2 coders 
(the interviewers: KOO and LSS). The analysis included 
reading of the transcripts several times to gain understand
ing of the meanings conveyed and identify key issues. The 
key issues identified were used to create codes. A codebook 
was developed with code definitions, inclusion criteria, ex
clusion criteria, and examples. Coding was performed until 
thematic saturation was reached. Codes were then com
pared and discussed by the team until consensus on the 
themes was achieved. Thick descriptions were produced, 
and sufficient quotations collected from the transcripts for 
the themes to explain the research questions. Qualitative 
data were managed using Microsoft Excel and MAXQDA 
10. Our qualitative data analysis was consistent with Braun 
& Clarke 15-point Thematic Analysis checklist (Appendix  
10).40 

Findings from the quantitative data and qualitative in
terviews were triangulated to understand preference, ac
ceptability, willingness to use, and workplace ICT avail
ability towards MOT among public health workers in West 
Africa using a joint display (Figure 2 ). The joint display 
was developed with meta-inferences that evaluated the co
herence of the quantitative and qualitative findings by (1) 
“confirmation” (i.e., agreement between quantitative and 
qualitative findings); (2) “expansion” (i.e., existence of dif
ferent aspects of the same phenomenon identified by quan
titative and qualitative findings); and (3) “discordance” 
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Figure 2. Triangulation of study’s quantitative and qualitative research components for joint display of             
findings.41  This triangulation approach serves as the basis for the concurrent collection, analysis, interpretation,              
and reporting of quantitative and qualitative data in this study. UTAUT – unified theory of acceptance and use of                    
technology, ICT – information and communication technology, MOT – multi-communication online training, IDI              
– in-depth interview.    

(i.e., disagreement between quantitative and qualitative 
findings).41 We used the PCoF tool’s 3-category qualitative 
ranking (strong, somewhat, weak) to explain contextual fit 
and feasibility. We presented the geospatial distribution of 
contextual fit and feasibility rankings at the country level 
using manual interval data classification method in ArcGIS 
by converting their 3-level categorical variables to percent
ages where “strong” was assigned a maximum score value 
of 3 (100%), “somewhat” a value of 2 (66.67%), and “weak” 
a minimum value of 1 (33%) to show the quantity of the 
variables relative to other score values (Appendix 3 ). 

RESULTS 

SOCIODEMOGRAPHICS 

A total of 231 public health workers from 16 West African 
countries completed the quantitative survey for this study, 
with results computed for a population estimate of 
2,873,004 after statistical weighting by country (Table 1 ). 
For the quantitative findings, we found that the median age 
of public health workers that participated in the survey was 
39 (IQR= 34-46) years, while the median work experience 
was 10 (IQR= 6-16) years. Public health workers from urban 
areas accounted for a majority (78.7%) of the survey par
ticipants compared to those from rural areas (21.3%). The 
proportion of public health workers that participated who 
are males (63.5%) was higher than those who are females 
(36.5%). A greater proportion of public health workers in 

human sector (66.59%) participated than those in animal 
(18.85%) and environment (14.56%) sectors. 
For qualitative interviews, a total of seven individuals 

were included for IDIs. The individuals interviewed were 
managers, trainers, and policymakers in their respective 
fields of public health. All were from urban areas with 4 fe
males and 3 males. The IDIs included public health experts 
from human (n= 3), animal (n= 3), and environment (n= 1) 
sectors (Table 1 ). 

RATE, ASSOCIATIONS, THEMES, AND META-INFERENCES 

MOT PREFERENCE 

QUANTITATIVE 

Of the 231 public health workers, a population estimate 
of 29.61% (95% CI= 23.96-35.27) reported having prefer
ence for MOT. The MOT preference rate varied significantly 
by country (p= 0.0006), from the highest in Mauritania 
(87.50%) to the lowest in Cote d’Ivoire (7.69%) [Appendix  
11  Table 1   and  Fig. 1 ]. Quantitative findings showed that 
work area, age, sex, performance expectancy, attitude, pre
vious e-learning, and workplace internet funding had sta
tistically significant associations with MOT preference in 
both bivariate and multivariate analysis. MOT preference 
was less likely among public health workers in rural areas 
than those in urban areas (aOR= 0.58; 95% CI= 0.58-0.59). 
MOT preference was more likely among public health work
ers aged ≤ 29 years (versus 30-39 years, aOR= 58.22; 95% 
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Table 1. Sociodemographic characteristics of public health workers that participated in the assessment of             
contextual fit and feasibility of multi-communication online training (MOT) in West Africa, 2023              

Characteristic Quantitative Survey Qualitative Interview 

N = 231 Nw = 2,873,004 N = 7 

n nw (%w) n 

Country 
Benin 

6 4129 (0.14) 1 

Burkina Faso 11 13816 (0.48) - 

Cabo Verde 9 308.35566 (0.01) - 

Cote d’Ivoire 13 98352 (3.42) 1 

Ghana 9 363102 (12.64) - 

Guinea 10 16984 (0.60) - 

Guinea-Bissau 9 1517 (0.05) - 

Liberia 6 22158 (0.77) 1 

Mali 6 26561 (0.92) - 

Mauritania 8 2459 (0.09) - 

Niger 9 1777 (0.06) 1 

Nigeria 40 2190501 (76.24) 2 

Senegal 3 127271 (4.43) - 

Sierra Leone 8 1769 (0.06) - 

The Gambia 28 119.79728 (0.01) 1 

Togo 56 2179 (0.08) - 

Area 
Rural 

66 611085 (21.30) - 

Urban 165 2261919 (78.70) 7 

Age (yrs) Median: 39, IQR= 34-46 
≤ 29 

24 286994 (10.00) - 

30-39 86 1101107 (38.30) - 

40-49 84 942724 (32.80) - 

50-59 37 542179 (18.90) - 

Sex 

Female 68 1048561 (36.50) 4 

Male 163 1824443 (63.50) 3 

Discipline 
Environmental health scientist/technician 

31 360191 (12.54) 1 

Laboratory scientist/technician 17 102516 (3.57) - 

Nurse 22 72998 (2.54) - 

Physician 22 542421 (18.88) - 

Public health specialist 99 1046071 (36.41) 3 

Veterinarian/assistant veterinarian 29 410929 (14.30) 3 

Others 11 337878 (11.76) - 

Sector 
Animal 

37 541720 (18.85) 3 

Environment 33 418216 (14.56) 1 

Human 161 1913069 (66.59) 3 

Work experience (yrs) Median: 10, IQR= 6-16 
≤ 5 

38 617686 (21.51) - 

6-10 69 940234 (32.73) - 

11-15 51 589959 (20.53) 2 

16-20 45 373588 (13.00) 3 

21-25 18 201534 (7.01) 1 
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Characteristic Quantitative Survey Qualitative Interview 

N = 231 Nw = 2,873,004 N = 7 

n nw (%w) n 

26-30 6 54819 (1.91) 1 

> 30 4 95185 (3.31) - 

Setting 
Government public health institution 

113 792607 (27.59) 2 

Government environment health institution 10 89,449 (3.12) - 

Government animal health institution 14 90700 (3.16) 3 

Private public health institution 16 319300 (11.11) - 

Private environment health institution 3 54840 (1.91) - 

Private animal health institution 0 0 - 

Human hospital/clinic (public or private) 23 444524 (15.47) - 

Animal hospital/clinic (public or private) 5 96406 (3.36) - 

Academia (public or private) 13 222784 (7.75) 2 

Community-based organization 4 9853 (0.34) - 

Non-governmental organization 23 633627 (22.05) - 

Faith-based organization 3 55109 (1.92) - 

Others 4 63805 (2.22) - 

MOT – multi-communication online training. n – number of participants with a characteristic. nw – weighted number of those participants. %w – weighted percentage of those par
ticipants among all study participants. yrs – years. IQR – interquartile range. - means not applicable. Others for “discipline” include journalist, medical anthropologist, secretary in 
health institution. Others for “setting” include commercial radio station, department of army health, food and agriculture organization of the United Nations. 

CI= 56.97-59.49) and 50-59 years (versus 30-39 years, aOR= 
1.75; 95% CI= 1.74-1.76), and less likely among 40-49 years 
(versus 30-39 years, aOR= 0.40; 95% CI= 0.39-0.40). Female 
public health workers were more likely to have preference 
for MOT than those who are males (aOR= 2.54; 95% CI= 
2.53-2.56). MOT preference was less likely among public 
health workers who reported lack of performance ex
pectancy for MOT than those who had this attribute (aOR= 
0.04; 95% CI= 0.03-0.04). MOT preference was less likely 
among public health workers who reported lack of internet 
funding in their workplaces than those who reported exis
tence of workplace internet funding (aOR= 0.37; 95% CI= 
0.36-0.37) [Table 2 ]. 
Overall, opinions from the public health workers that 

participated in the IDIs suggested a moderate preference 
for MOT, where three interviewees (42.86%) of a total of 
seven reported that public health workers are likely to pre
fer eLearning compared to three endorsements (42.86%) 
for F2F and one (14.28%) for hybrid, which was in discor
dance with the result from the survey. IDIs were analysed 
into training resources accessibility, training characteris
tics, and training environment themes with their respective 
meta-inferences (Table 2 ). 

QUALITATIVE 

TRAINING RESOURCES ACCESSIBILITY 

Consistent with the survey findings, IDIs with the public 
health workers highlighted that access to ICT (computer, 
internet), which is mostly dependent on the work area 
(rural or urban) of a public health worker was one of the 

training resources accessibility factors that could influence 
the preference for MOT. 

“So, the first thing is the cost attached. That is, the data 
or the internet, that is personally paid for that’s one that 
might discourage one from using that. Two is the equip
ment also, you need to have a computer and have a lap
top. You also need to have a power source. So, it’s some
thing that also might discourage someone from using it 
even when they have an opportunity to do it. Third, and 
also has to do with the person knowledge on IT. And not 
too many people know how to use IT equipment or lap
top”. 
-Male veterinarian ID6 

In addition, IDIs further elaborated on training resources 
accessibility with insights on how higher training cost could 
lower preference for MOT or vice versa. 

“Because most times when you are organizing physical 
training for participants, you are limited by funds. Some
times you can only pick what you can afford but with the 
virtual, you can, you can take as many as you need to”. 
-Male veterinarian ID2 

TRAINING CHARACTERISTICS 

IDIs added self-efficacy for MOT as some of the factors that 
could be associated with preference for MOT among pub
lic health workers. They expressed their concerns on the 
differences in self-efficacy of public health workers across 
area, age, and sex. 

“…because they are learned, they can operate the gadget. 
And, at least they have the basic tools like some have the 
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Table 2. Factors, themes, and meta-inferences associated with multi-communication online training (MOT)           
preference among public health workers in West Africa, 2023          

Characteristic MOT Preference 

Bivariate† Multivariate¶ 

p-value aOR 95% CI p-value 

Area 
Rural 

0.0361 0.58 0.58-0.59 <.0001 

Urban Ref Ref Ref 

Age (yrs) 
≤ 29 

<.0001 58.22 56.97-59.49 <.0001 

30-39 Ref Ref Ref 

40-49 0.40 0.39-0.40 <.0001 

50-59 1.75 1.74-1.76 <.0001 

Sex 0.0439 

Female 2.54 2.53-2.56 <.0001 

Male Ref Ref Ref 

Setting 0.0004 - - - 

Performance 
expectancy 
No 

0.0006 0.04 0.03-0.04 <.0001 

Yes Ref Ref Ref 

Attitude 
No 

<.0001 <0.001 <0.001-<0.001 <.0001 

Yes Ref Ref Ref 

Previous e-
learning 
No 

<.0001 5.39 5.33-5.46 <.0001 

Yes Ref Ref Ref 

Workplace 
internet funding 
No 

0.0091 0.37 0.36-0.37 <.0001 

Yes Ref Ref Ref 

Theme Meta-inference 

Training resources 
accessibility 
Training 
characteristics 
Training 
environment 

Discordance: survey showed low rate of MOT preference (29.61%), while interviews suggested moderate 
preference. 
Expansion: survey found association with training resources accessibility by work area and internet funding, 
and interviews added training cost. 
Expansion: while survey reported association with training characteristics by performance expectancy, and 
interviews added self-efficacy. 
Expansion: while survey showed association with training environment by work area, and interviews added 
work obligations. 
Discordance: unlike interviews findings, survey found associations with training environment by public 
health worker's age, sex, attitude, and previous e-learning. 

MOT – multi-communication online training. Bold p-value indicate statistically significant (p<0.05). aOR – adjusted odds ratio. CI – confidence interval. †From simple logistic re
gression. ¶From multiple logistic regression. yrs – years. Setting was not included in the multiple regression model due to persistent complete separation despite the use of Firth’s 
Penalized Likelihood regression technique. - means not applicable. 

computer or the handsets that are that can be used to ac
cess some of this virtual training”. 
-Female public health specialist ID4 

TRAINING ENVIRONMENT 

IDIs expanded knowledge on how external environment 
might affect preference for MOT. IDIs revealed that public 
health workers who have more work obligations are likely 
to have preference for MOT. 

“If you have an individual that is so, so tied up with per
sonal work, that particular individual may prefer to do an 

online program. Then if you have someone that has a lit
tle bit time on his hand, they would prefer to do a kind of 
physical stuff”. 
-Female veterinarian ID3 

MOT ACCEPTABILITY 

QUANTITATIVE 

Of the 231 public health workers, a population estimate 
of 95.99% (95% CI= 93.79-98.18) found MOT as an accept
able training modality. The MOT acceptability rate varied 
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Table 3. Factors, themes, and meta-inferences associated with multi-communication online training (MOT)           
acceptability among public health workers in West Africa, 2023          

Characteristic MOT Acceptability 

Bivariate† Multivariate¶ 

p-value aOR 95% CI p-value 

Area 
Rural 

0.0004 0.01 <.001-0.14 0.0023 

Urban Ref Ref Ref 

Age (yrs) 
≤ 29 

<.0001 0.01 0.001-0.13 <.0001 

30-39 Ref Ref Ref 

40-49 13.64 1.35-137.94 0.0077 

50-59 32.53 2.53-418.16 0.0021 

Theme Meta-inference 

Training 
resources 
accessibility 
Training 
characteristics 
Training 
environment 

Confirmation: both survey and interviews reported high MOT acceptability. 
Expansion: survey showed association with training resources accessibility by work area, and interviews added 
electricity and training cost. 
Discordance: unlike survey findings, interviews reported training characteristics, including self-efficacy, effort 
expectancy and performance expectancy, and further added training instruction clarity. 
Expansion: survey showed association with training environment by public health worker's age, and interviews 
added work and family obligations. 

MOT – multi-communication online training. Bold p-value indicate statistically significant (p<0.05). aOR – adjusted odds ratio. CI – confidence interval. †From simple logistic re
gression. ¶From multiple logistic regression. yrs – years. (Note: age has a combined p-value of 0.0009 for multivariate analysis). 

by country, from as high as 100% in Benin, Cote d’Ivoire, 
Ghana, Liberia, Mali, Niger, and Senegal to 77.78% in Cabo 
Verde and Guinea-Bissau, but this difference was not sta
tistically significant (p= 0.5257), as shown in Appendix 11   
Table 2   and  Fig. 2 . Quantitative findings showed that work 
area and age had statistically significant associations with 
MOT acceptability in both bivariate and multivariate analy
sis. MOT acceptability was less likely among public health 
workers in rural areas than those in urban areas (aOR= 
0.01; 95% CI= 0.01-0.14). MOT acceptability was less likely 
among public health workers aged ≤ 29 years (versus 30-39 
years, aOR= 0.01; 95% CI= 0.001-0.13) and more likely 
among 50-59 years (versus 30-39 years, aOR= 32.53; 95% 
CI= 2.53-418.16), and 40-49 years (versus 30-39 years, aOR= 
13.64; 95% CI= 1.35-137.94). [Table 3 ]. 
Overall, views from the public health workers inter

viewed indicated a high acceptability for MOT among public 
health workers, where six interviewees (85.71%) of a total 
of seven were in agreements, which was consistent with the 
result from the survey. IDIs were analysed into training re
sources accessibility, training characteristics, and training 
environment themes with their respective meta-inferences 
(Table 3 ). 

QUALITATIVE 

TRAINING RESOURCES ACCESSIBILITY 

In agreement with the survey findings, IDIs with the public 
health workers suggested that access to ICT, which is 
mostly dependent on the work area of a public health 
worker was one of the training resources accessibility fac
tors that could influence the acceptability for MOT. 

Moreover, IDIs further validated training resources ac
cessibility with insights on how higher training cost could 
lower acceptability for MOT or vice versa. Another issue 
that many complained about was the instability of elec
tricity in their respective workplaces, which they reported 
could greatly affect the acceptability of MOT among public 
health workers in their respective countries. 

“Yes, it may be accepted provided the facilities are in place 
adequately, I know they’re good suggestions for training 
modalities, but also, like in this country, for example, we 
have issues of internet. Most of the time we have low 
bandwidth, and also, we have erratic electricity supply. So 
those are even some of the factors that would not even al
low sometimes those internet-based learning”. 
-Male public health specialist ID1 

TRAINING CHARACTERISTICS 

Unlike the survey findings, IDIs revealed self-efficacy, effort 
expectancy and performance expectancy for MOT as some 
of the factors that could be associated with acceptability 
for MOT among public health workers. They expressed their 
concerns on the differences in self-efficacy, effort ex
pectancy and performance expectancy of public health 
workers across area, age, and sex. Of note, one of the public 
health workers believed that despite these differences, that 
the extensive use of e-learning during the COVID-19 pan
demic could have improved the self-efficacy, effort ex
pectancy and performance expectancy for any e-learning 
intervention (e.g., MOT) among many public health work
ers in Africa. 

“Well, you know, after 2020 we discovered that we could 
meet without being physical, and people are already get
ting used to the fact that you don’t have to attend physical 
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meetings. So, in the workplace so many meetings are be
ing held virtually and we still make headway, we plan, we 
do meetings, we pass information and things are working. 
So, I believe that we have come to a place where we know 
there’s no going back again. Yeah, we cannot go back to 
the way we used to do things before 2020. So, I believe 
that’s it would be a good thing”. 
-Female veterinarian ID3 

Additionally, IDIs further expanded on how the charac
teristics of MOT could influence its acceptability based on 
the clarity of its instruction. 

“Yes, maybe if instructions also are not clear to those that 
are to undergo the training, it might influence the issue 
of acceptability. So, once the instructions on the modal
ities on how to go about the particular training is made 
very clear prior to the beginning of the course, I think that 
there is no problem with that”. 
-Male public health specialist ID1 

TRAINING ENVIRONMENT 

IDIs expanded knowledge on how external environment 
might affect acceptability for MOT. IDIs indicated that pub
lic health workers who have more work and/or family oblig
ations are likely to find MOT acceptable, while they also 
acknowledged the challenge of possible distractions during 
training. 

“So, the first thing is, the kind of work the person does, 
looking at animal health work, it is mostly field based. 
So, I think it going to also affect acceptability regardless 
of the training model. Because it’s possible someone who 
is taking a self-paced course leaves and goes to the field 
for weeks to attend to animal health diseases issues, and 
then when the person returns, they can go over the course 
again”. 
-Male veterinarian ID6 

“So, if we look at, the person relationship because at times 
if one is doing self-paced, the person might want to take 
that course when they are already at home after work, and 
everything, and then, maybe at a time to have time for 
your kids or your wife or husband. That might also affect 
that learning because they have gone to work from 8 to 
5 in the routine hours, and once you take a computer to 
start going through your course, it might seem to be an
other thing”. 
-Male veterinarian ID6 

MOT WILLINGNESS TO USE 

QUANTITATIVE 

Of the 231 public health workers, a population estimate of 
95.56% (95% CI= 93.78-97.35) were willing to use MOT. The 
MOT willingness to use rate varied significantly by coun
try (p= <.0001), from as high as 100% in Benin, Cabo Verde, 
Ghana, Mali, Niger, Senegal, and Sierra Leone to 77.78% in 
Guinea-Bissau (Appendix 11   Table 3   and  Fig. 3 ). Quanti
tative findings showed that work area and work experience 
had statistically significant associations with MOT willing
ness to use in both bivariate and multivariate analysis. 

MOT willingness to use was less likely among public health 
workers in rural areas than those in urban areas (aOR= 0.05; 
95% CI= 0.01-0.40). MOT willingness to use was less likely 
among public health workers with work experience 21-30 
years (versus ≤ 10 years, aOR= 0.02; 95% CI= 0.001-0.367) 
[Table 4 ]. 
Overall, opinions from the public health workers inter

viewed indicated a high willingness to use MOT among 
public health workers, where six interviewees (85.71%) of 
a total of seven were in agreements, which was consistent 
with the result from the survey. IDIs were analysed into 
training resources accessibility, training characteristics, 
and training environment themes with their respective 
meta-inferences (Table 4 ). 

QUALITATIVE 

TRAINING RESOURCES ACCESSIBILITY 

In alignment with the survey findings, IDIs with the public 
health workers suggested that access to ICT, which is 
mostly dependent on the work area of a public health 
worker was one of the training resources accessibility fac
tors that could influence the willingness to use MOT. 
Also, IDIs further supported training resources accessi

bility with insights on how higher training cost could lower 
willingness to use MOT or vice versa. Another issue that 
many were worried about was the instability of electricity in 
their respective workplaces, which they reported could con
siderably affect the willingness to use MOT among public 
health workers in their respective countries. 

“I will say, take the example of Ministry of Health, the 
Ministry of Health in all services they have the internet 
connection, so already, it is not necessarily given money 
when I say motivation, it is not giving money, it’s making 
sure that the person has an internet connection because 
when you ask someone the connection remains expensive 
in Africa because you can buy internet worth 60 gigabytes 
when you talk about a distance course, it’s going to be a 
platform to download videos etc”. 
-Female public health specialist ID7 

TRAINING CHARACTERISTICS 

In contrast to the survey findings, IDIs revealed training 
relevance and training content as some of the factors that 
could be associated with willingness to use MOT among 
public health workers. They emphasized that MOT would 
have to be relevant to public health workers in terms of rel
evance to their job, or countries, or subregional priority dis
eases, or topical public health issues, for them to be willing 
to use it. 

“Yeah, I believe they will be willing to participate. Well, if 
they perceive that this kind of training is going to be ben
eficial to what do they do in their workplace then they will 
surely do it”. 
-Female veterinarian ID3 

More so, IDIs further validated how the characteristics of 
MOT could influence the willingness of public health work
ers to use it with based on the quality of its contents. It was 
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Figure 3. Geospatial distribution of contextual fit of multi-communication online training (MOT) among public             
health workers in West Africa, 2023.       

Table 4. Factors, themes, and meta-inferences associated with multi-communication online training (MOT)           
willingness to use among public health workers in West Africa, 2023            

Characteristic MOT Willingness to Use 

Bivariate† Multivariate¶ 

p-value aOR 95% CI p-value 

Area 
Rural 

<.0001 0.05 0.01-0.40 0.0092 

Urban Ref Ref Ref 

Work experience 
(yrs) 
≤ 10 

<.0001 Ref Ref Ref 

11-20 1.22 0.14-10.39 0.05 

21-30 0.02 0.001-0.367 0.0012 

> 30 ∞ ∞ <.0001 

Effort expectancy 
No 

<.0001 51.15 0.40-∞ 0.1040 

Yes Ref Ref 

Theme Meta-inference 

Training resources 
accessibility 
Training 
characteristics 
Training 
environment 

Confirmation: both survey and interviews reported high MOT willingness to use. 
Expansion: survey showed association with training resources accessibility by work area, and interviews 
added electricity, and training cost. 
Discordance: unlike survey findings, interviews reported training characteristics, including training relevance 
and training content. 
Expansion: survey showed association with training environment by public health worker's age and work 
experience, and interviews added work and family obligations. 

MOT – multi-communication online training. Bold p-value indicate statistically significant (p<0.05). aOR – adjusted odds ratio. CI – confidence interval. †From simple logistic re
gression. ¶From multiple logistic regression. yrs – years. ∞ – infinity. 

many suggestions that public health workers would be will
ing to use MOT if it contains practice-based teachings with 
indigenous and contextually feasible practices other than 
merely textbook standards. 

“because I said a lot of countries perhaps do not have 
their own platforms, but even with those that we often 
have, it is the design of content that is the issue, and 
therefore if we have a subregional platform who manages 
to make adapted content and for different practitioners in 
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all sectors, I think it would be quite innovative and then 
people will be interested”. 
-Female environmentalist ID5 

TRAINING ENVIRONMENT 

IDIs expanded knowledge on how external environment 
might affect the willingness of public health workers to use 
MOT. IDIs suggested that public health workers who have 
more work and/or family obligations are likely to be willing 
to use MOT, while they also acknowledged the challenge of 
possible distractions during training. 

“…in this country, it is only less than 10% of veterinarians 
that work in the public or government. Over says 70 to 
80% of them work as private individuals, so some of them 
need time, they need their time. So, moving them around 
might not be convenient for them. We will be able to have 
them join you virtually from wherever they are to attend 
your training, contribute what they need to contribute…”, 
-Male veterinarian ID2 

WORKPLACE ICT AVAILABILITY 

QUANTITATIVE 

Of the 231 public health workers, a population estimate 
of 82.09% (95% CI= 77.50-86.68) reported availability of 
ICT for MOT. The MOT workplace ICT availability rate var
ied significantly by country (p= 0.0020), from as high as 
100% in Senegal to 25% in Mauritania (Appendix 11   Table  
4  and  Fig. 4 ). Quantitative findings showed that country, 
work area, age, sex, discipline, sector, setting, performance 
expectancy, attitude, and previous e-learning had statisti
cally significant associations with workplace ICT availabil
ity for MOT in bivariate analysis, however, only work area 
remained statistically significant in multivariate analysis. 
Workplace ICT availability for MOT was more likely among 
public health workers in rural areas than those in urban ar
eas (aOR= 2.57; 95% CI= 1.22-5.40) [Table 5 ]. 
Overall, thoughts from the public health workers inter

viewed suggested a high workplace ICT availability for MOT 
among public health workers, where all the seven inter
viewees (100%) were in agreements, which was consistent 
with the result from the quantitative survey but highlighted 
many challenges as well. IDIs were analysed into training 
resources accessibility, training characteristics, and train
ing environment themes with their respective meta-infer
ences (Table 5 ). 

QUALITATIVE 

TRAINING RESOURCES ACCESSIBILITY 

IDIs expanded knowledge on training resources accessibil
ity, where it was might pointed out that workplace ICT 
availability for MOT among public health workers might be 
based on country and work area, particularly stressing out 
the issue of internet connectivity. While many believed that 
a considerable number of public health workers have some 
access to ICT at their workplaces, they expressed the prob
lem of insufficient internet data bundles and low internet 

bandwidth. They additionally shared that this problem of
ten challenges their capacity building potential in two ma
jor ways. First, they stated that poor internet connectivity 
often limits their engagements in e-learning, for example, 
in situations where there was a complete lack of internet 
services in their workplaces or homes, even when they still 
had adequate data bundles for internet connectivity. Sec
ond, they also mentioned that their lack of access to good 
internet bandwidth in their countries reduces the effective
ness of e-learning for their capacity building, for example, 
in instances where they experienced multiple internet dis
connections during an ongoing training session. 

“Whether it is for example, internet-based, it depends on 
how much access to internet this particular individual 
has based on the environment or location, if not, they 
wouldn’t want to do it based on the experience that we 
have from conducting trainings. Like in a IDSR, WHO 
training, we invited a lot of the fieldworkers to participate 
and attend on scheduled period, but some will register and 
then may not end up attending the meeting because they 
didn’t have the facilities available to make them attend. 
Not that they were not willing to but they because the en
vironment was not feasible for them”. 
-Male public health specialist ID1 

MOT CONTEXTUAL FIT 

QUANTITATIVE 

Overall, the quantitative findings on preference and accept
ability of MOT among public health workers from 16 West 
African countries as extrapolated using the PCoF tool rat
ing guide in Appendix 3 , suggests that MOT is of “some
what contextual fit” among public health workers in West 
Africa. MOT contextual fit varied by country, from the high
est (strong fit) in Benin and Senegal to the lowest (weak fit) 
in Guinea-Bissau and The Gambia (Table 6   and  Figure 3 ). 
In the multivariate analysis, only work area and age were 
found to have statistically significant associations with 
both MOT preference (area, p= <.0001; age, p= <.0001) and 
acceptability (area, p= 0.0023; age, p= 0.0009) in Table 2   
and Table 3  respectively, which could be inferred as major 
predictors of MOT contextual fit among public health work
ers in West Africa. Other factors including sex, attitude, 
previous e-learning, and workplace internet funding that 
demonstrated statistical significance in either case of pref
erence or acceptability were considered as minor-moderate 
predictors of MOT contextual fit. 

QUALITATIVE 

Qualitative interviews provided insights about electricity 
and training cost as factors for training resources acces
sibility; self-efficacy, effort expectancy, performance ex
pectancy, and training instruction clarity as factors for 
training characteristics; and work area, worker’s age, and 
work and family obligations as factors for training envi
ronment by confirmation or expansion, or discordance with 
quantitative findings (Table 2   and  Table 3 ). 
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Figure 4. Geospatial distribution of feasibility of multi-communication online training (MOT) among public            
health workers in West Africa, 2023.       

MOT FEASIBILITY 

QUANTITATIVE 

Overall, the quantitative findings on willingness to use and 
workplace ICT availability for MOT among public health 
workers from 16 West African countries as extrapolated us
ing the PCoF tool rating guide in Appendix 3 , suggests that 
MOT has “strong feasibility” among public health workers 
in West Africa. MOT feasibility varied by country, from the 
highest (strong feasibility) in Ghana, Mali, and Senegal to 
the lowest (weak feasibility) in Mauritania (Table 7   and  
Figure 4 ). In the multivariate analysis, only work area 
(rural or urban) was found to have statistically significant 
associations with both MOT willingness to use and work
place ICT availability (MOT willingness to use, p= 0.0092; 
workplace ICT availability, p= 0.0128) in Table 4  and Table  
5 respectively, which could be inferred as a major predictor 
of MOT feasibility among public health workers in West 
Africa. Another factor that demonstrated statistical signifi
cance in either case of MOT willingness to use or workplace 
ICT availability was work experience, which was considered 
as a minor-moderate predictor of MOT feasibility. 

QUALITATIVE 

Qualitative interviews offered insights about electricity, 
training cost, internet connectivity, and country as factors 
for training resource accessibility; training relevance and 
training content as factors for training characteristics; and 
work and family obligations as factors for training envi
ronment by confirmation or expansion, or discordance with 
quantitative findings (Table 4   and  Table 5 ). 

DISCUSSION 

While evidence suggests the increasing use of e-learning 
for training of public health workers on EPR core com
petencies given its convenience and cost-effectiveness, re
search shows that the implementation of these interven
tions remains a major challenge in Africa, particularly in 
West Africa, where the need is greatest due to increased 
epidemic- and pandemic-prone diseases burden and health 
workers shortage.2,5‑7,11,14,27,28,38,39,42‑44 Therefore, un
derstanding the contextual fit and feasibility of e-learning 
for capacity building of public health workers is important 
to provide baseline evidence that could help improve poli
cies and programs to support their effective uptake for 
maximum impact on global health security. In this study, 
we evaluated the contextual fit (with outcomes on prefer
ence and acceptability) and feasibility (with outcomes on 
willingness to use and workplace ICT availability) of MOT 
among public health workers in 16 West African countries 
using a mixed-methods design and a novel PCoF tool rating 
system (Appendix 3 ). Overall, triangulating the quanti
tative and qualitative findings, we found that MOT is of 
“somewhat” contextual fit and has a “strong feasibility” 
for implementation among the public health workforce in 
a resource-limited setting like West Africa. More so, we 
observed variability in these findings across countries and 
some associated factors, which may in part be due to dif
ferences in the structural determinants such as economic 
strength, technology, and policies of the countries that af
fect the living or working conditions and behavioural 
choices of the population. 
In this study, the “somewhat” contextual fit for MOT was 

explained by a combined ranking of MOT preference rate of 
29.6% (ranked as moderate) and MOT acceptability rate of 
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Table 5. Factors, themes, and meta-inferences associated with workplace ICT availability for multi-          
communication online training (MOT) among public health workers in West Africa, 2023             

Characteristic Workplace ICT Availability 

Bivariate† Multivariate¶ 

p-value aOR 95% CI p-value 

Country 
Benin 

<.0001 2.48 0.32-18.93 0.1404 

Burkina Faso 0.37 0.06-2.26 0.5335 

Cabo Verde 2.53 0.44-14.63 0.0648 

Cote d’Ivoire 0.21 0.03-1.43 0.2342 

Ghana 0.14 0.02-1.20 0.1337 

Guinea 0.67 0.12-3.70 0.8885 

Guinea-Bissau 0.46 0.06-3.48 0.7576 

Liberia 0.92 0.13-6.41 0.6318 

Mali 0.31 0.03-2.95 0.5283 

Mauritania 3.75 0.59-23.83 0.0800 

Niger 0.65 0.12-3.50 0.9265 

Nigeria 0.37 0.12-1.17 0.3042 

Senegal 0.11 0.002-5.736 0.3627 

Sierra Leone 1.35 0.22-8.53 0.3439 

The Gambia 0.39 0.10-1.43 0.4183 

Togo Ref Ref Ref 

Area 
Rural 

0.0009 2.57 1.22-5.40 0.0128 

Urban Ref Ref Ref 

Age (yrs) 
≤ 29 

<.0001 0.65 0.20-2.12 0.8056 

30-39 Ref Ref Ref 

40-49 0.49 0.22-1.11 0.5632 

50-59 0.37 0.12-1.11 0.2573 

Sex 
Female 

<.0001 2.18 0.99-4.79 0.0527 

Male Ref Ref Ref 

Discipline 
Environmental health scientist/
technician 

<.0001 2.41 0.56-10.40 0.8841 

Laboratory scientist/technician 1.99 0.52-7.64 0.8515 

Nurse 3.04 0.87-10.57 0.5659 

Physician 2.21 0.68-7.19 0.9994 

Public health specialist Ref Ref Ref 

Veterinarian/assistant veterinarian 7.09 1.14-44.25 0.1290 

Others 1.13 0.20-6.50 0.3685 

Sector 
Animal 

0.0001 0.58 0.10-3.24 0.8148 

Environment 0.49 0.12-2.09 0.5476 

Human Ref Ref Ref 

Setting <.0001 - - - 

Performance expectancy 0.0443 - - - 

Attitude 0.0137 - - - 

Previous e-learning <.0001 - - - 

Theme Meta-inference 

Training resources accessibility Expansion: survey showed high MOT workplace ICT availability, and interviews added internet connectivity 
issues. 
Expansion: survey showed association with training resources accessibility by work area, and interviews added 
country 

MOT – multi-communication online training. ICT – information and communication technology. Bold p-value indicate statistically significant (p<0.05). aOR – adjusted odds ratio. CI 
– confidence interval. †From simple logistic regression. ¶From multiple logistic regression. yrs – years. ∞ – infinity. Setting was not included in the multiple regression model due to 
persistent complete separation despite the use of Firth’s Penalized Likelihood regression technique. Performance expectancy, attitude, and previous e-learning were not included in 
the multiple regression model due to multicollinearity. - means not applicable. 

96.0% (ranked as high), which were both found to be sig
nificantly associated with work area and age and were in

ferred as major predictors of contextual fit. In addition, we 
found other factors that were determined as minor-moder
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Table 6. Contextual fit ranking of multi-communication online training (MOT) among public health workers in              
West Africa, 2023    

Characteristic MOT Preference 
%w (rank) 

MOT Acceptability 
%w (rank) 

MOT CONTEXTUAL FIT 
score (rank) 

West Africa 
Overall 

29.6 (moderate) 96.0 (high) 2 (somewhat fit) 

Country 
Benin 

50.0 (high) 100.0 (high) 3 (strong fit) 

Burkina Faso 18.2 (low) 90.9 (moderate) 2 (somewhat fit) 

Cabo Verde 55.6 (high) 77.8 (low) 2 (somewhat fit) 

Cote d’Ivoire 7.7 (low) 100.0 (high) 2 (somewhat fit) 

Ghana 33.3 (moderate) 100.0 (high) 2 (somewhat fit) 

Guinea 60.0 (high) 80.0 (low) 2 (somewhat fit) 

Guinea-Bissau 11.1 (low) 77.8 (low) 1 (weak fit) 

Liberia 33. (moderate) 100.0 (high) 2 (somewhat fit) 

Mali 33.3 (moderate) 100.0 (high) 2 (somewhat fit) 

Mauritania 87.5 (high) 87.5 (low) 2 (somewhat fit) 

Niger 22.2 (low) 100.0 (high) 2 (somewhat fit) 

Nigeria 27.5 (moderate) 95.0 (moderate) 2 (somewhat fit) 

Senegal 66.7 (high) 100.0 (high) 3 (strong fit) 

Sierra Leone 37.5 (moderate) 87.5 (low) 2 (somewhat fit) 

The Gambia 14.3 (low) 85.7 (low) 1 (weak fit) 

Togo 16.1 (low) 92.9 (moderate) 2 (somewhat fit) 

MOT – multi-communication online training. %w – weighted proportion of participants that indicated yes to MOT preference and acceptability among all participants with the same 
characteristic. %w is rounded off to 1 decimal place. Contextual fit ranks are extrapolated using the PCoF scoring/rating system from Appendix 3. 

ate predictors, including sex, attitude towards ICT, previous 
e-learning, and workplace internet funding that demon
strated statistical significance in either case of preference 
or acceptability. These findings are consistent with results 
reported in Africa and comparable to results from other re
gions of the world.12,16,45‑47 We further found that many 
public health workers attributed the contextual factors as
sociated with preference and acceptability of MOT to fac
tors around training resources accessibility (electricity and 
training cost); training characteristics (self-efficacy, effort 
expectancy, performance expectancy, and training instruc
tion clarity); and training environment (family and work 
obligations) that could have influenced the MOT contextual 
fit and feasibility ratings demonstrated in this study, espe
cially for the suboptimal level of MOT preference observed. 
Specific insights shared by many of them included, for ex
ample, interruptions in e-learning due to erratic electric
ity, or how public health workers with higher work obliga
tions are likely to prefer e-learning than other modalities 
and are unable to effectively use it due to distractions from 
work. Overall, our findings support the body of knowledge 
on preference and acceptability of e-learning, where similar 
associations have been established, but remains inconclu
sive.12,16,45‑47 This variability in findings may be because of 
differences in settings, target populations, existing country 
social policies, study sample size, and research methodol
ogy. 
Specifically, in our study we found that the likelihoods of 

preference and acceptability of MOT were lower for public 
health workers in rural areas when compared to those in ur

ban areas, which could be attributed to lower access to ICT 
resources and differences in inadequate digital literacy that 
have been reported in similar settings.45,48,49 Contrary to 
general knowledge, we found that those who are young (≤ 
29 years) were more likely to have preference for MOT and 
less likely to accept MOT compared to public health work
ers aged 30-39 years. This finding provided new insights 
that having preference for a digital solution might not cor
relate with the acceptability of such intervention due to 
several factors. One of the explanations for this, could be 
that, while young public health workers demonstrated a 
higher preference for MOT maybe because of its added ben
efits (e.g., convenience, cost-effectiveness) and their well-
known technological proficiency with ICT tools, they might 
have found MOT unacceptable based on disagreement with 
the form in which e-learning interventions are being cur
rently designed (e.g., lack of context-specific content) and 
delivered (e.g., poor interactivity and engagement) in the 
African setting. Although, this finding was observed among 
the young subpopulation, this issue is also relevant for the 
different age groups in the public health workforce with im
plications on low uptake and poor fidelity of e-learning in
terventions that contribute to its ineffective scale up for 
meaningful public health impact. This finding suggests the 
need for more research among young public health workers 
to better understand the factors associated with their ac
ceptability for e-learning to improve its adaptation and im
plementation in West Africa and other similar settings. This 
is important given evidence of employment shift to younger 
people worldwide, in which young people aged 15-29 years 
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Table 7. Feasibility ranking of multi-communication online training (MOT) among public health workers in West              
Africa, 2023   

Characteristic MOT Willingness to Use 
%w (rank) 

Workplace ICT Availability 
%w (rank) 

MOT FEASIBILITY 
score (rank) 

West Africa 
Overall 

95.6 (high) 82.1 (high) 3 (strong feasibility) 

Country 
Benin 

100.0 (high) 33.3 (low) 2 (somewhat feasibility) 

Burkina Faso 81.8 (low) 72.7 (moderate) 2 (somewhat feasibility) 

Cabo Verde 100.0 (high) 33.3 (low) 2 (somewhat feasibility) 

Cote d’Ivoire 92.3 (low) 92.3 (high) 2 (somewhat feasibility) 

Ghana 100.0 (high) 88.9 (high) 3 (strong feasibility) 

Guinea 80.0 (low) 70.0 (moderate) 2 (somewhat feasibility) 

Guinea-Bissau 77.8 (low) 77.8 (high) 2 (somewhat feasibility) 

Liberia 83.3 (low) 66.7 (moderate) 2 (somewhat feasibility) 

Mali 100.0 (high) 83.3 (high) 3 (strong feasibility) 

Mauritania 87.5 (low) 25.0 (low) 1 (weak feasibility) 

Niger 100.0 (high) 66.7 (moderate) 2 (somewhat feasibility) 

Nigeria 95.0 (moderate) 80.0 (high) 2 (somewhat feasibility) 

Senegal 100.0 (high) 100.0 (high) 3 (strong feasibility) 

Sierra Leone 100.0 (high) 37.5 (low) 2 (somewhat feasibility) 

The Gambia 92.9 (moderate) 82.1 (high) 2 (somewhat feasibility) 

Togo 92.9 (moderate) 55.4 (moderate) 2 (somewhat feasibility) 

MOT – multi-communication online training. %w – weighted proportion of participants that indicated yes to MOT use willingness and 
workplace ICT availability among all participants with the same characteristic. %w is rounded off to 1 decimal place. Feasibility ranks 
are extrapolated using the PCoF scoring/rating system from Appendix 3. 

account for 19.2%-28% of the health and social workforce 
in LMICs, which is largely driven by the increasing youth 
populations and retirement of aging workers.50‑52 Notably, 
is the rising state of this trend in Africa, where youths ac
count for 65% of its total population.53 Further, these find
ings emphasize the importance of using a robust method
ology like the PCoF tool that concurrently measures both 
preference and acceptability of an EBI (e.g., MOT) to assess 
its contextual fit other than basing this assessment on ei
ther preference or acceptability, as it has been historically 
practiced. In addressing these geographic and age gaps in 
e-learning implementation among public health workers, 
there is a need for more proactive multisectoral leadership, 
aligned investments, and evidence-informed policies (e.g., 
rural- and youth-responsive digital policies) to shift the im
plementation of e-learning from a state of “siloed learning 
initiatives” to “integrated learning systems” that are sup
ported by relevant national, regional and global infrastruc
tures for its sustainability and health systems strengthen
ing. 
These findings on preference and acceptability of MOT 

align with existing evidence, for example, a meta-analysis 
by Dedeilia and colleagues that was performed to assess the 
modalities of training among health workers between 2020 
and 2022 across six WHO regions showed that 29.7% of 
African health workers preferred e-learning, which is simi
lar to 29.6% reported in this study.12 On the other hand, our 
finding on MOT acceptability with a rate of 96.0% is slightly 
higher but comparable to 90.5% reported from a scoping 

review on training modalities among public health work
ers, with included articles between 2000-2019 and from 
Africa.16 Some of the reasons that may provide explanation 
for the observed increase in the acceptability of MOT, in
clude first, the increased use of e-learning during the 
COVID-19 pandemic due to social distancing measures 
(e.g., lockdown) that restricted the participation of public 
health workers in the conventional F2F training modality, 
where it is likely that the self-efficacy, effort expectancy, 
and performance expectancy of public health workers to
wards e-learning could have increased as a result. Second, 
is the possibility that the inherent characteristics of MOT 
with multiple options, including a training that incorpo
rates a combination of synchronous and asynchronous on
line methods with a wide range of ICT-enabled approaches 
such as facilitated learning and social media-based learning 
might be perceived by public health workers as more user-
friendly and responsive to their busy work schedules, thus 
generating more acceptability. Nevertheless, our results 
shed additional light on the complexity associated with 
population decision making towards acceptability and use 
of e-learning in the African context. Practically, we believe 
this study underscores the importance of engaging poten
tial end users of any EBI for better understanding of the 
contextual issues to inform culturally appropriate and peo
ple-centered policies for public health workforce capacity 
building, improved job performance, and return on invest
ment in the areas of health, education, and economic 
growth. 

A pragmatic assessment of contextual fit and feasibility for e-learning implementation among public healt…

Journal of Global Health Economics and Policy 18



Similar to MOT contextual fit, the “strong feasibility” of 
MOT was explained by a combined ranking of MOT willing
ness to use rate of 95.6% (ranked as high) and workplace 
ICT availability rate of 82.1% (ranked as high), which were 
both found to be significantly associated with work area and 
was inferred as a major predictor of feasibility. Work expe
rience was determined as a minor-moderate predictor given 
that it demonstrated statistical significance in either case 
of MOT willingness to use or workplace ICT availability. 
These findings agree with what were reported in previous 
studies.12,16,45‑47 We further identified that many public 
health workers attributed the contextual factors associated 
with MOT willingness to use and workplace ICT availabil
ity among public health workers to themes around training 
resources accessibility (electricity, training cost, and coun
try); training characteristics (training relevance, and train
ing content); and training environment (family and work 
obligations) that could have influenced our results. Spe
cific views reported by many of them included, for example, 
their inaccessibility to ICT resources for e-learning despite 
their willingness to use it. 
Our findings on willingness to use MOT is higher than 

49.5% reported in the same meta-analysis by Dedeilia and 
colleagues.12 Comparable to the observed increase in ac
ceptability for e-learning as found in our study, we argue 
that improvement in the self-efficacy and perhaps the per
formance expectancy of public health workers towards e-
learning from sustained use during the COVID-19 pan
demic might be some of the factors responsible for this 
increase. In the same vein, this reason might be attributed 
to the high rate of workplace ICT availability observed in 
our study probably as a tangible benefit from the increasing 
investments in digital technology, which may have been 
driven by the need to keep public health workers educated 
despite the pandemic, including those in rural areas. In ad
dition, our study showed that MOT contextual fit varied by 
country, from the highest (strong fit) in Benin and Senegal 
to the lowest (weak fit) in Guinea-Bissau and The Gambia. 
This variability may be attributed to differences in the eco
nomic power of public health workers in these countries to 
access to ICT personally or in their workplaces, where a re
port in 2018 indicated higher gross domestic product (GDP) 
per capital in Benin ($2,220) and Senegal ($2,617) versus 
Guinea-Bissau ($1,500) and The Gambia ($1,882).54 

Another possible explanation for this variance could be 
the difference in digital literacy skills among public health 
workers as proximate effects of workplace and/or national 
digital policies in these countries. In fact, according to a 
World Bank report in 2019, Benin was said to have received 
a grant of $100 million to expand its digital technology ser
vices with a particular focus on rural areas in addition to 
the existence of national digital policies in the country as 
well as in Senegal.54‑56 Whereas for MOT feasibility, we 
found Ghana, Mali, and Senegal to have strong feasibil
ity, and a weak feasibility in Mauritania. Similarly, from 
the economic perspective, evidence suggests that GDP per 
capital is not only high in the countries with strong feasi
bility (Ghana, $4,267; Mali, $1,667; and Senegal, $2,617), 
but digital technology investments are high as well.54,56,

57 For instance, Mali was said to have launched its 5G 
network in 2022, which could mean better internet con
nectivity and improved preference or acceptability of MOT 
among its public health workforce.57 In summary, these 
findings highlight the need for equity-focused policies to 
increase investments in digital solutions like MOT using a 
“whole-of-government” approach to bridge geographic and 
age disparities, plus existing economic and digital gaps for 
improved learning outcomes among public health workers 
for global health security. An example of these approaches 
could be by establishing transparent and collaborative part
nerships between the public health sector, relevant non-
health sectors (e.g., telecommunication, private institu
tions) and end users (public health workers) to co-design, 
co-deliver, and co-manage digital platforms for effective 
and efficient learning. Lastly, our findings provide baseline 
evidence to inform the real-world implementation and po
tential scale up of MOT and related e-learning interven
tions in West Africa and other relevant settings. See Box 1   
for details. 

STRENGTHS AND LIMITATIONS 

Our study has some strengths. First, to our knowledge, this 
is the first subregional study that assessed contextual fit 
and feasibility of an e-learning intervention in all the West 
African countries among professionally, culturally, and lin
guistically diverse public health workforce population. Sec
ond, our study used a mixed-methods design and novel 
methodology, both of which accounted for robust explana
tory variables and the complexity of any EBI implementa
tion at the population and setting levels. Third, we per
formed statistical weighting at the country level using data 
from a 2018 WHO report on health workforce in the African 
region to make our results more subregionally representa
tive.32 Fourth, we used SAS PROC Survey methodology that 
accounted for the study design and clustering to reduce an
alytical bias from inaccurate standard errors estimation. 
Our study has some limitations. First, there is a pos

sibility of selection bias due to lack of complete public 
health workforce database, in which we were unable to ap
ply a random sampling approach and public health work
ers that chose to participate in this study might have had 
a greater interest and opinion in the topic, which could 
have led to the overestimation of our outcome variables. 
Another possibility for selection bias is from the low par
ticipation of public health workers from rural areas, but 
our finding with a rural-urban ratio of 1:2 is consistent 
with what is obtainable in most physical surveys. Second, 
our findings could have been limited by information bias 
due to our inability to provide explanations to any partic
ipants that might need further clarifications to better an
swer the survey questionnaire given that the quantitative 
survey in study was conducted online, but this was limited 
with the design of our questionnaire in simple languages. 
Third, despite statistical weighting, some countries had low 
participation in the survey despite efforts being made to 
promote widespread national participation through emails, 
social media, official websites, and newsletter of our sub
regional networks, including the WAHO, the Africa CDC, 
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Box 1   
Summary  

Existing evidence before this study      

The use of e-learning or online training delivered asynchronously (i.e., self-paced learning with recorded ma
terials) and/or synchronously (i.e., real-time learning through video conferencing) is becoming increasingly 
popular among health professionals in Africa compared to face-to-face training due to increased accessibility, 
greater flexibility, and reduced costs. Current evidence suggests the use of multi-communication online train
ing (MOT) [i.e., a training intervention that incorporates a combination of synchronous and asynchronous on
line methods with a wide range of ICT-enabled approaches such as facilitated learning, and digital simulation-
based learning] as a feasible evidence-based intervention to improve the competency of public health workers 
given its demonstrated effectiveness and successful implementation in higher institutions of learning. Yet the 
training of public health workers through online and interactive modalities remains under-implemented in the 
African continent, particularly in West Africa, where the burden of public health emergencies and the shortage 
of skilled public health personnel is substantial despite increasing advancements and investments in ICT. Prior 
to this study, contextual fit and feasibility of online training is poorly understood, and they have been mostly 
evaluated as an individual outcome of preference or acceptability, or willingness to use, especially among a 
non-representative sample population by quantitative method with scoring or rating tools that fail to account 
for the complexities associated with their assessments in a real-world setting. We thus conducted this study to 
understand the contextual fit and feasibility of MOT, including associated factors in 16 West African countries 
to guide its effective implementation. 

New findings from this study      

We conducted a mixed-methods study in 16 countries of West Africa using a multi-language online survey 
with a novel pragmatic rating tool, and in-depth interviews among professionally, culturally, and linguistically 
diverse public health workforce population (practitioners, managers, trainers, and policymakers) across hu
man, animal, and environment sectors through subregionally coordinated efforts to improve the representa
tiveness of our findings. Using this robust methodology, including performance of statistical weighting based 
on data from the World Health Organization (WHO) report on health workforce in the African region in 2018; 
rating of the study outcomes with a newly proposed pragmatic contextual fit and feasibility (PCoF) tool; and 
triangulating both quantitative survey and qualitative interviews, this study provided the first subregional 
snapshot of the contextual fit and feasibility of e-learning implementation in an under-resourced setting like 
Africa. In this study, we found MOT to be contextually fit and feasible, though with variability across countries. 
We also identified factors around training resources accessibility (contextual fit: work area, electricity, training 
cost, and feasibility: work area, electricity, training cost, internet connectivity, country); training characteris
tics (contextual fit: self-efficacy, effort expectancy, performance expectancy, training instruction clarity, and 
feasibility: training relevance, training content); and training environment (contextual fit: work area, worker’s 
age, work and family obligations, and feasibility: work and family obligations), which could serve as a baseline 
evidence to inform the real-world implementation and potential scale up of MOT and related e-learning inter
ventions in West Africa and other relevant settings. 

Policy and practice implications of this study        

The present study provided baseline evidence to public health practitioners, managers, trainers, and policy
makers that could guide their decision making for the prioritization, adaptation, and scale up of e-learning in
terventions like MOT among the public health workforce to improve their capacity for global health security. 
Existing standardized training platforms such as the Field Epidemiology Training Program (FETP), and the 
Points of Entry Master Training Program (POE MTP), including the new WHO Global Field Epidemiology Part
nership (GFEP), and other workforce development initiatives may benefit from the findings and the methodol
ogy of this study to support their ongoing or new e-learning implementation and scale up efforts at the subre
gional level for a cohesive, equitable, and strengthened global health learning systems in Africa and other 
similar settings. 

and the AFENET. Fourth, response rate could not be esti
mated and adjusted for as a result of anonymity of online 

survey data collected through emails and the impossibility 
to determine a sampling frame from responses collected via 
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social media. While the rate of non-response could not be 
ascertained nor baseline characteristics of responders and 
non-responders be compared due to our survey design and 
sampling limitations, the effect of a possible response bias 
is likely to be low given that our sample was weighted, and 
the responses are likely to be missing at random. Fifth, 
our study could not account for social desirability response 
bias, whereby participants prefer to select the best answer 
over the true answer. Sixth, there was lack of post-strati
fication weights for all relevant population characteristics 
(e.g., age, sex) due to lack of data from our reference popu
lation, which could have resulted in residual bias, nonethe
less, the country variable is considered to be highly cor
related to our study outcomes based on how differences 
in culture, national priorities, and economic strength are 
likely to influence acceptability and use of EBIs. Seventh, 
we had a low IDIs sample size because of non-availability 
of participants and time constraints and we were unable to 
accommodate participants from Portuguese speaking coun
tries in the IDIs due to language barrier among the research 
team, which could have resulted in unbalanced perspec
tives, but given some similarity in culture with French and 
English-speaking countries, our findings could be said to be 
representative. Eight, we had only one public health worker 
from the environment sector that volunteered to partici
pate in the IDIs, and most interviewees were working in 
the government and academia as at the time of the inter
view. However, a sufficient number of them reported work 
experiences that span the breadth and length of private 
sector health institutions and non-governmental organiza
tions. Ninth, our IDIs lacked representation of public health 
workers from the rural areas. This is because all the EPR 
focal persons that were invited for the interviews were all 
from urban areas as at the time of this study and only rou
tinely interfaced with their colleagues in rural areas. Hence, 
this inadequacy could have generated non-representative 
perspectives due to possible systematic differences in the 
baseline characteristics and experiences between the public 
health workers from urban and rural areas. Tenth, due to a 
scarcity of data on e-learning contextual fit and feasibility 
outcomes with a rating method like our study, an explicit 
interpretation of our findings with other studies was impos
sible, but our interpretation with each study outcome’ con
structs provided some insights. 

CONCLUSIONS 

The study findings suggest that MOT has some contextual 
fit and is strongly feasible for capacity building among pub
lic health workers in under-resourced settings like West 
Africa, but substantial geographic and age disparities exist, 
as well as other issues around training resources acces
sibility, training characteristics, and training environment 
that could limit its effective implementation and potential 
health impact. Thus, building a standardized and inte
grated system for e-learning using a “whole-of-govern
ment” approach is warranted to address these disparities 
for maximized impact. The findings and the methodology 
demonstrated from this study could help managers, train

ers and policymakers in the prioritization, adaptation, and 
scale up of e-learning as well as other digital solutions 
among the public health workforce for strengthened digital 
learning systems in our technologically advancing world, 
with a particular focus on settings with weak contextual fit 
and weak feasibility, and underserved populations, includ
ing rural and young workers. 
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