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Abstract

Background: The COVID-19 pandemic underscored the critical role of public health
professionals in mitigating the crisis and exposed significant weaknesses in global healthcare systems.
Graduates with Master of Public Health (MPH) degrees and other public health qualifications played
pivotal roles in pandemic response, contributing to surveillance, policy development, community
engagement, and health systems strengthening. This study evaluates the competencies of MPH
graduates from South African universities, assesses their preparedness for public health roles, and
explores the rationale for integrating qualitative COVID-19 study components to enhance
understanding of their contributions.

Methods: This qualitative exploratory study involved in-depth, one-on-one interviews with 40
MPH graduates from eight South African universities. Data were collected between 2021 and 2022 as
the qualitative component of a larger mixed-methods study on the competencies and applicability of
MPH training in South Africa. Participants were purposively selected to ensure diversity in institutional
background, years of graduation (pre-2012 and post-2016), gender, and nationality. Interviews were
conducted using a semi-structured guide, audio-recorded with consent, transcribed verbatim, and
anonymised. Thematic analysis was conducted using a collaboratively developed codebook to identify
key roles, competencies, and training gaps reported by graduates.

Results: MPH graduates have taken up roles in international organizations, NGOs, local
governments, and academia. Their MPH degrees facilitated career advancement by equipping them
with leadership, management, research, analytical, and communication skills. However, gaps in
practical training, advanced data analysis, program management, and emergency preparedness were
identified. Graduates emphasized the need for more hands-on training and specialized skills
development to align with evolving workplace demands.

Conclusion: The MPH program is integral in preparing graduates for diverse public health roles,
enabling them to influence policy and practice while fostering career growth. Addressing identified
gaps through enhanced practical training and aligning curricula with employer needs are crucial to
ensuring graduates can effectively tackle contemporary public health challenges. These improvements
will strengthen health systems and improve population health outcomes, particularly in the face of
future public health crises.

Vi
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Abstract

Background: The COVID-19 pandemic underscored the critical role of public health professionals in
mitigating the crisis and exposed significant weaknesses in global healthcare systems. Graduates with Master
of Public Health (MPH) degrees and other public health qualifications played pivotal roles in pandemic
response, contributing to surveillance, policy development, community engagement, and health systems
strengthening. This study evaluates the competencies of MPH graduates from South African universities,
assesses their preparedness for public health roles, and explores the rationale for integrating qualitative
COVID-19 study components to enhance understanding of their contributions.

Methods: This qualitative exploratory study involved in-depth, one-on-one interviews with 40 MPH
graduates from eight South African universities. Data were collected between 2021 and 2022 as the
qualitative component of a larger mixed-methods study on the competencies and applicability of MPH
training in South Africa. Participants were purposively selected to ensure diversity in institutional
background, years of graduation (pre-2012 and post-2016), gender, and nationality. Interviews were
conducted using a semi-structured guide, audio-recorded with consent, transcribed verbatim, and
anonymised. Thematic analysis was conducted using a collaboratively developed codebook to identify key
roles, competencies, and training gaps reported by graduates.

Results: MPH graduates have taken up roles in international organizations, NGOs, local governments,
and academia. Their MPH degrees facilitated career advancement by equipping them with leadership,
management, research, analytical, and communication skills. However, gaps in practical training, advanced
data analysis, program management, and emergency preparedness were identified. Graduates emphasized
the need for more hands-on training and specialized skills development to align with evolving workplace
demands.

Conclusion: The MPH program is integral in preparing graduates for diverse public health roles,
enabling them to influence policy and practice while fostering career growth. Addressing identified gaps
through enhanced practical training and aligning curricula with employer needs are crucial to ensuring
graduates can effectively tackle contemporary public health challenges. These improvements will strengthen
health systems and improve population health outcomes, particularly in the face of future public health
crises.



1. Introduction

The Public health workforce is critical to any country’s health system. Well-trained public health
professionals are needed to perform essential public health functions, including health promotion, disease
prevention, health protection, and population health assessment (Kumar & Preetha, 2012). The COVID-19
pandemic has highlighted the critical importance of public health, revealing significant shortcomings in
healthcare systems worldwide (Burstrom and Tao, 2020; Mendelson et al., 2020; Ozili, 2020; Weintraub,
President and Bitton, 2020; Wong et al., 2020; Zhong et al., 2020; McClellan et al., 2021; Frenk et al., 2022).
This has underscored the need for global investment in trained public health personnel with the knowledge
and skills to strengthen healthcare systems for optimal service delivery, and in particular in times of health

crises.

Public health is a unique amalgamation of disciplines, bringing together diverse perspectives and
experiences to identify the root causes of health issues and devise innovative, long-term solutions that
enhance the quality of life for all (Tulchinsky & Varavikova, 2014). It includes epidemiology, statistics,
sociology, health economics, general practice, nutrition, pharmacy, nursing, health policy, health system
analysis, and environmental health. Governments, NGOs, multilateral institutions, the private sector,
universities, health facilities, ministries of health, professional associations, and health policy institutions
carry out public health initiatives. These organizations promote health system responsiveness, equity, and
resilience, underscoring the critical importance of public health institutions in achieving health system goals.

The Master of Public Health (MPH), one of the postgraduate public health qualifications, is essential
in equipping professionals with multidisciplinary skills to address complex health challenges (Dlungwane et
al., 2017a; Dlungwane & Voce, 2020; Zweigenthal et al., 2016). Through training in epidemiology,
biostatistics, health policy, and leadership, amongst others, the MPH program fosters the development of
leaders capable of designing, implementing, and evaluating public health interventions that are responsive
to community needs and adaptable to evolving health landscapes (Galaviz et al., 2016). By bridging theory
and practice, the MPH empowers graduates to strengthen health systems, reduce health disparities, and
improve population health, playing a crucial role in building resilient and equitable health systems globally.

Public health professionals develop their competencies through a blend of formal academic education
most commonly diplomas, master’s, and doctoral degrees offered by academic institutions,as well as
practical, on-the-job training. Increasingly, workforce development initiatives are placing greater emphasis
on experiential learning within health departments and public health agencies (Hemans-Henry et al., 2016a;
Mase et al., 2018). Despite the diversification of learning pathways, the Master of Public Health (MPH)
continues to be the most globally recognized and prevalent leadership qualification for public health
practitioners (Dlungwane et al., 2017a; Dlungwane & Voce, 2020; Zwanikken et al., 2014, 2016). The Master
of Public Health (MPH) degree is a key qualification globally, designed to prepare graduates for roles in the
health system and beyond (Zweigenthal et al., 2016). However, few evaluations exist on the extent to which



these programmes equip graduates for the roles they are expected to play in the various workplaces in which
they find themselves (Brits, 2018; Cheng et al., 2022; Tomlinson, 2012).

2.1 The MPH qualification in South Africa

The Master of Public Health (MPH) serves as both a professional entry point into the field of public
health and a pathway to leadership and management roles within health systems. While it offers
foundational competencies for aspiring public health practitioners (Dlungwane et al., 2017a; Dlungwane &
Voce, 2020; Zwanikken et al., 2014, 2016), it also appeals to professionals seeking to enhance their strategic,
managerial, and policy-making capacities in broader health service contexts. Recognising these dual
purposes is essential to understanding the MPH’s multifaceted role in health workforce development.
Master of Public Health graduates bring a population-focused perspective to various employment settings,
encompassing public health research and practice roles, including health policy and systems, management,
and health service planning (Wright et al., 2008). In a study by Zwanikken on the impact of MPH programs
in low- and middle-income countries (LMICs), it was observed that MPH graduates made significant
contributions in their workplaces, with some even influencing national-level initiatives (Zwanikken et al.,
2014).

The MPH program is vital in building capacity and strengthening evidence-based public health practice
due to its significant research component (Diderichsen, 2018; Gebbie et al., 2002). Graduates of the MPH
degree further contribute to policy-making and administration across all tiers of public health through their
engagement in policy development and advocacy, program evaluation, and implementation of health impact
assessments (Hawks & Gast, 2018; Komro et al., 2018; Zwanikken et al., 2016; Zweigenthal et al., 2016). The
MPH program further instills an understanding of the socio-ecological determinants of health (Rao et al.,
2020),distinguishing it from clinical training. However, given the diverse backgrounds of individuals entering
the field, there is a need to develop competencies tailored to the MPH qualification, considering the various
sectors in which MPH graduates can be employed.

In South Africa, the MPH degree is viewed as a key program for developing competent professionals
who can contribute to strengthening the health system (Dlungwane et al., 2017). This significance stems
from the acute need for enhanced leadership, management, and governance capabilities within the public
health workforce to improve health outcomes (Coovadia et al., 2009).

The South African Human Resources for Health strategy recommends strengthening public health
education to produce competent graduates who can address population needs and advance health systems
goals (National Department of Health (NDoH), 2020). However, there is limited insight as limited research
has been done on how well MPH graduates are prepared for their roles in the health system through the
MPH programs and what MPH graduates' perspectives regarding the appropriateness and applicability of
their training to workplace requirements. While eleven universities offer MPH programs, there is a lack of
standardization in competencies and outcomes across institutions (Dlungwane et al., 2017b). The list of
universities that offer MPH programs in South Africa is given in Appendix 4, a description of courses that are
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offered at each institution. Core competencies are essential for evaluating and improving the skills of public
health professionals, providing a strategic advantage in the job market, and instilling confidence in
employers (Calhoun et al., 2008). Although core competencies have been developed in regions like the US,
Canada, Europe, and the UK (Fattahi et al., 2020), there is a need for contextually relevant competencies in
low- and middle-income countries (LMICs) due to unique social determinants of health and healthcare
challenges (Kaba, Assefa, Yigzaw, kitaw, et al., 2020). Currently, no set of core competencies exists for MPH
programs in South Africa, highlighting a gap that could be addressed through region-specific frameworks.

The rationale for this study was to fill a critical gap by exploring the preparedness of MPH graduates
from South African universities for their roles in the health system. With participants drawn from South
Africa and other African countries, understanding competency gaps and how MPH training can better align
with workplace demands offers valuable insights for program reforms that can strengthen struggling African
health systems. Beyond addressing immediate needs, such as those revealed during the COVID-19 pandemic,
this study contributes to a broader understanding of how MPH training can prepare graduates for a wide
range of public health challenges. While the broader project included an opportunity to assess graduates'
perceived competencies in relation to the COVID-19 pandemic, this study deliberately focused on alumni
perspectives in general to ensure its findings remain relevant across diverse health system contexts.
Ultimately, the study contributes to ongoing efforts to develop a core competency framework for Master of
Public Health (MPH) programs both within South Africa and potentially adaptable across the African
continent thereby enhancing workforce preparedness and strengthening the resilience of public health
systems in these contexts.

The study aimed to describe the roles assumed by MPH alumni post-graduation and the competencies
required to fulfil their responsibilities. It explored their perspectives on whether their MPH training
adequately equipped them for their health system roles, providing insights for strengthening curricula and
enhancing workforce preparedness. The specific objectives were: 1) To explore the roles MPH alumni occupy
after completing their degree; 2) To describe the preparedness of alumni for their respective jobs/roles; and
3) To identify strengths and gaps in MPH training as highlighted by alumni.



2. Methods

2.1 Approach, design, setting and participants

This qualitative exploratory study utilized in-depth interviews to delve into the experiences of
graduates from South African Master of Public Health (MPH) programs. It forms part of a larger project
titled "Competencies and Utilities of Master of Public Health (MPH) Learning: A Study of Graduates
from South African Universities." The overarching project examines the competencies of MPH
graduates and their perspectives on the value and applicability of their training. Data collection for
this study commenced during the COVID-19 pandemic, offering a unique opportunity to explore
graduates' perceptions of their preparedness and role in public health during a global crisis.

Forty interviews were conducted with alumni who graduated before 2012 or after 2016. This
sampling strategy was intentionally crafted in relation to the broader study which surveyed MPH
graduates from 2012 to 2016. The decision to exclude the 2012—-2016 cohort from the qualitative
interviews was both methodological and strategic. The qualitative and quantitative arms were
conducted concurrently, and interviewing the same group could have led to respondent fatigue or
response contamination. By drawing on graduates from distinct timeframes, the study avoided this
overlap, ensured clearer delineation between the datasets, and broadened the range of perspectives
captured. Additionally, comparing earlier and more recent graduates provided insight into how MPH
training, public health challenges, and policy contexts have evolved over time.

This qualitative component allowed for deeper exploration of the themes identified in the
broader project, particularly how graduates perceive the relevance and utility of the MPH in their work
settings. Graduates from the pre-2012 and post-2016 cohorts offered rich perspectives on national
health reforms, curricular changes, and shifting workforce expectations across different time periods.

The collaborating universities included Sefako Makgatho University, University of Cape Town
(UCT), University of KwaZulu-Natal (UKZN), University of Limpopo, University of Pretoria (UP),
University of Venda (UNIVEN), University of the Western Cape (UWC), and University of the
Witwatersrand (WITS). These universities offer MPH programs designed to address public health
challenges in South Africa and Africa.

Participants were purposively recruited to ensure diversity, including representation from
different institutions, different study years, and both South African and other African nationals. At
least five alumni were recruited per institution. Efforts were made to ensure a gender balance, though
the final distribution reflected availability and willingness to participate. If email addresses were
unavailable, phone contact was used. Interested participants received an informed consent form
outlining the study’s objectives, risks, benefits, and permission to record interviews. Participation was
voluntary, and participants could withdraw at any time without consequences. Selected participants
were willing, responsive, and available for interviews.

2.2 Data Collection

The primary data collection method for this study was in-depth, one-on-one interviews—a
gualitative approach that elicits rich, detailed information about participants’ behaviours, attitudes,
and perspectives. The semi-structured interviews were guided by a themed topic guide (see Appendix



5), allowing interviewers to explore areas relevant to the experiences of MPH graduates while also
providing the flexibility to delve into topics raised spontaneously by participants. Each interview lasted
between 30 and 75 minutes, depending on the depth of responses and the issues explored, providing
ample opportunity to cover the key themes while respecting participants' time and engagement.

The interviews were conducted by a team of experienced qualitative researchers and principal
investigators (Pls) affiliated with the participating academic institutions. This approach ensured
methodological consistency and rigor across all study sites. Interviews were audio-recorded with
participant consent, transcribed verbatim, and anonymised prior to analysis.

| joined the research team after the completion of the data collection phase. As such, | was not
involved in conducting the interviews. However, | worked directly with the raw, unanalysed
transcripts, contributing to the design and execution of the qualitative analysis. In collaboration with
the broader research team, | helped develop the codebook, drawing from both the study objectives
and inductively identified themes that emerged from an initial review of the data.

| was responsible for preparing the transcripts for analysis, including data cleaning and
organisation. | independently coded the interview transcripts using the finalised codebook and
conducted a thematic analysis to identify, group, and interpret recurring patterns across the dataset.
| synthesised the findings and drafted the results, and prepared the manuscript which forms the main
body of this thesis.

Although | did not participate in the primary data collection, | conducted qualitative analysis
and contributed to the synthesis of findings and drafting of the results.

This model of engagement—where students work with primary data collected within a larger
research project—is a common and accepted approach within MPH programmes, particularly those
involving multi-site studies. My role reflects standard research practice, wherein the analytical
component offers significant scope for scholarly contribution and original interpretation.

2.3 Data Analysis

Thematic analysis was used to analyse qualitative data from interviews in the parent study.
Audio recordings were transcribed with Otter Al software, and patterns and themes were identified
in the transcribed data using a pre-existing codebook for deductive coding.

The steps of thematic analysis followed the guidelines proposed by Braun and Clarke, which
encompassed familiarization with the data, code generation, theme generation, theme review, and
theme definition and naming (Braun & Clarke, 2006). MS Excel was used to capture and organize the
coded data from interview transcripts, enabling efficient sorting and filtering for comparisons across
transcripts. The research team initially interpreted the data and developed key messages for each
code. A workshop with members from each participating institution further refined the analysis,
identifying additional themes that contributed to two empirical papers, including this one.

2.3.1 Analysis Steps



Familiarization with Data: The research team consisted of experienced researchers from the
parent study, including the principal investigator, Virginia Zweigenthal, and the broader
project team (Prof. Laetitia Rispel, Prof. Nicola Christofides, Dr. Thembelihle Dlungwane, Ms.
Nikki Schaay, Prof. Mathildah Mokgatle, Prof. France Matala, Dr. Sean Patrick, and Dr.
Abraham Opare). This team conducted the initial interviews and developed a thematic
codebook based on the data. As a researcher working on this thesis, | analyzed data from the
parent study with one other student from the University of Witwatersrand, who used the
same interview data to investigate MPH graduates’ roles during the COVID-19 pandemic. The
thematic codebook developed by the research team served as a foundational guide for our
analysis. To ensure a comprehensive understanding of the data and themes, | participated in
a workshop with the MPH student and research team members. This workshop allowed us to
engage collectively with the data, clarify themes, and refine the coding framework. My role
specifically involved applying the thematic codebook to analyze the data, contributing insights
to the discussion, and incorporating these themes into the analysis presented in this thesis.
Generating Codes and Themes: The coding process was collaborative. The researcher led
initial coding using a deductive approach based on the parent study’s codebook while the
broader team reviewed and refined the codes. The team also validated new inductively
identified codes. Codes were organized and managed using Excel.

Reviewing Themes: The team reviewed, modified, and developed themes to ensure
coherence and accuracy. This involved discussions and workshops, where overlapping data
were clustered and themes refined for robustness and alignment with the research objectives.
Defining and Naming Themes: Finalizing the themes was collaborative, with the team
ensuring each theme captured the data's essence. Short data extracts were paired with
themes, and all team members provided input to ensure accuracy and relevance.

Producing the Report: The report was produced through a systematic, collaborative analysis.
Excel organized respondent answers, aiding data interpretation and theme development. The
wider research team participated in the final stage to ensure interpretations and conclusions
aligned with the broader research goals.

2.4 Ethical Considerations

Based on the Declaration of Helsinki, ethics approval for the research was obtained from the

Human Research Ethics Committee (HREC) of the University of Cape Town (HREC: 630/2018). The
following ethical considerations were carefully addressed in the handling and analysis of previously

collected primary data:

1.

Informed Consent and Data Usage Permissions: The primary data used in this study was
collected with informed consent, where original participants were made aware of the
potential for their data to be used in future research. The consent process for the primary
data collection ensured that participants understood how their information could be reused
or reanalysed for research purposes, in line with ethical standards for data reuse. No
additional consent was required for this analysis, as permissions were appropriately
obtained during the initial data collection.

Confidentiality and Anonymity: Protecting the confidentiality and anonymity of individuals
represented in the dataset was a top priority. The original dataset was de-identified, with all



personal identifiers removed or masked by the primary researchers to prevent re-
identification of participants. In this analysis, additional care was taken to avoid presenting
any information that might inadvertently reveal participants' identities. Data was only
presented in aggregated or anonymized form, ensuring that findings could not be traced
back to specific individuals.

3. Data Security and Access Control: As with all sensitive data, secure storage and restricted
access were maintained for the dataset. The data was stored on password-protected
systems, accessible only to the research team involved in this analysis. These security
measures ensured compliance with data protection regulations and the ethical guidelines of
the University of Cape Town.

4. Respect for Original Data Context and Integrity: In research, it is critical to respect the
context and intent of the original data collection. The researchers took care to analyse and
interpret the data within the bounds of the primary study’s aims and the consented use
cases. This approach helped to avoid any misrepresentation of participants' experiences or
perspectives, honouring the integrity of the original data and its context.

5. Transparency and Honesty: The research team made transparent any limitations inherent to
conducting research, particularly regarding the contextual understanding of participants'
responses. Any interpretations or conclusions drawn from the data were framed with
awareness of these limitations, ensuring that readers are informed of the nature of the
analysis.

6. Researcher Reflexivity: Although the researcher herself did not have direct interaction with
participants, researcher reflexivity was employed to acknowledge and mitigate potential
biases. Reflexivity was particularly important in interpreting the data in a way that respected
the perspectives represented, without imposing unintended researcher assumptions.

By adhering to these ethical principles, this study aimed to honour the confidentiality, consent, and
integrity of the primary data as collected by other members of the research team, while maintaining
high ethical standards in data handling and analysis. These measures ensured compliance with
ethical guidelines and contributed to responsible research practices in this data analysis.



3. Results

3.1 Participants

A total of 25 women and 15 men participated in the study. A total of thirty-five participants
worked in South Africa at the time of the interviews, while the remaining five were in Ghana, Lesotho,
Swaziland, Zambia, and Zimbabwe.

3.2 Roles Taken Up by South African MPH Graduates

The study found that South African MPH graduates have secured positions in various sectors,
including international organizations, NGOs, local governments, and academia. Figure 1 illustrates the
career shift many graduates experienced, for example transitioning from clinical roles (e.g., doctor,
nurse) to public health positions (e.g., program manager, epidemiologist) after completing their MPH.

The data in Figure 1 demonstrates notable shifts in employment sectors for South African MPH
graduates, reflecting how the MPH qualification has influenced their career trajectories and
broadened their roles within the public health field. Before obtaining the MPH, almost half (49%) of
the graduates worked in local health service settings, particularly in clinical roles at hospitals or health
service providers. This suggests a strong initial presence in frontline healthcare roles, which aligns with
the common entry points for those transitioning into public health.

After completing the MPH, however, there is a visible shift towards roles in broader health
systems and international platforms. Specifically, only a quarter of graduates now work in local health
service providers, showing a decrease from the pre-MPH phase, while sectors such as NGOs/NPOs and
international organizations have seen increased representation. Notably, employment within
international organizations (e.g., UN agencies) rose from 6% to 14% post-MPH, indicating that the
MPH degree may enhance graduates' suitability for roles requiring specialized public health expertise
at a global level.

Employment at the municipal and national health agency level increased from 6% before the
MPH to 20% after graduation. This shift might suggest an increased interest or capability among MPH
graduates to contribute to national health strategies, policy development, and program
implementation. About a quarter of MPH graduates who worked in NGOs/NPOs pre-MPH remained
in this environment post-MPH, underscoring an ongoing alignment with health initiatives that address
societal challenges and often require public health expertise.

These transitions reflect a broader application of public health skills across various sectors.
Graduates appear to move beyond clinical and narrowly focused health service roles toward positions
that involve policy, planning, and program management, with broader responsibilities that often
impact public health at a systemic level. This shift suggests that the MPH degree may serve as a catalyst
for career advancement and access to more diverse, impactful roles within health systems and
international health landscapes.
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Figure 1: Employment Agencies Before and After Acquiring MPH

3.2.1 International Organizations

Five Participants highlighted their successful transition into roles within prominent international
organizations. These roles include positions at United Nations International Children's Emergency
Fund (UNICEF), the World Health Organization (WHO), and the United Nations Population Fund
(UNFPA), where graduates have utilized their MPH training to influence global health initiatives and
policy development.

International Aid Organisation: One participant shared their rapid career progression post-
MPH, stating;

"l finished the MPH, | think, in June or July 2015. And, you know, | got a new job in September
2015. So, barely three months later | was able to transition. | joined UNICEF first as a consultant,
then as a temporary appointment contract, then as a fixed contract.” (Public Health Professional
1)

This suggests that an MPH qualification can play a role in enhancing employability and

supporting career advancement for some graduates within international organizations

International Aid Organisation : Another participant, a medical doctor by training, described
their shift to public health, facilitated by the MPH degree:
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“I'm currently working for WHO as a program officer for HIV and TB after getting the MPH
degree. After graduating with the MPH | worked for the Ministry of Health as a national ART
treatment coordinator for HIV.” (Public Health Professional 2).

International Aid Organisation : A participant described how their MPH specialization in Social
and Behaviour Change Communication (SBCC) helped advance their career:

"So that's how I found myself on the MPH course. | was keen to have qualifications in public
health, particularly around SBCC. Because SBCC underpins most of the work that | do. And |
thought that strengthening my knowledge and confidence in that area would go a long way in
improving the work that | do. So, I'm currently working for UNFPA. My current role is Deputy
country representative, which is mainly a managerial role. But mainly focusing on program
leadership and management." (Public Health Professional 3)

These experiences suggest that an MPH qualification makes graduates desirable for
employment with international public health agencies. The assumption is that the MPH program
equips graduates with the skills and knowledge needed to take on significant roles in global
organizations, influencing public health policy and program implementation.

Some participants also moved from non-governmental agencies to international agencies, again
signalling the attractive option of working in non-governmental sectors, whether in a local or

international agency:

" After completing my MPH, | got a job at a local NGO in Johannesburg. | initially worked at a
clinic in a local community, where | was involved in initiating ARV treatment as part of my
clinical duties. After about six months, | was promoted to a Quality Improvement Technical
Advisor position in another region. From there, | transitioned to working with an international

agency." (Public Health Professional 4)

Despite their career options in non-governmental environments, participants expressed the
critical need for competent MPH graduates in government roles.

"I just feel that there are many MPH graduates out there, and the government is not employing
competent people to run programs. Many MPH graduates who could be employed in these areas
are sitting out there. Many jobs out there are political, and it’s hard to believe that district offices
can have people employed there who don’t have any skills in public health or are not MPH

trained." (Public Health Professional 5)

3.3 Career Promotions and Job Opportunities

One participant emphasized the rapid career growth facilitated by the MPH degree:
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"Yes, | have grown so much from the MPH degree. | mean, | got promoted in my workplace
about six months after obtaining the degree, and | think it is a very important degree for any
healthcare worker to have." (Public Health Professional 6)

Another participant described how the MPH degree boosted their confidence and capabilities in
monitoring and evaluation roles:

"So studying MPH actually gave me more confidence to actually be a better monitoring and
evaluation personnel if | can put it that way. Yeah. So currently, | am a project manager where
we deal with data analysis, we deal with anything that has to do with monitoring and
evaluation." (Public Health Professional 7)

The influence of MPH graduates in strategic leadership roles was underscored by another participant,
who highlighted their capacity to provide technical leadership and advisory services:

"I do think MPH graduates are key in terms of influencing policy. They should be in strategic
leadership roles where they can provide technical leadership, advisory services, particularly to
policymakers, and guide areas that require research." (Public Health Professional 3)

The study highlighted the influence of the MPH degree on graduates' career advancement and
in their respective fields. Graduates reported notable career promotions, job opportunities, and
enhanced ability to influence public health policy and leadership.

3.4 Enhancing Current Roles

The MPH degree has proven useful in both facilitating transitions between organizational
contexts and enhancing graduates' roles in their current professional environments. Two participants
highlighted how the program deepened their understanding of public health systems and improved
their capacity to contribute, even though it didn’t lead to immediate career advancement. One
participant explained:

"And | really felt like during Master's in Public Health, it helped me to understand the public
sector better, like in terms of the health systems and, you know, the functioning of public
health as an entity. And although, like, | didn't really climb up in terms of, how could I say, in
terms of, like, my professional development. I've applied for jobs outside of my profession, but
I mean, nothing came through. But, like, I still feel that, like, having this qualification in public
health has been very satisfying. And | mean, up to today, | still feel like | can apply those
principles." (Public Health Professional 5)

Another participant emphasized the important role that MPH graduates play in epidemiology,
illustrating how the training has contributed to public health management and disease control efforts:
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"I think the country is now benefiting the rewards of having trained Epidemiologists from all
provinces, and it is the MPH graduates that are helping with the control of the COVID 19
pandemic") (Public Health Professional 9)

These accounts suggest that the MPH program enhanced participants' understanding of public
health systems. While they didn't always experience immediate career progression, they were
satisfied with the qualification’s contribution to their professional roles. However, these reflections
are based on individual experiences and shouldn't be generalized as definitive evidence of improved
public health outcomes or career advancement.

3.5 Research and Analytical Skills

Research and analytical skills featured as key competencies for MPH graduates, enabling them
to progress in their professional roles. Four participants emphasized applying these skills in various
public health contexts, highlighting the program's impact on their ability to conduct research, analyse
data, and address public health issues.

3.5.1 Research Skills

One participant highlighted the direct application of research skills acquired during the MPH program
to their current role:

"For my current position, | am responsible for research work and literature review. The same
skill set that we were taught during the MPH program is now being applied in my present
position." (Public Health Professional 10)

Another participant described how the MPH program facilitated their transition to a research-focused

career:

"I focused on research, which would have been impossible without the MPH program. The MPH
helped me transition and be relevant in research. It became my focus, and it has been
immensely helpful. Without it, | would not be able to accomplish anything." (Public Health
Professional 11)

The importance of specific modules within the MPH program was underscored by a participant who
benefited from evidence-based healthcare training:

"I had the opportunity of doing the evidence-based healthcare module, where | learned
systematic reviews and evidence synthesis methods, and so this skill set, | would say, was very,

very useful." (Public Health Professional 8)

Another participant emphasized the practical application of analytical skills in identifying and
addressing community health issues:
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"And also another thing was that we would get a sense of generally what is happening in the
community without just looking at the cases that we are getting. To say this is an issue, and
how can we address this one because maybe several people are calling to say we have a 1234
problem. And you check when working on this case, you will say, but if there is a trend here,
then, therefore, this can be an issue. And therefore, we need to come up with ways to address
this issue." (Public Health Professional 12)

These four accounts demonstrate that the MPH program equips graduates with research and
analytical skills, which are essential for conducting public health research, performing data analysis,
and developing evidence-based interventions to address public health challenges.

3.6 Communication and Community Engagement

Graduates from different MPH programs reported that the program enhanced their
communication and community engagement skills, essential for effective public health practice.
Participants shared how these skills were applied, especially during the COVID-19 pandemic. However,
these reflections are based on individual experiences and may not reflect all MPH programs.

3.6.1 Risk Communication

One participant described the challenges faced in developing a plan for risk communication and the

role of health promotion in addressing these challenges:

"So we had some challenges. How do we move forward? And in terms of ensuring that there's
risk communication and community engagement. So health promotion probably played a
pivotal role in some skills we learned to say we need a plan. You need a plan of how you're
going to reach communities." (Public Health Professional 13)

This account suggests that strategic planning and health promotion were important for effectively
communicating risks to communities in this context.

3.6.2 Community Engagement

Another participant from UKZN shared their experience in engaging with community leaders and
stakeholders to promote preventive measures during the COVID-19 pandemic:

"So now you could see people that now that they are wearing masks, now that they are taking
the preventive measures on their own, besides being used as a public health way to say you
need to put on the mask and also the coordination with the different stakeholders was very
important. And what was also important was that for the leaders, church leaders, we felt like
those were very crucial in our intervention. So, we had a special session where we called all the
pastors and their leadership in the different church organizations. So, we had to educate them
on what was this COVID thing? And how can they assist their congregants? So, we made them
come up with a way forward." (Public Health Professional 5)
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3.7 Information Dissemination

Participants described their experiences with effectively communicating public health
information, presenting data, and educating various audiences. For example, one participant
emphasized the value of transparency and broad dissemination of information, drawing from the
training received during their MPH program:

"I think that that was important, | think, also the dissemination of information. We've spent
quite a lot of time on can't even remember which course it was in, basically, and you know,
which module was in the MPH. Still, it was this whole thing of just like information
transparency and getting it out to everyone as many people as possible." (Public Health
Professional 14)

Another participant noted the importance of presenting data effectively in their professional role:

"But these are the components which you need to add on and say: How can | present this data?
In what form - a histogram, or a bar chart, etc..." (Public Health Professional 13)

A participant described applying their MPH knowledge to educate and advise colleagues in a non-
medical setting:

“I've had to present a lecture on COVID, the disease where, and how it is transmitted. And then
I've also had to advise why the disinfection of offices needed to take place and explain some
of the difficult concepts. Because in agriculture, we do not have a nurse or a medical doctor.
So I've had to play that additional role. And | was able to do that confidently from having this
knowledge that I gained from MPH." (Public Health Professional 9)

These individual accounts illustrate how some MPH graduates felt equipped with essential skills in
information dissemination.

3.8 Health Promotion

MPH programs offering health promotion enhanced graduates' abilities to advocate for health
issues, educate communities, and design effective communication strategies. Participants shared
experiences applying these skills in their careers. One participant highlighted the practical value of
health promotion and education training received during the program:

"OK, having learnt health promotion and Health Education in my MPH was very helpful

because, you know, as a public health practitioner. Those skills are very important to advocate
for health matters in our workplaces. So, | think that the education that | got or the experience
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that | got in Health Education and health promotion was very helpful, and that's what | brought
to my workplace at the time. So, it also helps that I'm a good public speaker. | guess I'm not
very shy about speaking in front of people because we spent a lot of time addressing big groups
of people with regards to protective measures against COVID-19 and all of it. Yeah." (Public
Health Professional 6)

Another participant described how the MPH program provided them with the tools to disseminate
health information and create health communication materials effectively:

“Through my course, | learned how to promote health and disseminate information. The MPH
gave me an edge, enabling me to create posters or leaflets and to be creative in conveying
messages, such as the importance of vaccination." (Public Health Professional 15)

These accounts suggest that MPH programs offering health promotion help graduates develop
skills in advocating for health issues, educating the public, and creating health communication
strategies. While participants found these skills useful in their careers, these reflections are based on
specific experiences.

3.9 Leadership and Management Skills

Graduates from different MPH programs emphasized the importance of leadership and
management skills. Three participants noted that the program enhanced their leadership abilities,
providing flexibility, adaptability, and critical thinking skills essential for public health leadership.
However, these reflections are based on individual experiences.

3.9.1 Leadership Skills

One participant highlighted the flexibility and adaptability gained through the MPH program, which
helped them navigate various challenges, including those posed by the COVID-19 pandemic:

"The skills gained during the MPH program prepare you not necessarily for a pandemic, but
they make you flexible and adaptable across different programs and aspects that the
pandemic deals with." (Public Health Professional 9)

Another participant described how the leadership training received during the program boosted their
confidence and effectiveness in management settings:

"I acquired leadership skills from the MPH program. It helped me understand what | need to
do as a leader. | am confident in management settings, able to present myself effectively, and
possess the necessary knowledge. The program has significantly enhanced my leadership
skills." (Public Health Professional 16)

A third participant shared how the MPH program helped them manage high-pressure situations,
improving their time management and coping mechanisms:
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"I think enrolling in the course, | found myself being under a lot of pressure pursuing my
master's degree and working for a US-funded NGO and having to manage it. | think when |
enrolled, my team was around 70-something. So, | think | was exposed to that pressure, and
my coping mechanisms somehow improved. And as a result, when | was exposed [to a] lot of
pressure [by COVID] we were placed under a lot of pressure [because of COVID], | was able to
cope. Because | was working extended hours and studying again on the site. So, somehow, |
found myself different from my colleagues. | was able to manage my time, despite the pressure
probed by COVID." (Public Health Professional 13)

These experiences highlight the MPH program’s role in developing leadership skills. Three
participants noted that its focus on flexibility, adaptability, and leadership training helped them
manage complex challenges. However, these reflections are specific and may not apply to all MPH

programs or graduates.

3.9.2 Leadership and Communication Skills Development

Participants also highlighted the importance of communication and leadership skills, which they
felt were essential for effective management in public health settings. One participant suggested that
the MPH program should place more emphasis on these skills:

"The skills that can be emphasized, Well, | think MPH must emphasize the communication and
leadership skills because most of the MPH graduates end up being managers, leadership....
how to lead people." (Public Health Professional 17)

Two participants, suggested incorporating modules specifically focused on critical thinking and
leadership in public health:

"OK. So, management, | don't know if it's possible to teach people how to think more critically
or Yeah, something like that maybe. And because OK, the program itself does make you think
deeper, but | don't know if there are any other programs.” (Public Health Professional 18)

"Um, | think maybe even just having a module about leadership in public health or something.
Like just another little module on leadership itself that focuses on how, you know, a public
health graduate can be, like, a leader.” (Public Health Professional 19)

These suggestions highlight that while the MPH program built foundational skills, there is a need
for more focus on critical thinking and leadership. Participants suggested incorporating dedicated
modules on these topics to enhance their ability to manage and lead in public health roles. It's
important to note that these perspectives reflect individual experiences.
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3.10 Soft Skills

The importance of soft skills, particularly presentation and communication skills, was
emphasized by two participants, who suggested that these skills should be included more explicitly in
the MPH curriculum. One participant noted the need for these skills to enhance graduates' ability to
engage with diverse audiences:

"Look what we were taught, | think is sufficient except that you know, maybe some more soft
skills like presentation skills. You know. How to engage more with people are some things that
we, probably some graduates, didn't gain from their undergraduate studies that we would
benefit from because the minute you are in MPH graduate. It means you need to be on a bigger
platform. Yes, you will do some one-on-one health education with patients you come across,
but I think it is better for us to expand our audience. So, the skills that should be added or that
could be added to the content are training skills and communication skills. Maybe even if it's
just one module that includes communication, training, and presentation skills, that would also
help." (Public Health Professional 20)

This reflection highlights the perceived gap in soft skills training within the MPH curriculum, as noted
by the participant, but it is important to acknowledge that this is based on one graduate's experience.

3.10.1 Emotional Intelligence

Two participants emphasized the crucial role of emotional intelligence in public health
leadership, noting the importance of self-awareness, patience, and the ability to manage diverse
behaviours. One participant underscored the value of emotional intelligence in managerial roles:

"Emotional intelligence is very important. Because you cannot deal with people, if you, if | don't
understand myself, if | can't, if | don't have patience, if I'm not able to accept other people's
behaviours or characters, it's going to be difficult for me. You cannot be a manager if you do
not have managerial skills." (Public Health Professional 21)

Another participant echoed this sentiment, highlighting the connection between emotional
intelligence and effective leadership in public health:

"And | feel like a lot of emotional intelligence needs to come into this because public health is
about it's, it's about people at the end of the day. And if you don't have that emotional
intelligence, | don't know how far you will actually get with, you know, being able to be a good
leader or even a project manager or so." (Public Health Professional 19)

These insights suggest that emotional intelligence is viewed as an essential leadership quality by some
graduates, yet this perspective is drawn from a limited number of participants.
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3.11 Gapsin the MPH Program

Despite the numerous benefits of the MPH program, participants identified several areas where
the program could be improved. These gaps include practical experience, advanced data analytical
skills, program and project management, policy and program interventions, and emergency
preparedness.

3.11.1 Practical Experience

Several participants highlighted the need for more practical, hands-on training within the MPH
program. They noted that while the theoretical training provided a solid foundation, real-world
application had a significant gap.

"There is room for improvement in the practical aspect of the program. While we received
theoretical training, we lacked exposure to real-world facilities." (Public Health Professional
22)

"“In the health information track, it would have been helpful if we had practical sessions using
systems employed for disease tracking. The theoretical knowledge was projected, but there
was no hands-on experience." (Public Health Professional 23)

"My thought was it would be good if, except theory, you also take the students to a real
situation when talking about cholera. They must go to practice and see what it is all about.
Because sometimes a theory can confuse you when it comes to practice. You end up being
confused about what we have been learning in MPH. We learned theory, but now we are in a
real outbreak where we are supposed to practice, so it was a bit difficult because we were not
exposed to a real environment. So if they can allow students to have that exposure, it can be
a bit better." (Public Health Professional 17)

Participants emphasized that practical sessions with disease tracking systems and exposure to
real-world facilities would have improved their learning. They noted that the gap between theoretical
knowledge and practical application could cause confusion in real-world public health challenges.
Incorporating more practical experience, such as simulations and fieldwork, would better prepare
graduates for the complexities of public health practice.

3.11.2 Advanced-Data Analytical Skills

Participants emphasized the need for more comprehensive training in data analysis and biostatistics:
"When you are in the field without a teacher or lecturer to guide you, handling and

manipulating data becomes a significant challenge. Data analysis has been one of my
struggles.” (Public Health Professional 24)
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"As an MPH graduate, you are expected to conduct complex biostatistical analyses, and this is
a significant problem in the field. Many individuals lack proficiency in this area." (Public Health
Professional 24)

"We only briefly touched upon epidemiology and its role in forecasting diseases and tracking
trends. Further emphasis on these topics would have been beneficial." (Public Health
Professional 18)

Participants stressed the need for more comprehensive training in data analysis and
biostatistics within the MPH program. Many struggled with data analysis, highlighting the importance
of proper guidance. The expectation for graduates to conduct complex biostatistical analyses was seen
as problematic due to a lack of proficiency. Additionally, participants felt that epidemiology, especially
in forecasting diseases and tracking trends, was underemphasized. Enhanced training in these areas
would better equip graduates for the analytical demands of public health roles.

3.11.3 Program and Project Management

Several participants noted the importance of program management skills and the need for more
focused training in this area:

"I believe we should have received lectures on monitoring and evaluation because it is a critical
aspect of most public health interventions or projects. All they need to do is just introduce us
to the world of monitoring and evaluation. Everything we do, needs to be monitored. And its
not as if Dr. (name withheld) did not mention it. It wasn't emphasized so for the future
graduates, monitoring and evaluation must be emphasized." (Public Health Professional 19)

"Employers are primarily looking for project management skills, which is quite broad. Our MPH
program focused heavily on research, but outside academia, research is not as prominent.
Therefore, program management skills become more important.” (Public Health Professional
25)

"Some of the important skills include managing grants, applying for grants, and meeting the
donor’s specifications. These program management skills are crucial for NGO work." (Public
Health Professional 25)

"Monitoring and Evaluation. That area appears to be a very specialized area which needs to
be demystified a bit more so that more people feel comfortable with supporting elements of
that." (Public Health Professional 1)

Participants further emphasized the importance of lectures on monitoring and evaluation,
critical for most public health interventions. They suggested that introducing monitoring and
evaluation to future graduates would greatly benefit their understanding of its role in all public health
activities.
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Furthermore, participants noted that employers value program management skills, which are
essential beyond the academic focus of the MPH program. These skills are crucial for managing public
health programs. Additionally, training in grant management, applications, and meeting donor

specifications is needed for work in NGOs.

Participants noted that monitoring and evaluation need to be simplified to help graduates
support these areas in their roles. Enhanced program and project management training would equip
MPH graduates with the skills to meet employer expectations and manage public health programs

effectively.

3.11.4 Policy and Program Interventions

A gap was identified in the understanding of policy-making processes within the South African context:

"Despite having a master’s in health systems and policy, | still lack a proper understanding of
how policy works in South Africa."” (Public Health Professional 26)
Emergency Preparedness

Participants highlighted the need for more training in emergency response and preparedness:

"I'think disaster management. It can be done as part of health promotion. Well, | only did one
part in the first year of health promotion and don't know about the second year part of health
promotion, but in health promotion, they can have components of the different kinds of
disaster that may come and the prevention of disaster.” (Public Health Professional 18)

"So we needed a set of skills we didn't have around emergency response. And | guess if you do
an emergency response course, it will cover the issues of surveillance.” (Public Health

Professional 26)

"I think the most important thing, which was not coming out in the program was emerging
issues in public health. And when you look at emerging issues in public health, it might be
pandemics, it might be a lot of things, it encompasses a lot. So | believe it should be some of
the things to be included, or it can be a module that is taught to all graduates so that we are
well prepared for anything that can happen. It might be what we anticipate. It might be what
we never thought might happen, like this pandemic. So if we have to deal with emerging issues
accordingly, | believe it has to be part of the programs." (Public Health Professional 17)

Participants emphasized the need for more emergency response and preparedness training in
the MPH program, suggesting that disaster management be integrated into health promotion. One
participant noted that while some disaster management training was provided, a more

comprehensive approach would be beneficial.
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Additionally, participants identified a skills gap in emergency response, particularly in
surveillance, and emphasized the need for an emergency response course. They also suggested
incorporating modules on emerging public health issues, such as pandemics and unforeseen crises.
Strengthening the MPH curriculum with training in emergency preparedness, disaster management,
and emerging health issues would better equip graduates for real-world public health crises.

4, Discussion

This study highlights the transformative impact of the MPH degree on graduates' careers,
serving as both a credential and a tool for advancement. Graduates thrive in diverse sectors, including
WHO, UNICEF, NGOs like Anova Health Institute, local government, and academia. The research is
timely amid growing health disparities and emerging disease threats in South Africa, as noted by
Mayosi et al. (2012). These challenges highlight the need for an MPH curriculum that balances
theoretical standards with practical engagement. By examining the alignment between education and
real-world demands, this study offers insights into public health education in South Africa and may
support advocacy for curricular reforms to strengthen the public health workforce.

Participants consistently cite the MPH degree as a catalyst for professional growth, with many
reporting promotions and expanded roles after completing the program (Hawks & Gast, 2018; Komro
et al., 2018; Zwanikken et al., 2016; Zweigenthal et al., 2016). For example, one participant's journey
from clinician to WHO program officer underscores the degree's role in bridging clinical expertise with
public health leadership. This narrative is supported by evidence such as the study by Ravaghi et al.
(2021), which found that MPH training enhances the managerial competencies of health
professionals, facilitating their transition into roles that demand complex decision-making and
strategic planning (Ravaghi et al., 2021). Leadership development is a critical theme emerging from
the participants' accounts, with graduates reporting a strengthened capacity for leadership in their
respective fields post-MPH. This finding aligns with the competencies outlined by the Council on
Education for Public Health (CEPH), which emphasize leadership skills as a core component of MPH
programs (Cioffi, n.d.; Stewart et al.,, 2010). Studies have also corroborated the necessity of
incorporating leadership development into public health curricula, noting the demand for public
health professionals capable of guiding teams and influencing policy (Dovey, 2002; van Diggele et al.,
2020).

The transition of MPH graduates into policy-making and global health roles is particularly
noteworthy, as it suggests the degree's effectiveness in preparing professionals for influential
positions that shape public health at macro levels. This assertion is supported by the work of
Zwanikken, which highlights the contribution of MPH-trained professionals to policy development and
global health initiatives (Zwanikken et al., 2016). The findings from this study reinforce the critical
need for Master of Public Health (MPH) graduates to assume leadership roles within the public health
sector. The consensus among a significant portion of participants is that MPH alumni are not only
prepared but are indeed essential for influencing policy and offering technical leadership, which aligns
with the educational objectives set forth by leading public health institutions (“ASPHER’s European
List of Core Competences for the Public Health Professional,” 2018). This is further substantiated by
the work of Daire and Gilson, who argue that the complex nature of health policy processes demands
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professionals who can navigate and shape these landscapes effectively, a role for which MPH
graduates are uniquely equipped (Daire & Gilson, 2014).

Nearly half of the study's participants highlighted a gap in employing competent MPH
professionals in roles critical to program implementation and management. This sentiment echoes
the findings of Gonzales, which suggest that the shortfall in trained public health professionals,
particularly in government and district offices, directly impacts the efficiency and success of public
health programs (Gonzales et al., 2012). The imperative to employ MPH-trained professionals in these
roles is clear; their expertise in public health is vital to the successful operation and oversight of health
initiatives and is instrumental in fostering a competent and effective public health workforce.

MPH programs aim to equip students with skills to meet modern public health demands,
including strong data analysis for disease surveillance, emergency response, and policy formulation.
However, gaps remain in training graduates, particularly in using statistical software and quantitative
analysis, as noted among public health professionals in New York (Hemans-Henry et al., 2016).
Bridging this gap requires dedicated courses and hands-on software training. Katarzyna highlights the
importance of epidemiology and biostatistics skills in managing public health emergencies and
meeting the demand for professionals capable of complex data analysis to shape health policy and
practices (Czabanowska & Kuhlmann, 2021). Thus, reinforcing these areas within MPH curricula is
imperative to prepare graduates for the complexities of their future roles fully.

Communication, as expressed by a number of study paticipants, is a foundational skill in public
health education and a core component essential for public health professionals (Mata et al., 2021;
Udoudom et al., 2024). Engaging diverse audiences and promoting public health initiatives effectively
is crucial for the success of health interventions and maintaining public trust, a sentiment supported
by Friedman, who discusses the role of communication in enhancing the visibility and impact of public
health policies (WHO-ASPHER Competency Framework for the Public Health Workforce in the
European Region 2020 2, 2020).

A substantial revision that prioritizes practical knowledge is essential to enhance the efficacy of
MPH programs. Studies elsewhere consistently reveal a notable gap between the theoretical training
provided by MPH programs and the practical skills demanded in the public health workforce (Hemans-
Henry et al., 2016) and this resonated with opinions from the South African graduates. Integrating
simulation-based learning, real-world case studies, and practicums into coursework can significantly
bridge this gap (Spinello & Fischbach, 2008). Such experiential learning methods, as supported by
Dopelt and further demonstrated by recent research at Columbia University, not only enhance
practical skills but also prepare students effectively for real-world challenges (Dopelt et al., 2023;
Krasna et al., 2021). These studies emphasize the necessity for MPH programs to collaborate with
workplace partners, enabling a seamless transfer of practical industry skills to students. Moreover,
additional research involving employer partners could provide valuable feedback, ensuring that MPH
curricula remain aligned with evolving industry requirements and enhancing graduates' readiness to
meet global health challenges.
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In assessing the alignment of university offerings with workplace demands, it is crucial to
consider the competencies that are deemed essential for public health practitioners. Studies such as
Oraison et al. (2019) emphasize the necessity of this alignment for the effective transition of graduates
into the workforce (Oraison et al., 2019). Public health challenges are evolving at a rapid pace
(Benjamin, 2023), necessitating curricula that are not only responsive to these changes but also
reflective of the skills required in practice. Research indicates a disconnect between the perceived
preparedness of MPH graduates and the expectations of their roles within the public health sector
(Dlungwane et al., 2017a; Dlungwane & Voce, 2020; Zwanikken et al., 2014, 2016). To bridge this gap,
feedback from graduates and employers plays a pivotal role. They highlight the need for competencies
beyond theoretical knowledge, such as strategic decision-making and operational adaptability, which
are often not adequately addressed in academic settings.

Universities face challenges in updating curricula amid resource constraints and diverse
graduate roles. Innovative approaches like service-learning and partnerships with public health
agencies enhance practical skills. Regular curriculum evaluation, involving diverse stakeholders,
ensures MPH programs stay relevant and equip graduates for contemporary public health challenges.
Aligning curricula is both an educational and strategic priority to strengthen the public health
workforce against emerging global health issues.

South African MPH programs emphasize research, reflecting academic rigor, but practical
application remains challenging. While research projects build critical thinking, a more applied
approach is needed to align with public health practice. Graduates must generate and apply
knowledge within policy and program frameworks. Unpreparedness for program management roles,
especially in NPOs, highlights a gap between curricula and employer needs. A broader curriculum
incorporating management, financial, and operational skills is crucial for public health programs'
success. NPOs, operating under unique constraints, demand a blend of scientific knowledge, agility,
innovation, and resourcefulness.

The study highlights leadership and management as key public health competencies. While
some alumni successfully applied these skills during COVID-19, others felt unprepared for leadership
roles, reflecting varying emphases across public health programs. This suggests a need for
standardization. Public health challenges demand adaptive, collaborative leadership capable of
guiding diverse teams through complex issues. Effective leadership involves strategic decision-making,
advocacy, and steering interdisciplinary teams in health policy and program implementation (Rowitz,
2014). Effective leadership in public health also necessitates understanding political dynamics, as
political considerations often influence policies and resource allocation(Gilson & Daire, 2011). MPH
programs must, therefore, imbue students with the ability to navigate these complexities and lead
change.

5. Strengths and limitations

The study offers qualitative evidence from South Africa on aligning MPH training with employer-
valued competencies. However, its generalizability is limited due to its exploratory nature, small
participant pool, and reliance on self-reported skills without objective evaluations. Future research
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could use competency assessment tools, include employer perspectives, and conduct longitudinal
studies on competency development. Despite these limitations, the study provides valuable guidance
for improving MPH programs and workforce readiness in South Africa's public health sector.

6. Conclusion

The study highlights the MPH program's impact on graduates' careers, emphasizing its role in
developing public health leadership and skills across sectors like NGOs, government, and academia.
While the degree supports career growth and essential competencies, areas for improvement include
practical training, advanced data analysis, program management, and emergency preparedness.
Aligning curricula with workplace demands through feedback can better prepare graduates for public
health challenges, enhancing training quality, workforce readiness, and health systems.
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Appendix 1: Research Protocol

1. Introduction

1.1 What is Public health?

In 1920, Charles Winslow provided the most comprehensive definition of public health, which has
endured to this day. He defined it as:

“Public Health is the science and the art of preventing disease, prolonging life, and promoting
physical health and efficiency through organised community efforts for the sanitation of the
environment, the control of community infections, the education of the individual in principles
of personal hygiene, the organisation of medical and nursing service for the early diagnosis
and preventive treatment of disease, and the development of the social machinery which will
ensure to every individual in the community a standard of living adequate for the maintenance
of health; organising these benefits in such fashion as to enable every citizen to realise his
birthright of health and longevity” (Kemper, 2015).

From this expansive definition, it became evident that a dedicated workforce was needed to address
the public health needs of populations. By the end of the 19th century, Schools of Public Health began
to appearin Western nations, including the London School of Hygiene and Tropical Medicine, founded
in 1899, and Tulane University School of Hygiene and Tropical Medicine, established in 1912 (Buekens,
2012; White, 2013). However, in Great Britain, public health as a discipline was formally organized
earlier than in the rest of the world (Porter, 2005). The establishment of public health in Great Britain
was influenced by the health problems posed by pandemics and epidemics of the time, tropical
diseases encountered in colonial lands, and the sanitation and hygiene awakening (Bruchhausen,
2020; Cannistra, 2023; Tulchinsky & Varavikova, 2014; Vanderslott et al., 2019).

SOPH-trained public health officers promote health, prevent disease, and empower populations to
manage sickness and disability (Seifert et al., 2012). Unlike clinical practice, which treats patientson a
one-on-one basis when they are ill, public health practitioners focus on population-level interventions
aimed at health promotion and disease prevention to avoid widespread sickness and death (Légaré et
al., 2018; Shahzad et al., 2019). Public health uniquely combines study, investigation, and action,
uniting diverse experts to identify health issues' root causes and create innovative, long-term solutions

to improve everyone's quality of life .

Public health initiatives are mainly led by local and national governments, NGOs, multilateral
institutions, the private sector, universities, health facilities, ministries of health, professional
associations, and health policy institutions. The activities performed by these organizations are crucial,
as they directly and indirectly contribute to health system responsiveness, equity, and resilience.
Therefore, developing solid public health institutions is essential for building responsive, equitable,
and resilient health systems (Kruk et al., 2018; Zhang et al., 2023).
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1.2 The dynamic relationship between Public health and Health Systems

According to the literature, public health and health systems are distinct entities with different aims
and functions, yet they often intersect and overlap (Jarvis et al., 2020; Kruk et al., 2018; Organization,
2018; Topp et al., 2021). Various health system frameworks have been developed over time, with a
common foundation in the World Health Organization (WHO) health system framework. The WHO
health system framework defines health systems as “All organisations, people and actions whose
primary intent is to promote, restore or maintain health” (Murray & Frenk, 2000). The WHO further
breaks down health systems into six interconnected building blocks: Information Systems, Essential
Medicines and Technologies, Finance Structures, Leadership and Governance, Human Resources for
Health, and Service Delivery (World Health Organization (WHO), 2010). These building blocks form the
foundation of health systems, and their relationships and interconnections define the health system.

Health systems are better understood as Complex Adaptive Systems (CAS) rather than mechanical
systems (Graham et al., 2021; Pype et al., 2018; Tan et al., 2005). CAS are characterized by non-linear
interactions, reactivity to their context, and considerable unpredictability (Hoogeboom & Wilderom,
2020; Khan et al., 2018; Turner & Baker, 2019). Because the health system building blocks are
interconnected, any intervention in one block affects the others. For example, developing strong
public health training institutions enhances the health workforce, which in turn improves leadership
quality as public health practitioners often assume health system leadership roles, resulting in more
efficient service delivery (Manyazewal, 2017; Mutale et al., 2013). Robust health systems are essential
for achieving Universal Health Coverage (UHC), a key goal of Sustainable Development Goal (SDG)
number 3 (Kieny et al., 2017; World Health Organization (WHO), 2023). The principles of UHC are
grounded in equity and social justice, aiming to provide health services without causing financial
hardship to recipients (World Health Organization (WHQ), 2023).
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Figure 1: Conceptual fit of public health systems within current health systems
Source: (Jarvis et al., 2020)
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Figure illustrates the conceptual fit of public health systems within current health systems,
emphasizing the overlap and interaction between public health functions, health care systems, and
the broader political and social systems. It highlights how public health initiatives are intertwined with
individual factors and broader societal elements, demonstrating their integral role in health system
effectiveness and responsiveness. Public health operates as an integrated ecosystem within the
broader health system, promoting a population health approach (Shahzad et al., 2019). The
integration of public health with the health system leads to more efficient service delivery and
increased responsiveness to the needs of individuals and populations (Jarvis et al., 2020).

The Institute of Medicine (IOM) identifies three core public health functions: monitoring community
health, developing health policies with stakeholders, and ensuring access to cost-effective care and
prevention programs (Hoss et al., 2016). These functions align perfectly with the health system goals
of improving health, enhancing system responsiveness, providing financial risk protection, and
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ensuring system efficiency (Manyazewal, 2017). A health system's effectiveness is measured by its
ability to improve the health of individuals and populations (Kruk et al., 2018). The success of health
systems is linked to the performance of public health systems (Kruk et al., 2018; Mutale et al., 2013).

Pandemics have historically demonstrated the critical role of both health systems and public health in
disease prevention and optimizing health outcomes during iliness (Brownson et al., 2020). The COVID-
19 pandemic, in particular, highlighted the essential role of public health, revealing inadequacies in
healthcare systems worldwide and emphasizing the need for trained public health personnel (Filip et
al., 2022; McClellan et al., 2021). During the pandemic, public health professionals played crucial roles
in case identification, contact tracing, isolation, quarantine, surveillance, and reviewing evidence for
measures to limit transmission (Ayouni et al., 2021; O’Donovan et al., 2021). The pandemic
underscored the need for public health personnel with the knowledge and skills to strengthen health
systems for optimal service provision (Di Ruggiero et al., 2020). It is now more critical than ever to
ensure that public health practitioners can respond to global health crises like COVID-19 with the
competencies taught in current public health curricula.

1.3 Relevance of the Public Health Workforce to the Health System

According to the World Health Organization, there is a global shortage of about 18 million healthcare
workers needed to meet the Sustainable Development Goals (SDGs) and Universal Health Coverage
(UHC) goals (World Health Organization (WHQ), 2024). There is a significant imbalance between the
population's needs and the available public health practitioners in terms of numbers, adequate
training, and practical competencies (World Health Organization, 2016). Human resources for health
(HRH) are central to any health system (George et al., 2018; Rispel et al., 2018; World Health
Organization (WHO), 2016). A health system must have an adequate number of HRH who are
competent and motivated to achieve UHC (Rispel et al., 2018).

The public health workforce is a crucial component of HRH, which can be classified into those
providing direct care and those offering non-personal health services, with the public health workforce
falling into the latter category (World Health Organization (WHO), 2016). Africa faces a significant
shortfall in trained public health practitioners despite bearing a heavy disease burden (Oleribe et al.,
2019; WHO Africa, 2022). Sub-Saharan Africa (SSA) has only 3% of the world's healthcare workers but
bears 24% of the global disease burden (Anyangwe & Mtonga, 2007; Zekeng, 2016). In many African
countries, public health and health system strengthening activities are managed by clinicians without
formal public health training, leading to poor service provision and inadequate resource allocation
(Oleribe et al., 2019). Therefore, it is essential to deploy public health managers skilled in public health
matters and to educate individuals from diverse backgrounds to focus on upstream health
determinants beyond the clinician's scope.

The 2030 Human Resources for Health Strategy by South Africa's National Department of Health
(NDoH) underscores the need to “produce a competent and caring multidisciplinary health workforce
through an equity-oriented, socially accountable education and training system” (National
Department of Health, 2020). Public health education is a critical component of this strategy.
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Historically, the South African health system was "hospital-centric" during apartheid, with minimal
focus on population-level health (National Department of Health, 2020). Consequently, there has been
no requirement for advanced public health qualifications for district and provincial-level positions in
the public sector (Delobelle, 2013; National Department of Health, 2020). The HRH strategy of 2013
recommended employing individuals with MPH degrees for managerial roles in the public sector, but
this is not yet in practice (Matsoso & Strachan, 2011).

Public health professionals are needed to strengthen primary health care and promote health in line
with the Alma Ata declaration on Primary Health Care (PHC) and the goal of achieving Universal Health
Coverage (Behera & Prasad, 2022). The HRH strategy calls for South African academic institutions to
train more public health professionals and develop curricula that equip graduates to address
population and health system needs (National Department of Health, 2020). Curriculum planning
should involve students and other relevant stakeholders, making this research relevant as it aims to
understand the roles and competencies of MPH alumni to design programs that meet the South
African health system's needs. In line with the move towards UHC, South Africa is rolling out the
National Health Insurance (NHI), a health funding scheme that integrates private health services into
the state health system (Michel et al., 2020). The success of the NHI depends on the availability of
skilled and motivated public health professionals. Therefore, building public health capacity by
training competent public health practitioners is crucial.

1.4 The role of an MPH in upskilling public health practitioners

The Master of Public Health (MPH) is a graduate-level academic qualification offered by many
universities worldwide and is recognized as a professional entry program into public health (Bass et
al., 2008; Leider et al., 2018). MPH graduates bring a population-focused perspective to various
employment settings, with roles ranging from public health research and practice to clinical practice,
primary health care, health policy and systems, management, and the planning and dissemination of
health services (Leider et al., 2020). In a study by Zwanikken on the impact of MPH programs in low-
and middle-income countries (LMICs), it was noted that MPH graduates made significant contributions
in their workplaces, with some even influencing national-level policies (Zwanikken et al., 2016). The
MPH program builds capacity and strengthens evidence-based public health, with research being a
significant component of the course (Meredith et al., 2022; Zwanikken et al., 2016). Graduates of the
MPH degree significantly contribute to policymaking and management at all levels of public health
(Zwanikken et al., 2014).

The MPH program upskills the workforce by making practitioners aware of the socio-ecological
determinants of health, distinguishing it from clinical training (Komro et al., 2018). However, there is
a need to develop competencies for various MPH qualifications since people with diverse backgrounds
now enter the field, and MPH graduates can be employed in different sectors. Historically, the field of
public health was primarily reserved for clinicians (Fineberg, 2011; Health et al., 2012). The MPH
provides a specialized approach to public health, as programs in many institutions offer different
specialization tracks, such as health economics, health policy and systems, epidemiology and
biostatistics, social and behavioural health, and health economics (Komro et al., 2018; Zwanikken et
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al., 2016). This versatility makes MPH graduates well-equipped to address a wide range of public
health challenges.

1.5 Career Pathways and Relevance of MPH Graduates

After graduation, Public Health graduates typically find positions in local or national health
departments, NGOs, multilateral development agencies, and academia (Komro et al., 2018; Zwanikken
et al., 2016). However, recent trends show that MPH graduates possess transferable skills that are
now being utilized in the private and corporate sectors (Bowles et al., 2021; Dlungwane & Voce, 2020;
Ndejjo et al., 2022; Qomariyah et al., 2016). This shift necessitates that Schools of Public Health (SOPH)
produce graduates who can meet the requirements of various sectors. A study done in India (llangovan
et al., 2022; Sharma & Zodpey, 2011; Tiwari et al., 2018) and South Africa (Zwanikken et al., 2016)
argued that a master’s in public health should be a prerequisite for public health practice. The
competencies gained in an MPH program, such as disease surveillance, forecasting community needs,
and planning, are essential for the day-to-day work of district health managers (Zwanikken et al., 2014,
2016). However, in practice, these regions face challenges.

Positions requiring public health competencies often do not have workers with public health training,
and there are few posts specifically for MPH graduates (Komro et al., 2018; Zwanikken et al., 2014,
2016). In Ethiopia, a qualitative study with public health experts in advisory and decision-making roles
highlighted the need for SOPHs to create curricula responsive to evolving public health needs (Kaba,
Assefa, Yigzaw, Worku, et al., 2020). The study also noted that public health graduates lacked skills in
planning, problem-solving research, community engagement, and leadership. Experts called for
collaboration between higher education institutions and health sectors to develop curricula that meet
employers' needs. A study at a South African university found that medical graduates pursuing an MPH
did so to advance their careers, opening opportunities for full-time research or management roles
(Zweigenthal et al., 2016). Another study at the University of KwaZulu Natal (UKZN) showed that MPH
graduates mostly remained in the public health system, applying their skills in their roles (Dlungwane
& Voce, 2020). Despite these studies, there are still local knowledge gaps regarding the career
trajectories of MPH graduates and the adequacy of their MPH-acquired skills in their roles.

1.6 The MPH Qualification in South Africa

The Master of Public Health (MPH) degree is offered at the postgraduate level by eleven universities
in South Africa, either on a full-time or part-time basis. These universities include the University of
Cape Town, University of the Witwatersrand, University of KwaZulu-Natal, University of the Western
Cape, University of Venda, Sefako Makgatho University, University of Limpopo, University of Pretoria,
University of Johannesburg, Fort Hare University, and the University of South Africa. Many Schools of
Public Health originated as extensions of existing medical schools. Over the years, they have evolved
from Community Medicine Departments to Community Health Departments, and eventually to
Schools of Public Health (Hoffman et al., 2012). The public health curriculum has also progressed from
offering a postgraduate diploma to a standalone MPH degree with various tracks (Dlungwane & Voce,
2020).
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Initially, the postgraduate qualification was primarily available to individuals with a health sciences
background. However, the MPH degree is now accessible to people from diverse backgrounds,
bringing a multidisciplinary perspective to the field (Dlungwane et al., 2017a). The MPH programs
offered by South African Schools of Public Health emphasize different areas. While most include
standard courses such as Epidemiology and Biostatistics, some offer unique tracks based on their
capacities, including Health Economics, Social and Behavioural Health, Health Policy and Systems, and
Environmental Health (Dlungwane et al., 2017a).

1.7 Definitions and Development of Public Health Competencies

The term "core competency" was introduced by Prahalad as part of modern management theory for
businesses (Gupta, 2013). However, it also describes the foundational knowledge, skills, qualities, and
abilities that professionals need to succeed in their chosen fields (Baczynska et al., 2016). Core
competencies give individuals a strategic competitive advantage in the job market, providing
employers confidence in hiring individuals with specific skills (Jassim & Jaber, 1998). Core
competencies in public health ensure graduates can perform essential functions: health promotion,
disease prevention, life prolongation, program evaluation, and emergency response (MacKay et al.,
2024). These competencies serve as tools to comprehensively assess and enhance public health
workers' skills.

The establishment of core competencies in the United States stemmed from the Institute of
Medicine's 1988 report on the Future of Public Health, which urged schools to produce graduates
capable of addressing public health challenges (Calhoun et al., 2008). In 2010, The Lancet reiterated
that health professional education, including public health, had not evolved to address 21st-century
challenges adequately, urging the need to produce health leaders and change agents (Academy of
Science of South Africa, 2018; Frenk et al., 2022). This led to the formation of the Public Health Faculty
Forum, which initiated the development of universal competencies for public health practice. In the
USA, the Council on Linkages between Academia and Public Health Practice has been developing and
refining public health competencies since the 1990s, with the current set published in 2016 comprising
eight domains reflecting the knowledge, attitudes, and skills required at the graduate level (Calhoun
et al., 2008).

Similarly, the Public Health Agency of Canada, the Association of Schools of Public Health in the
European Region, and England's Department of Health have developed core competencies to
standardize MPH education, practice, and research (MacKay et al., 2023; Shephard et al., 2024; World
Health Organization (WHQO), 2020). These competencies are contextually sensitive to the regions
where they were developed but share standard features that can be adapted in low- and middle-
income countries (LMICs) (Franzen et al., 2017). These features include proficiencies in programming,
policy design, policy analysis, systems thinking, strategic thinking, budgeting, financial management,
interprofessional teams, and collaboration and partnership (Nguyen et al., 2023).

Health systems in LMICs face challenges starkly different from those in high-income countries (HICs),
necessitating a competency framework sensitive to the social determinants of health (Nguyen et al.,
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2023; Witter et al., 2022). LMIC health systems are strained by unfair global trade agreements, rapid
urbanization, environmental degradation, mass displacements from conflicts and natural disasters,
and limited equitable growth (Rabbani et al., 2016). Consequently, these health systems are fragile
and unresponsive to population needs, compounded by a weak public health workforce. Zwanikken
et al. (2014) used a Delphi method to develop competencies for LMIC MPH programs, seeking expert
opinions through multiple rounds of questions to reach a consensus (Zwanikken et al., 2014). This
study highlighted differences in competencies for public health in LMICs compared to those developed
by the Council on Linkages, due to varying social determinants and public health contexts. Zwanikken
et al.'s work was the first to develop and validate public health competencies in LMICs, consulting with
experts and MPH alumni. Core competencies are used by accreditation bodies to assess education and
training levels in public health schools, assuring employers that staff are trained to the highest
standards (National Collaborating Centre for Methods and Tools, 2023). Chelak and Chakole,
(2023).recommend that developing needed competencies involves not only the education and health
sectors but also other sectors, given the interconnectedness of social determinants of health that
significantly influence public health (Chelak & Chakole, 2023).

1.8 The downside of blind emphasis on Core Competencies

While public health entities seek employees with specific competencies, the ultimate measure of an
employee’s value is their outputs and the outcomes of public health programs (Basinska-Zych &
Springer, 2021; Kim & Jung, 2022). Certain personal attributes, such as creativity, motivation, flair, and
drive, are critical for success but cannot be easily measured (Cropley & Cropley, 2009). There is a risk
that hiring organizations may focus too heavily on measurable competencies, overlooking employees
who possess these essential soft skills (Lamri & Lubart, 2023). Abner et al., (2014) critique the focus
on competencies, arguing that an overemphasis on achieving individual competencies may lead to a
lack of awareness of their interconnectedness (Abner et al., 2014). In practice, this can hinder the
ability to synthesize information and make situation-based judgments in complex and dynamic
environments.

2. Problem Statement

Global health policy currently emphasizes the importance of improving health, social and economic
development, and human rights (Holst, 2020; Kruk et al., 2018). However, a growing body of evidence
highlights that addressing underlying causes of health inequalities is essential to improving health
outcomes for all people (Braveman et al., 2011; Gkiouleka et al., 2023; Jackson & Gracia, 2014,
McCartney et al., 2021; World Health Organization (WHQ), 2018). The Master of Public Health (MPH)
program plays a critical role in training public health professionals who are equipped to tackle these
challenges. Despite the importance of skilled public health professionals, many countries, particularly
in sub-Saharan Africa, face significant shortages and disparities in the distribution of the public health
workforce (Beaglehole et al., 2003; Mabunda et al., 2020; Naicker et al., 2009).

In sub-Saharan Africa, the burden of disease is disproportionately high compared to the availability of

healthcare workers (Agyei & Kumah, 2024; Mboera et al., 2014; Melariri et al., 2024). The region has
only 3% of the world's healthcare workers but bears 24% of the global disease burden (Anyangwe &
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Mtonga, 2007; Zekeng, 2016). This shortage is particularly severe in rural areas, where access to
healthcare services, including public health interventions, is limited (Chinyakata et al., 2021; Gizaw et
al., 2022; Weinhold & Gurtner, 2014). The disparity in the distribution of public health professionals
exacerbates health inequalities, as those with the greatest need for health services often have the
least access. The public health workforce is a crucial component of health systems, yet many public
health and health system strengthening activities in sub-Saharan Africa are managed by clinicians
without formal public health training. This results in suboptimal service provision and inefficient use
of resources (Oleribe et al., 2019). There is an urgent need for trained public health professionals who
can address the unique health challenges of the region and contribute to building resilient health
systems.

The 2030 Human Resources for Health Strategy by South Africa's National Department of Health
underscores the need to produce a competent and caring multidisciplinary health workforce through
an equity-oriented, socially accountable education and training system (National Department of
Health, 2020). Despite this emphasis, current MPH programs may not fully align with the needs of the
South African health system, particularly in addressing the socio-ecological determinants of health.
This research is particularly relevant as there is currently no framework of competencies for MPH
programs in the South African context. Existing frameworks are tailored to high-income countries and
do not address the unique challenges of the African context. The National Plan for Higher Education
in South Africa mandates that tertiary institutions train graduates with skills and competencies to work
globally. There is also a shortage of proficient workers in research, and according to the competencies
framework developed by ASPH, MPH graduates must be highly skilled in conducting research.
Addressing the competency gaps in public health training is crucial for building a responsive, equitable,
and resilient health system in South Africa and beyond. By evaluating the current state of MPH
programs and identifying areas for improvement, this study aims to contribute to the development of
a well-trained public health workforce capable of addressing the health needs of all populations,
particularly the most vulnerable.

3. Rationale of Study

The COVID-19 pandemic has exposed weaknesses in health systems worldwide but also demonstrated
our capacity for adaptation and innovation in managing health systems (Glette et al., 2023). The
pandemic has highlighted the need for agility and resilience in public health (Chabrol & David, 2023).
Considering the critical role played by public health practitioners during the pandemic, higher
education institutions now have an opportunity to evaluate whether their training programs
effectively prepare these professionals for diverse health system requirements. Specifically, they can
assess whether the formal training in foundational public health competencies enables practitioners
to be ‘fit-for-purpose’ in their various roles.

This study explored the experiences of MPH graduates from South African higher education
institutions. It mapped out the roles that MPH graduates took on since completing their programs and
examined the extent to which their MPH training had equipped them to fulfil these roles. The goal
was to determine the breadth of graduates' abilities and their value in their work contexts.
Additionally, the study investigated whether their training provided them with the necessary
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competencies for their various roles and assess their readiness to cope with the requirements of the
COVID-19 pandemic.

Currently, public health curricula across the 11 South African universities offering MPH programs are
discipline-based, with no baseline standard outputs (Dlungwane et al., 2017a; Dlungwane & Voce,
2020). Course delivery primarily focuses on theory, with little emphasis on real-life experiences
(Dlungwane et al., 2017a). Previous studies have shown that this type of education often fails to
prepare public health professionals for leadership positions and stakeholder engagement roles (Hawks
& Gast, 2018). Compared to clinical health education, public health education in South Africa appears
to be lagging in meeting international standards for public health practitioners (Dlungwane et al.,
2017a; Dlungwane & Voce, 2020; Zwanikken et al., 2016; Zweigenthal et al., 2016). Therefore, Schools
of Public Health in South Africa must develop a common framework of expected competencies. This
paper aims to initiate this process by seeking the perspectives of MPH graduates in their respective
roles. Previous research has primarily focused on expert opinions regarding the competencies that
public health graduates should possess. There is a lack of literature on whether the MPH degree has
contributed to the career advancement of alumni or if the competencies they have gained are applied
in their roles (Zwanikken et al., 2014, 2016).

4. Positionality of the Researcher

4.1 The inspiration behind the study topic

This research is a sub-study within a larger project titled "Competencies and Utilities of Master of
Public Health (MPH) Learning: A Study of Graduates from South African Universities." This multi-
institutional project aims to determine the competencies of MPH graduates from South African
universities and gather their perspectives on the advantages of obtaining an MPH qualification. It also
seeks to understand whether the skills acquired from the MPH program have been beneficial in the
workplace and society. The parent study consists of three phases, each employing different study
methodologies.

4.2 The Three Phases are

4.2.1 Qualitative Study and Pilot of the Cross-Sectional Study

e Conducting one-on-one interviews with MPH graduates from all institutions to explore the
applicability of the MPH degree and identify gaps in MPH training.
e A pilot survey with cohorts not included in the qualitative study population.

4.2.2 Cross-Sectional Analytical Study

e A questionnaire-based survey will be conducted among MPH graduates from various
programs to determine the competencies and applicability of the MPH qualification. This
phase will be inspired by the results from the first phase.
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4.2.3 In-Depth Interviews with Prospective Employers

e Conducting interviews with potential employers of MPH graduates, including national,
provincial, and district services, NGOs, and academic institutions. During this stage, a database
will be established to track the career progression of MPH graduates.

This research focused on the first phase of the parent study. The findings from the various phases are
anticipated to inform the development of core competencies for MPH programs in South Africa.
Strengthening MPH institutions to produce competent graduates capable of contributing to health
system strengthening is especially crucial in the post-COVID-19 era to achieve Universal Health
Coverage.

This sub-study performed an analysis of data from interviews with MPH alumni from South African
Schools of Public Health (SOPH) to understand their job market experiences after acquiring the MPH
degree. This research is significant to the researcher, who is currently an MPH student at one of the
institutions under study, pursuing the Health Systems Track. The researcher was interested in
assessing whether the coursework learned over the past three semesters will adequately prepare
them for a career in public health and broaden their understanding of potential career trajectories.

The researcher's decision to pursue an MPH was initially driven by a desire to contribute to health
system strengthening. With a background in medicine, the researcher experienced frustration with
the shortcomings and unresponsiveness of the health system during their internship and community
service. By embarking on this course, the researcher aimed to gain a deeper understanding of health
system functioning and policymaking. Contributing to the strengthening of public health workers
through this research aligns with the researcher’s goals and aspirations.

5. Research Question

e To what extent do South African master's in public health programs prepare graduates to
handle their jobs as public health practitioners?

5.2 Sub questions

e What roles have MPH alumni from South African MPH programmes filled in the health system
since graduation?

e How did the MPH program equip them for these roles? How the curriculum equipped them
for the roles?

5.3 AIM of this study

To explore how well MPH curricula prepared graduates from South African universities who
completed their degrees before 2012 or after 2016 to perform their professional roles.

5.3.1 Objectives

e To identify the roles, Master of Public Health alumni (pre-2012 and post-2016 cohorts) have
occupied after completing their degree.
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e Toinvestigate the preparedness of public health Alumni in their respective jobs/roles.

e To identify the strengths and gaps in their training

e Make recommendations for how competencies gaps can be filled through current training
programmes.

6. Study Design

6.1 Explorative Study Design

This study adopted an exploratory research design aimed at developing ideas in an under-researched
field, making it well-suited for gaining initial insights and familiarity for subsequent phases of the
parent research (Makri & Neely, 2021). The research paradigm follows an interpretivist approach,
which assumes that knowledge and meaning are social constructs grounded in experiences
(Alharahsheh & Pius, 2020; Kivunja & Kuyini, 2017). An interpretivist approach enables the researcher
to ask questions such as "what," "how," and "why" to gain a deeper understanding and explore
influencing factors (Kivunja & Kuyini, 2017). It focuses on accessing the internal reality of participants'
subjective experiences, aiming to provide first-hand exposition and detailed descriptions of
discoveries made during the inquiry.

6.2 Study Methodology

This study employed a qualitative exploratory approach, which is effective for researching complex
subjects such as human behaviour (Kalu & Bwalya, 2017). Qualitative research allows for a deeper
understanding of social phenomena by drawing on participants' perspectives and experiences, helping
to investigate, analyse, and comprehend social processes (Busetto et al., 2020). Qualitative research
encompasses methods that deeply explore and interpret the social world by examining people's
conditions, experiences, perceptions, and histories (Mohajan, 2018). Methodologies used in
qualitative research included in-depth interviews, focus groups, observation, and documentary
analysis (Jamshed, 2014). The choice of method depends on several factors, such as the research topic,
practical considerations like ease of access, the relevance of the social context, the depth of individual
perspective required, and the sensitivity of the subject under review. While quantitative studies
address "how many" or "how much," qualitative studies generally explore "what," "how," or "why"
phenomena occur. This study used one-on-one in-depth interviews, with the content subjected to
qualitative analysis methods. The researcher aimed to construct a complex, holistic picture, analyze
language, and provide extensive informant perspectives.

7. The Research Context

7.1 The Larger Study Methodology

Participants For the purposes of the larger multi-institutional study, Master of Public Health (MPH)
graduates were categorized into three distinct cohorts based on their year of graduation:

e Cohort A: Graduated before 2012

e Cohort B: Graduated between 2012 and 2016
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e Cohort C: Graduated after 2016

This sub-study focused exclusively on Cohorts A and C, meaning it included MPH alumni who
graduated before 2012 or after 2016. Graduates from Cohort B (2012-2016) were intentionally
excluded from this qualitative component, as they were already the subject of a separate quantitative
survey phase within the broader parent study. The inclusion of Cohorts A and C allowed for the
exploration of perspectives from graduates trained under potentially different programmatic and
policy contexts before the 2012 curriculum reforms and after more recent program developments.

Participants for this qualitative phase were drawn from eight South African universities offering MPH
programs: University of Cape Town (UCT), University of the Witwatersrand (WITS), University of
KwaZulu-Natal (UKZN), University of the Western Cape (UWC), University of Venda (UNIVEN), Sefako
Makgatho University (SMU), University of Limpopo, and University of Pretoria (UP). A purposive
sampling strategy was used to recruit between two to five participants per institution. Recruitment
was conducted via email where possible, or by phone when email contact details were unavailable.
All interested alumni were provided with an informed consent form detailing the study’s objectives,
potential risks, and benefits. This form also included a request for permission to audio record the
interviews and clarified participants’ right to voluntarily withdraw at any point without any
consequence.

In-depth, one-on-one interviews were conducted with eligible MPH graduates. These qualitative
interviews aimed to elicit rich, detailed accounts of the graduates’ roles post-MPH, their experiences
in applying acquired competencies, and perceived gaps in their training. While the parent study
incorporated both qualitative and quantitative elements (including surveys and interviews), this sub-
study focused solely on the qualitative interview data. Interviewers used a semi-structured guide to
allow for consistency in themes while also enabling flexibility to follow emerging areas of interest
raised by participants. This approach was particularly suited to exploring the diverse experiences and
career trajectories of MPH graduates across institutions.

7.2 Data analysis methods

This study employed thematic analysis to analyse a set of raw, primary qualitative interview transcripts
collected as part of a broader, multi-institutional research project. Although the data were not
personally collected by the researcher, they remained unprocessed and in their original form, thus
qualifying as archival primary data. The use of thematic analysis was appropriate for identifying,
analysing, and reporting recurring patterns and meaning across this rich, qualitative dataset. The
analysis was deductive in its initial approach, guided by a pre-developed codebook from the parent
study. However, the process was also flexible enough to accommodate inductive coding, allowing new
themes to emerge from the data where relevant to the specific objectives of this sub-study.

The thematic analysis followed Braun and Clarke’s six-phase framework:
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e Familiarization with the Data: The researcher listened to interview audio recordings and
repeatedly read the transcripts to immerse themselves in the content and begin identifying
potential patterns.

e Generating Initial Codes: Using the parent study’s codebook as a foundation, initial deductive
codes were applied manually. Emerging ideas not captured by the existing codebook were
recorded as new inductive codes.

e Searching for Themes: Related codes were grouped to form broader analytical themes.
Themes were aligned with the research questions and objectives of this study.

e Reviewing Themes: The themes were reviewed for coherence and refined through discussion
with a peer researcher who had worked on a related sub-study using the same dataset.

e Defining and Naming Themes: Clear definitions were established for each theme to ensure
that they captured the essence of the participants’ perspectives, with supporting quotations
identified from the data.

e Producing the Report: Final themes were synthesized and contextualized within the broader
literature, informing the findings and discussion presented in this thesis.

7.2.1 Thematic Data Analysis Steps

Familiarisation with data

In this study, the researcher analysed data that had been previously collected and transcribed by other
members of the parent project. To immerse themselves in the dataset, the researcher first listened to
the original audio recordings and then read and re-read the transcripts (Byrne, 2022). Notes were
taken throughout this process to promote critical engagement and ensure a deeper understanding of
the material. This familiarisation step allowed the researcher to begin identifying content relevant to
the research objectives.

Generating Codes and Generating Themes

The next phase involved reducing the raw transcripts to their fundamental elements while preserving
their meaning (Naeem et al., 2023). A pre-existing codebook developed in the parent study served as
the basis for a deductive coding approach. In this approach, the researcher applied predefined
concepts and categories to the data (Braun & Clarke, 2006). However, when data points emerged that
were not accounted for in the original codebook, inductive coding was introduced. This allowed new
themes to be generated based on the researcher’s interpretive analysis, including cues from non-
verbal elements such as tone and context (Braun & Clarke, 2019). The codebook had been developed
in Microsoft Excel, and the researcher used it to manually apply both deductive and emergent
inductive codes. Excel was also used to organize codes across participant responses and to facilitate
the comparison of patterns.

According to Braun and Clarke (2006), a theme captures something meaningful in the data related to

the research questions and objectives. At this stage, the researcher reviewed both the pre-existing
and newly generated codes, clustering overlapping or related codes into broader themes. These
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themes represented the underlying patterns within the data and were aligned with the study's
analytical aims.

The deductive themes drawn from the parent codebook and included in this study were:

e Content Implications of the MPH: Specific subject matter alumni believed should have been
included in the curriculum.

e Skill Set Implications: Practical skills that alumni felt were necessary for professional
effectiveness but were insufficiently covered.

e General Gaps in the MPH Program: Broader areas of knowledge that were not addressed but
deemed essential for public health practice.

e Improvements to MPH Training: Alumni recommendations for enhancing the curriculum
based on real-world challenges.

Reviewing Themes

This step involved assessing and refining the preliminary themes generated in the previous stage. The
researcher examined whether the themes accurately captured the intended meanings and whether
the data supporting each theme were sufficient (Braun & Clarke, 2006). Inconsistencies or thematic
overlaps were evaluated, and themes were either modified, collapsed, or expanded based on their
coherence within the context of the entire dataset.

7.2.2 Defining and naming themes

This stage involved a final refinement of the identified themes to "identify the essence of what the
theme is about" (Braun & Clarke, 2006). The focus was on understanding what each theme
communicated and ensuring that any sub-themes still related to the central theme. At this stage, a
short extract of data was paired with its corresponding theme.

8. How data was be analysed

A manual systematic analysis was conducted using MS Excel to organize respondent answers. The
resultant codes were applied throughout the entire coding process. The researcher then interpreted
the data to derive key analytical themes, which were used for the final write-up.

9. Ethics Consideration

The first part of the primary study, involving qualitative research, received ethics approval from the
Human Research Ethics Committee (HREC) at the University of Cape Town (UCT), the lead
investigator's home institution. Ethics approval is crucial for demonstrating that the researcher
practiced integrity and dependability in their study. Before beginning data analysis, the researcher
obtained ethical permission from UCT's HREC.
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10. Risks and Benefits

This study posed no risks to the interview participants, as the interview recordings and transcripts
were cleaned of all identifiers, and due diligence was observed during the interviews. The study is
considered low risk since participants were not asked for further input.

11. Study Limitations

A limitation of the primary study was that the researcher conducting the data analysis did not collect
the primary data. This could result in misinterpretation of the transcribed data, as the researcher may
not have noted nonverbal cues made by the interview participants.

12. Budget and Costs

The study was desk-based, eliminating costs for travel or accommodation. The researcher incurred
minimal expenses for printing and stationery.
Table 1: Budget

Category Item Cost
Stationery Pens R100
Notebooks R200
Printing Dissertation R500
Contingency 10% R80
Total R880
13. Dissemination

The findings from the study will be distributed as a thesis and as a manuscript available in the UCT
Library. Additionally, a published article in the form of a journal will result from this research. The
dissemination aims to contribute to the discussion on establishing key competencies for MPH
graduates from South Africa and other countries in the region.
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Appendix 2: Table of Participant Characteristics

Participant University Gender Age

Identifier Identifier
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University

1 1 (WITS) M

2 1 F

3 1 F

4 1 F

5 1 M

6 2 (UKZN) F <40

7 2 M >40

8 2 F >40

9 2 F >40

10 2 F <40

11 3 (UL) F

12 3 M

13 3 F

14 3 F

15 3 M

16 4 (SMU) F

17 4 F

18 4 F

19 4 F

20 4 F

21 5(UP) M 32

22 5 M 45

23 5 F 62

24 5 F 26

25 5 F 43

26 5 M 35

27 5 M 36

28 6 (UNIVEN) M <40 years
29 6 F <40years
30 6 M >40years
31 6 M >40 years
32 6 M >40years
33 7 (UCT) F

34 7 F

35 7 F

36 7 M

37 8 (UWCQ) F

38 8 M

39 8 F

40 8 F
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WITS - University of the Witwatersrand

UKZN — University of KwaZulu Natal

UL — University of Limpopo

SMU — Sefako Makgatho Health Sciences University
UP — University of Pretoria

UNIVEN — University of Venda

UCT — University of Cape Town

UWC — University of the Western Cape

Countries where participants are currently working in

Gender
Female
Male

1- South Africa

2- Zambia

3- Zimbabwe
4- Ghana

5- Lesotho

6- Swaziland

25
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Appendix 3: Interview Questions/Guide

1. Can you give an overview of your role during the Covid-19 pandemic.
Probe:
e How your role relates to your employment?
e How it changed as the epidemic unfolded?
e Who did you report to about your involvement? Did this differ compared to your usual
accountability?

2. What are your reflections about your role in terms of:
Probe:
e The skills that you brought to bear on the work, and
e Where you acquired these skills (MPH-can you specify the skills, other-can you specify
the skills)
e How prepared you felt about your responsibilities?
e What your sense of your value-add to the health system response to the epidemic?
e The skills gaps you were conscious of at the time and now in retrospect.

3. What are your reflections of the wider public health response to the Covid19 pandemic ,
guiding/driving initiatives in terms of the:

e Health system

o Service preparedness

Case and contact tracing
Occupational health
Health promotion
Health information systems
Engagement with Civil Society
Changing the way districts relate to the provinces and to each other

O O O O O O O

Relationships with national health

o Relationships between provinces
e Other government sectors (education; transport, other)
e National government

4. What do you think the implications of the response to Covid-19 is for:
e Non-Covid health conditions
e The health workforce
o Roles of managers; doctors, nurses, CHWs, ward based teams (or COPC);
o Relationships with NGOs and new civil society formations (e.g. CANS)
o Relationships between provincial and district team
e National health
e Health financing
e NHland UHC
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e Personnel with post-graduate public health training

5. What do you think the implications of the Covid-19 disaster mean for public health:
e MPH graduates’ possible roles?
e Public health’s location in the health system

6. What do you think the implications of the Covid-19 disaster means for what is taught in MPH
degrees?

e What content needs to be taught?

e  What skillsets need to be emphasised?

e What could fall away from courses?

7. Any other thoughts you want to raise?
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Appendix 4: MPH curricula

Institution

Core/Compulsory Courses

Specialization/Electives

University of
Venda

=
=]
=~

e Introduction to Public
Health

e Research Methodology

e Introduction to
Epidemiology,
Demography and
Biostatistics

e Mini-dissertation
research project

Health Measurement
e Advanced Biostatistics and
Epidemiology
e Health Informatics
Health Policy and Management
¢ Health system management and
strategic planning
¢ Health resources management
Occupational and Environmental health
¢ Occupational health
e Environmental health
Health Education and Health Promotion
e Health Education
e Health Promotion
Communication and Non-Communicable
disease control
e Communicable diseases control
¢ Non-communicable diseases
control

University of
KwaZulu-Natal
Link 1

Link to
Handbook

Link to

Occupational
Health

® Public Health Principles
and Practice

e Qualitative Research
methods

e Health Measurement
(Descriptive)

* Health Measurement
(Analytic)

e Research methods and
Bioethics

e Research Project (Master
of Public Health)

Occupational
e Hygiene
Evaluation of Occupational
Hazards
¢ Introductory principles of
occupational hygiene
¢ Introduction to occupational and
environmental health
e Control of occupational hazards
e Recognition of Occupational
Hazards
Occupational and Environmental Medicine
¢ Principles of Toxicology
¢ Introductory principles of
occupational hygiene
¢ Introduction to occupational and
environmental health
¢ Occupational and environmental
diseases
e Occupational and environmental
respiratory disorders
Elective Modules
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https://www.univen.ac.za/faculties/health/public-health/
https://publichealth.ukzn.ac.za/postgraduateprogrammes/masterofpublichealth/mphcourse/
https://chs.ukzn.ac.za/wp-content/uploads/2023/05/Health-Scienes-2023.pdf
https://chs.ukzn.ac.za/wp-content/uploads/2023/05/Health-Scienes-2023.pdf
https://snph.ukzn.ac.za/disciplineofoccupationalandenvironmentalhealt/masterofpublicheath/
https://snph.ukzn.ac.za/disciplineofoccupationalandenvironmentalhealt/masterofpublicheath/
https://snph.ukzn.ac.za/disciplineofoccupationalandenvironmentalhealt/masterofpublicheath/

Intermediate Epidemiology
Health Systems and Policy
Maternal and reproductive health
Child and Adolescent Health
Health Economics and Financing
Health Service Management

University of
Pretoria

Link to
Handbook

Global health governance
and diplomacy

Scientific writing
Learning in Public health
Applied research
methodology.

Mini dissertation

Disease Control

Principles of Communicable
Disease control

Seminars in Tropical Health
(Agent, Environment, Host)
Infectious Diseases Epidemiology
Disease Surveillance

Outbreak Investigation and
Control

Principles of Chronis Disease
Epidemiology

Environmental and Occupational Health

Health Risk Assessment

Methods in Exposure Assessment
Introduction to Toxicology
Environmental Epidemiology
Conducting Surveys

Environmental and Occupation Health —

Occupational Hygiene

Methods in Exposure Assessment
Postgraduate studies in
occupational hygiene |
Postgraduate studies in
occupational hygiene Il

Health Risk Assessment
Introduction to Toxicology
Individual studies in occupational
hygiene

Environmental Epidemiology
Managing Occupational Health
Services

Occupational Health Law
Conducting Surveys

Health Policy and Management
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https://www.up.ac.za/media/shared/25/ZP_Files/2023-postgraduate-book_final.zp230031.pdf
https://www.up.ac.za/media/shared/25/ZP_Files/2023-postgraduate-book_final.zp230031.pdf

e Principles of Human Resource
Management

¢ Financial Management in the
Public Health Sector

¢ Health Policy and Systems

¢ Intro to Monitoring and Evaluation
for Health Managers

e Principles of Human Resource
Management

¢ Health Systems Operations
Management

¢ Project Management for the
Health Sector

e Principles of Quality Assurance

Health Promotion

e Health Promotion (Foundations of
Health Promotion)

e Qualitative Research Methods

e Communication in Health

e Health Promotion in Practice
(Health Promotion Planning)

¢ Human Nutrition and Public
Health

e Sexual and Reproductive Health

University of
the Western
Cape

Link 1

Link to
Handbook

Population Health and
Development: A Primary
Health Care Approach Il
Measuring Health and
Disease Il

Management Strategies
for the Public Health
Services I

Health Promotion for
Public Health Il
Qualitative Research
Methods

Quantitative Research
Methods

Public Health Research
(PHR)

Health Promotion
Health Information Systems
Health Research
e Monitoring and Evaluation in
Health and Development
Programs
¢ Health Information Systems
Nutrition
e Micronutrient Malnutrition
e Public Health Nutritional Policy
and Programming
e Epidemiology of Non-
Communicable Diseases
Pharmaceutical Public Health
e Rational Medicined Use
e Pharmaceutical Policy
Management
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https://soph.uwc.ac.za/academic-programmes/master-of-public-health-nqf-level-9/#1618389458817-c5c5d636-b5eb
https://soph.uwc.ac.za/wp-content/uploads/2023/02/2023_SOPH_Programme_Handbook_1_Feb_2023-1.pdf
https://soph.uwc.ac.za/wp-content/uploads/2023/02/2023_SOPH_Programme_Handbook_1_Feb_2023-1.pdf

Managing and Supporting
Health Workers
Mini Thesis

Other Electives

Globalization and Health
Applied Health Economics for
community health systems.
Introduction to Complex Health
Systems

University of
Cape Town

Link to
Handbook

Public Health and Society
Introduction to
Epidemiology
Biostatistics |
Quantitative Research
Methods

Mini Thesis

Epidemiology & Biostatistics

Advanced Epidemiology
Biostatics Il

Biostatistics Il

Seminars in Epidemiology and
Biostatics

Health Systems

Health Policy and Planning
Introduction to Health Systems
Evaluation

Health Systems Research and
Evaluation

The Economics of Health Systems

Social & Behavioural Sciences

Qualitative Research Methods
Public Health and Human Rights
Gender and, Sexual and
Reproductive Health
Qualitative Data Analysis

Health Economics

Theory and Application of
Economic Evaluation in Health
Care

Microeconomic for the health
sector

Quantitative methods for health
economists

The Economics of health systems

Community Eye Health

Community Eye Health 1 —
Planning and Managing Eye Care
Services

Community Eye Health 2 —
Epidemiology for Eye Health
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https://health.uct.ac.za/sites/default/files/media/documents/health_uct_ac_za/253/MPH%20Brochure_2023.pdf
https://health.uct.ac.za/sites/default/files/media/documents/health_uct_ac_za/253/MPH%20Brochure_2023.pdf

Environmental Health)
e Environmental Health Policy
e Climate chance, pollution and
health
e Children’s Environmental health

e Cancer Prevention and Control

e Fundamentals of Global Surgery

e Evidence-Based health care

e Epidemiology of Infections
Diseases

e Practicum in Public Health

e Epidemiology of Non-
communicable diseases

University of
Limpopo

Link to

Prospectus

Health Measurement

Health Policy and Management
Environmental and Occupational Health
Social and behavior Sciences in Public
Health

University of
the
Witwatersrand

Health Systems and Policy
Social and Behavior Change
Communication
Occupation Hygiene

Rural Health

Maternal and Child Health
Health Economics

Sefako
Makhatho
Health Sciences
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https://www.ul.ac.za/application/downloads/Postgraduate%20Prospectus%202022.pdf
https://www.ul.ac.za/application/downloads/Postgraduate%20Prospectus%202022.pdf

Appendix 5: Themed topic guide

PARENT
NODE fSl-::II;I:Hh:ECI:AIDIEI; DEFINITION
(THEME)
Participant’s Any description of participant’s professional background,
Descriptors educational/training background, work history etc.
Work before Cg\(;:g_bl:toégle Any description of what participant's roles were in their job
COVID-19 after MPH before COVID-19
Work during Any description of what participant's roles were in their job
CoVID-19 during COVID-19
szarigrf)slelrs] Any description of changes in participant's work roles from
what it used to be before the COVID-19 pandemic (E.g.
(Before versus " . . . .
during COVID- Bef.ore COVID-19, | was mvol\{ed in administrative wo.rk.but
19) during the COVID-19 pandemic, | had to do more of clinical
work due to the influx of patients with COVID-19") *How*
*Changing how to deliver the service*
Changes in Mention of any changes in roles from the beginning of the
roles as pandemic till now (e.g. " At the beginning of the pandemic, |
pandemic was involved in contact tracing from home but as the
unfolded pandemic unfolded and we moved to lower lockdown levels,
this changed to home visits of patients")
- Mention/description of any additional roles aside usual work
Additional roles - . -
during COVID- roles taken on by participants during COVID-19 (e.g. A5|d'e'
19 from my usual work roles as a researcher, | volunteered to join
the contact tracing team")
Changes in
reporting Who did you report to about your involvement? Did this differ
structure compared to your usual accountability? Any changes in
during COVID- Leadership structure at your workplace
19
Reflection
about MPH
skills that Any reflections/descriptions of the skills that were utilized by
informed participants in performing Covid-19 roles
the COVID-19
roles
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How skills were

Any mention/description of where the skills that informed
COVID-19 roles were acquired (eg. From MPH program, from

acquired other training/courses before, during or after MPH, from work
settings etc.)

How MPH

prepared

graduates to
apply the skills
they utilized in
their COVID-19

Any reflections on how participants felts the MPH prepared
them to apply the skills that were used in performing their
COVID-19 roles.

roles
. . Any description of skills gap participants became aware of
Skills gaps in . . .
.. while they were performing their COVID-19 roles and as they
MPH training .
reflected on their roles later.
Graduates’

perspectives on
their value-add

Mentions/descriptions of any values participants felt they

to added to the COVID-19 response.
the COVID-19
response
Where MIPH
graduates can
be employed Any description of where participants believe MPH graduates
in would better be suited to work during a pandemic like COVID-
light of a 19
pandemic like
COoVID-19
Subtheme1l:
Areas where Any description of organizations that can benefit from having
MPH Graduates MPH graduates
should be '
employed
Roles of MPH
graduates in Any mention/description of some of the roles participants
light of a believe MPH graduates could be assigned to during a
pandemic pandemic like COVID-19
like COVID-19
subthemel: Description of roles that should be assigned to MPH graduates
Roles of MPH .
in the workplace.
Graduates
Subtheme2:
Roles of MPH Description of where MPH students should be situated or
graduatesin a placed in a pandemic
pandemic

69




Implications
of pandemics
like COVID-19
for what is
taught in the
MPH program

COVID-19 means for what is taught in the MPH program ( E.g.

Any mentions of what participants believe a pandemic like

'A pandemic like COVID-19 bring out the need to have courses
like outbreak management, Health promotion etc. as part of
MPH programs in South Africa"

Any mention/description of specific contents that needs to be

graduate's skills
in the response

Content
im (I)irc]aiinons taught under the various courses in the MPH program to make
P them more responsive to pandemics like COVID-19.
Any mentions/description of specific skills that needs to be
Skills set taught in the
implications MPH program to make them more responsive to pandemics
like COVID-19
Other skills
ired f
acquired from Any comments or statements on skills acquired from the MPH
MPH not .
that are not related to the COVID-19 pandemic
related to
CovID
General gaps in
the MPH . o . .
'e. Any mentions/description of specific skills not taught in the
training not . . . .
MPH program that are important in their work or for public
related to the health in general
COVID-19 8
pandemic
Underutilizatio
n of MPH

Any comments or statements on alluding to MPH graduates’
skills being underutilized in the response to the COVID-19

to the COVID- response
19 pandemic
Improvement | Any comments or statements aspect of the MPH program that
to the training needs to be changed or improved (e.g. Making the program
in the MPH less 'academia inclined’, less theoretical and more practical
program etc.)
MPH
graduates'
Reflections on Any comments or statements on what participants think of
the wider the public heath response to the COVID-19 pandemic (e.g. "It
public health has been appropriate so far", there is still a lot more to be
response to done, it has been lacking" etc.)
the COVID-19
pandemic
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Other
comments on
CovID
RESPONSE at
the graduate

Any comments or statements on what the participants think
of the how the response to COVID-19 at the local level (within
their district, country etc.) has been. This can include
comments on whether the response has been appropriate,
backed by evidence, lacking etc.

local level
. Any comments or statements on what participants think are
Vaccine . . . .
. reasons for the public hesitancy in taking the COVID-19
hesitancy

vaccine
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Appendix 6: Journal Guidelines

About the journal

Aims and scope

SSM - Health Systems specialises in publishing interdisciplinary social science research that focuses on
improving health systems and resources, broadly defined to include health systems and social care
and support systems that impact on health and well-being of populations around the world.

SSM - Health Systems shares the same general approach to manuscripts as its companion title, Social
Science & Medicine. The journal takes a broad view of its subject matter, welcoming all submissions
that make important, original contributions to our understanding of how policy, practice and resource
allocation can be used to improve person-centred approaches and performance, responsiveness,
equity and inclusiveness of health systems. We are especially interested in publishing papers that cross
disciplinary boundaries within the social sciences, drawing on perspectives that span multiple fields,
including economics, political science, sociology, anthropology, psychology, and organisation studies.
We impose no constraints on the methodological approaches we are willing to consider - papers
employing quantitative, qualitative, participatory and mixed methods will all be welcome. Finally, we
will have a special interest in publishing papers from under-represented researchers and papers
concerning health systems in low- and middle-income countries (LMICs) from LMIC researchers.

SSM Health Systems welcomes submissions of research articles (up to 9000 words), short
communications (between 2000 — 4000 words), systematic/scoping reviews (up to 9000 words), and
commentaries (up to 3000 words). Please visit the Guide for Authors for more information.

SSM - Health Systems will cover:

Comparative Health Systems

Health Systems in fragile and conflict affected settings

Health systems in rural and urban contexts

Resource allocation and health financing within Health Systems

Governance, leadership and management of Health Systems

Information systems and decision making in Health Systems

Medicines in Health Systems

Social Science Approaches for Research and Engagement in Health Policy & Systems

Private Sector in Health
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Health workforce, including the role of Community Health Workers in Health System Development
Quality in Universal Health and Health Care

Access and barriers to health services

Teaching and Learning Health Policy and Systems Research

Intersectoral action for health systems strengthening

Ethics and safeguarding in Health Systems Research

Gender, equity, disability and/or intersectionality in Health Systems Research

Eldercare systems

Person-centred approaches to health systems strengthening

Compassion and participation in health systems design and development

Article types

Peer-reviewed articles

Original research articles and critical and analytical reviews. These papers may be up to 9000 words
including abstract, tables, figures, references and (printed) appendices as well as the main text. Papers
below this limit are preferred.

Short communications

SSM - Health systems will consider short communications of between 2000 and 4000 words, where a
brief focused dissemination of topical research findings is warranted, and the scope and design of the
research is appropriate for a shorter report.

Systematic/scoping reviews

Systematic/scoping review of up to 9000 words including abstracts, tables, figures, references and
(printed) appendices as well as the main text. Systematic/scoping reviews must be reported according
to PRISMA guidelines (see below for more details). Please note that systematic/scoping reviews in
excess of 9000 words may be considered by the Editors, with prior agreement. Please contact the
Editors to discuss before submission.

Commentaries

SSM Health Systems also considers submitted or invited commentaries and responses debating, and
published alongside, selected articles. These can be up to 3000 words.
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Peer review

This journal follows a double anonymized review process. Your submission will initially be assessed by
our editors to determine suitability for publication in this journal. If your submission is deemed
suitable, it will typically be sent to a minimum of two reviewers for an independent expert assessment
of the scientific quality. The decision as to whether your article is accepted or rejected will be taken
by our editors. Authors who wish to appeal the editorial decision for their manuscript may submit a
formal appeal request in accordance with the procedure outlined in Elsevier’s Appeal Policy. Only one
appeal per submission will be considered and the appeal decision will be final.

Read more about peer review.

Our editors are not involved in making decisions about papers which:

they have written themselves.

have been written by family members or colleagues.

relate to products or services in which they have an interest.

Any such submissions will be subject to the journal's usual procedures and peer review will be handled
independently of the editor involved and their research group. Read more about editor duties.

Special issues and article collections

The peer review process for special issues and article collections follows the same process as outlined
above for regular submissions, except, a guest editor will send the submissions out to the reviewers
and may recommend a decision to the journal editor. The journal editor oversees the peer review
process of all special issues and article collections to ensure the high standards of publishing ethics
and responsiveness are respected and is responsible for the final decision regarding acceptance or
rejection of articles.

Open access
We refer you to our open access information page to learn about open access options for this journal.

Ethics and policies
Ethics in publishing
Authors must follow ethical guidelines stated in Elsevier's Publishing Ethics Policy.

Submission declaration
When authors submit an article to an Elsevier journal it is implied that:

the work described has not been published previously except in the form of a preprint, an abstract, a

published lecture, academic thesis or registered report. See our policy on multiple, redundant or
concurrent publication.
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the article is not under consideration for publication elsewhere.

the article's publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out.

if accepted, the article will not be published elsewhere in the same form, in English or in any other
language, including electronically, without the written consent of the copyright-holder.

To verify compliance with our journal publishing policies, we may check your manuscript with our
screening tools.

Authorship
All authors should have made substantial contributions to all of the following:

The conception and design of the study, or acquisition of data, or analysis and interpretation of data.
Drafting the article or revising it critically for important intellectual content.

Final approval of the version to be submitted.

Authors should appoint a corresponding author to communicate with the journal during the editorial
process. All authors should agree to be accountable for all aspects of the work to ensure that the
guestions related to the accuracy or integrity of any part of the work are appropriately investigated
and resolved.

Changes to authorship

The editors of this journal generally will not consider changes to authorship once a manuscript has
been submitted. It is important that authors carefully consider the authorship list and order of authors
and provide a definitive author list at original submission.

The policy of this journal around authorship changes:

All authors must be listed in the manuscript and their details entered into the submission system.

Any addition, deletion or rearrangement of author names in the authorship list should only be made
prior to acceptance, and only if approved by the journal editor.

Requests to change authorship should be made by the corresponding author, who must provide the

reason for the request to the journal editor with written confirmation from all authors, including any
authors being added or removed, that they agree with the addition, removal or rearrangement.
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All requests to change authorship must be submitted using this form. Requests which do not comply
with the instructions outlined in the form will not be considered.

Only in exceptional circumstances will the journal editor consider the addition, deletion or
rearrangement of authors post acceptance.

Publication of the manuscript may be paused while a change in authorship request is being
considered.

Any authorship change requests approved by the journal editor will result in a corrigendum if the
manuscript has already been published.

Any unauthorised authorship changes may result in the rejection of the article, or retraction, if the
article has already been published.

Declaration of interests

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence or bias their work. Examples of potential competing interests
include:

Employment

Consultancies

Stock ownership

Honoraria

Paid expert testimony

Patent applications or registrations

Grants or any other funding

The Declaration of Interests tool should always be completed.

Authors with no competing interests to declare should select the option, "I have nothing to declare".
The resulting Word document containing your declaration should be uploaded at the "attach/upload

files" step in the submission process. It is important that the Word document is saved in the .doc/.docx
file format. Author signatures are not required.
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We advise you to read our policy on conflict of interest statements, funding source declarations,
author agreements/declarations and permission notes.

Funding sources

Authors must disclose any funding sources who provided financial support for the conduct of the
research and/or preparation of the article. The role of sponsors, if any, should be declared in relation
to the study design, collection, analysis and interpretation of data, writing of the report and decision
to submit the article for publication. If funding sources had no such involvement this should be stated
in your submission.

List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy]; the
Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes of
Peace [grant number aaaal.

It is not necessary to include detailed descriptions on the program or type of grants, scholarships and
awards. When funding is from a block grant or other resources available to a university, college, or
other research institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, it is recommended to include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Declaration of generative Al in scientific writing

Authors must declare the use of generative Al in scientific writing upon submission of the paper. The
following guidance refers only to the writing process, and not to the use of Al tools to analyse and
draw insights from data as part of the research process:

Generative Al and Al-assisted technologies should only be used in the writing process to improve the
readability and language of the manuscript.

The technology must be applied with human oversight and control and authors should carefully review
and edit the result, as Al can generate authoritative-sounding output that can be incorrect, incomplete
or biased. Authors are ultimately responsible and accountable for the contents of the work.

Authors must not list or cite Al and Al-assisted technologies as an author or co-author on the

manuscript since authorship implies responsibilities and tasks that can only be attributed to and
performed by humans.
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The use of generative Al and Al-assisted technologies in scientific writing must be declared by adding
a statement at the end of the manuscript when the paper is first submitted. The statement will appear
in the published work and should be placed in a new section before the references list. An example:

Title of new section: Declaration of generative Al and Al-assisted technologies in the writing process.

Statement: During the preparation of this work the author(s) used [NAME TOOL / SERVICE] in order
to [REASON]. After using this tool/service, the author(s) reviewed and edited the content as needed
and take(s) full responsibility for the content of the published article.

The declaration does not apply to the use of basic tools, such as tools used to check grammar, spelling
and references. If you have nothing to disclose, you do not need to add a statement.

Please read Elsevier’s author policy on the use of generative Al and Al-assisted technologies, which
can be found in our GenAl Policies for journals.

Please note: to protect authors’ rights and the confidentiality of their research, this journal does not
currently allow the use of generative Al or Al-assisted technologies such as ChatGPT or similar services
by reviewers or editors in the peer review and manuscript evaluation process, as is stated in our GenAl
Policies for journals. We are actively evaluating compliant Al tools and may revise this policy in the
future.

Preprints

Preprint sharing

Authors may share preprints in line with Elsevier's article sharing policy. Sharing preprints, such as on
a preprint server, will not count as prior publication.

We advise you to read our policy on multiple, redundant or concurrent publication.

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Authors should ensure their work uses inclusive language
throughout and contains nothing which might imply one individual is superior to another on the
grounds of:

age

gender

race

ethnicity
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culture

sexual orientation

disability or health condition

We recommend avoiding the use of descriptors about personal attributes unless they are relevant and
valid. Write for gender neutrality with the use of plural nouns ("clinicians, patients/clients") as default.
Wherever possible, avoid using "he, she," or "he/she."

No assumptions should be made about the beliefs of readers and writing should be free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions.

These guidelines are meant as a point of reference to help you identify appropriate language but are
by no means exhaustive or definitive.

Reporting sex- and gender-based analyses
There is no single, universally agreed-upon set of guidelines for defining sex and gender. We offer the
following guidance:

Sex and gender-based analyses (SGBA) should be integrated into research design when research
involves or pertains to humans, animals or eukaryotic cells. This should be done in accordance with
any requirements set by funders or sponsors and best practices within a field.

Sex and/or gender dimensions of the research should be addressed within the article or declared as a
limitation to the generalizability of the research.

Definitions of sex and/or gender applied should be explicitly stated to enhance the precision, rigor and
reproducibility of the research and to avoid ambiguity or conflation of terms and the constructs to
which they refer.

We advise you to read the Sex and Gender Equity in Research (SAGER) guidelines and the SAGER
checklist (PDF) on the EASE website, which offer systematic approaches to the use of sex and gender

information in study design, data analysis, outcome reporting and research interpretation.

For further information we suggest reading the rationale behind and recommended use of the SAGER
guidelines.

Definitions of sex and/or gender

We ask authors to define how sex and gender have been used in their research and publication. Some
guidance:
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Sex generally refers to a set of biological attributes that are associated with physical and physiological
features such as chromosomal genotype, hormonal levels, internal and external anatomy. A binary
sex categorization (male/female) is usually designated at birth ("sex assigned at birth") and is in most
cases based solely on the visible external anatomy of a newborn. In reality, sex categorizations include
people who are intersex/have differences of sex development (DSD).

Gender generally refers to socially constructed roles, behaviors and identities of women, men and
gender-diverse people that occur in a historical and cultural context and may vary across societies and
over time. Gender influences how people view themselves and each other, how they behave and
interact and how power is distributed in society.

Jurisdictional claims

Elsevier respects the decisions taken by its authors as to how they choose to designate territories and
identify their affiliations in their published content. Elsevier’s policy is to take a neutral position with
respect to territorial disputes or jurisdictional claims, including, but not limited to, maps and
institutional affiliations. For journals that Elsevier publishes on behalf of a third party owner, the
owner may set its own policy on these issues.

Maps: Readers should be able to locate any study areas shown within maps using common mapping
platforms. Maps should only show the area actually studied and authors should not include a location
map which displays a larger area than the bounding box of the study area. Authors should add a note
clearly stating that "map lines delineate study areas and do not necessarily depict accepted national
boundaries”. During the review process, Elsevier’s editors may request authors to change maps if
these guidelines are not followed.

Institutional affiliations: Authors should use either the full, standard title of their institution or the
standard abbreviation of the institutional name so that the institutional name can be independently
verified for research integrity purposes.

Studies in humans and animals
Authors must follow ethical guidelines for studies carried out in humans and animals.

Studies in humans

Work which involves the use of human subjects should be carried out in accordance with the World
Medical Association Declaration of Helsinki: Ethical principles for medical research involving human
subjects.

Manuscripts should follow the International Committee of Medical Journal Editors (ICMIJE)
recommendations for the conduct, reporting, editing and publication of scholarly work in medical
journals and aim to be representative of human populations in terms of sex, age and ethnicity. Sex
and gender terms should be used correctly, as outlined by WHO (World Health Organization).
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Manuscripts must include a statement that all procedures were performed in compliance with
relevant laws and institutional guidelines and have been approved by the appropriate institutional
committee(s). The statement should contain the date and reference number of the ethical approval(s)
obtained.

Manuscripts must also include a statement that the privacy rights of human subjects have been
observed and that informed consent was obtained for experimentation with human subjects.

This journal will not accept manuscripts that contain data derived from unethically sourced organs or
tissue, including from executed prisoners or prisoners of conscience, consistent with
recommendations by Global Rights Compliance on Mitigating Human Rights Risks in Transplantation
Medicine. For all studies that use human organs or tissues, sufficient evidence must be provided that
these were procured in line with WHO Guiding Principles on Human Cell, Tissue and Organ
Transplantation. The source of the organs or tissues used in clinical research must be transparent and
traceable. If your manuscript describes organ transplantation you must additionally declare within the
manuscript that:

autonomous consent free from coercion was obtained from the donor(s) or their next of kin.

organs and/or tissues were not sourced from executed prisoners or prisoners of conscience.

Studies in animals

All animal experiments should comply with ARRIVE (Animal Research: Reporting of In Vivo
Experiments) guidelines.

Studies should be carried out in accordance with Guidance on the operation of the Animals (Scientific
Procedures) Act 1986 and associated guidelines, EU Directive 2010/63 for the protection of animals
used for scientific purposes or the NIH (National Research Council) Guide for the Care and Use of
Laboratory Animals (PDF) or those of an equivalent internationally recognized body.

The sex of animals, and where appropriate, the influence (or association) of sex on the results of the
study must be indicated and a statement included in your manuscript that such guidelines as listed
above have been followed.

Informed consent and patient details

Authors must document in the manuscript that ethics committee approval and informed consent have
been obtained for studies involving patients or volunteers (including organ/tissue donors). Key
guidelines:

Appropriate consents, permissions and releases must be obtained if case details, personal information
and images of patients or any other individuals are included in a publication, even if anonymized.
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Patient and research subjects’ names, initials, hospital or social security numbers, dates of birth or any
other personal or identifying information should never be used, even where consent has been
provided.

Written consents must be retained. They should not be provided to this journal unless this is
specifically requested in exceptional circumstances, for example, when a legal issue arises. Only then
should you provide copies of the consents, or evidence that all relevant consents were obtained.
Personal details of any patient must only be included in your article or in any supplementary materials
(including all images and videos) in cases where written permission has been given by the patient (or,
where applicable, the next of kin).

We advise you to review Elsevier’s policy on patient consent prior to preparing your manuscript.
Writing and formatting

File format

We ask you to provide editable source files for your entire submission (including figures, tables and

text graphics). Some guidelines:

Save files in an editable format, using the extension .doc/.docx for Word files and .tex for LaTeX files.
A PDF is not an acceptable source file.

Lay out text in a single-column format.

Remove any strikethrough and underlined text from your manuscript, unless it has scientific
significance related to your article.

Use spell-check and grammar-check functions to avoid errors.

We advise you to read our Step-by-step guide to publishing with Elsevier.

Double anonymized peer review

This journal follows a double anonymized review process which means author identities are concealed
from reviewers and vice versa.To facilitate the double anonymized review process, we ask that you
provide your title page (including author details) and anonymized manuscript (excluding author
details) separately in your submission.

The title page should include:

Article title

Author name(s)
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Affiliation(s)

Acknowledgements

Declaration of Interest statement

Corresponding author address (full address is required)

Corresponding author email address

The anonymized manuscript should contain the main body of your paper including:

References

Figures

Tables

It is important that your anonymized manuscript does not contain any identifying information such as
author names or affiliations.

Read more about peer review.

Title page
You are required to include the following details in the title page information:

Article title. Article titles should be concise and informative. Please avoid abbreviations and formulae,
where possible, unless they are established and widely understood, e.g., DNA).

Author names. Provide the given name(s) and family name(s) of each author. The order of authors
should match the order in the submission system. Carefully check that all names are accurately
spelled. If needed, you can add your name between parentheses in your own script after the English
transliteration.

Affiliations. Add affiliation addresses, referring to where the work was carried out, below the author
names. Indicate affiliations using a lower-case superscript letter immediately after the author's name
and in front of the corresponding address. Ensure that you provide the full postal address of each
affiliation, including the country name and, if available, the email address of each author.

Corresponding author. Clearly indicate who will handle correspondence for your article at all stages

of the refereeing and publication process and also post-publication. This responsibility includes
answering any future queries about your results, data, methodology and materials. It is important that
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the email address and contact details of your corresponding author are kept up to date during the
submission and publication process.

Present/permanent address. If an author has moved since the work described in your article was
carried out, or the author was visiting during that time, a "present address" (or "permanent address")
can be indicated by a footnote to the author's name. The address where the author carried out the
work must be retained as their main affiliation address. Use superscript Arabic numerals for such
footnotes.

Abstract

You are required to provide a concise and factual abstract which does not exceed 250 words. The
abstract should briefly state the purpose of your research, principal results and major conclusions.
Some guidelines:

Abstracts must be able to stand alone as abstracts are often presented separately from the article.

Avoid references. If any are essential to include, ensure that you cite the author(s) and year(s).

Avoid non-standard or uncommon abbreviations. If any are essential to include, ensure they are
defined within your abstract at first mention.

Keywords
You are required to provide 1 to 7 keywords for indexing purposes. Keywords should be written in
English. Please try to avoid keywords consisting of multiple words (using "and" or "of").

We recommend that you only use abbreviations in keywords if they are firmly established in the field.

Highlights
You are encouraged to provide article highlights at submission.

Highlights are a short collection of bullet points that should capture the novel results of your research
as well as any new methods used during your study. Highlights will help increase the discoverability of

your article via search engines. Some guidelines:

Submit highlights as a separate editable file in the online submission system with the word "highlights"
included in the file name.

Highlights should consist of 3 to 5 bullet points, each a maximum of 85 characters, including spaces.

We encourage you to view example article highlights and read about the benefits of their inclusion.

Graphical abstract
You are encouraged to provide a graphical abstract at submission.
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The graphical abstract should summarize the contents of your article in a concise, pictorial form which
is designed to capture the attention of a wide readership. A graphical abstract will help draw more
attention to your online article and support readers in digesting your research. Some guidelines:

Submit your graphical abstract as a separate file in the online submission system.

Ensure the image is a minimum of 531 x 1328 pixels (h x w) or proportionally more and is readable at
a size of 5 x 13 cm using a regular screen resolution of 96 dpi.

Our preferred file types for graphical abstracts are TIFF, EPS, PDF or MS Office files.

We encourage you to view example graphical abstracts and read about the benefits of including them.

Tables
Tables must be submitted as editable text, not as images. Some guidelines:

Place tables next to the relevant text or on a separate page(s) at the end of your article.

Cite all tables in the manuscript text.

Number tables consecutively according to their appearance in the text.

Please provide captions along with the tables.

Place any table notes below the table body.

Avoid vertical rules and shading within table cells.

We recommend that you use tables sparingly, ensuring that any data presented in tables is not
duplicating results described elsewhere in the article.

Figures, images and artwork

Figures, images, artwork, diagrams and other graphical media must be supplied as separate files along
with the manuscript. We recommend that you read our detailed artwork and media instructions.
Some excerpts:

When submitting artwork:

Cite all images in the manuscript text.

Number images according to the sequence they appear within your article.
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Submit each image as a separate file using a logical naming convention for your files (for example,
Figure_1, Figure_2 etc).

Please provide captions for all figures, images, and artwork.

Text graphics may be embedded in the text at the appropriate position. If you are working with LaTeX,
text graphics may also be embedded in the file.

Artwork formats

When your artwork is finalized, "save as" or convert your electronic artwork to the formats listed
below taking into account the given resolution requirements for line drawings, halftones, and
line/halftone combinations:

Vector drawings: Save as EPS or PDF files embedding the font or saving the text as "graphics."

Color or grayscale photographs (halftones): Save as TIFF, JPG or PNG files using a minimum of 300 dpi
(for single column: min. 1063 pixels, full page width: 2244 pixels).

Bitmapped line drawings: Save as TIFF, JPG or PNG files using a minimum of 1000 dpi (for single
column: min. 3543 pixels, full page width: 7480 pixels).

Combinations bitmapped line/halftones (color or grayscale): Save as TIFF, JPG or PNG files using a
minimum of 500 dpi (for single column: min. 1772 pixels, full page width: 3740 pixels).

Please do not submit:

files that are too low in resolution (for example, files optimized for screen use such as GIF, BMP, PICT
or WPG files).

disproportionally large images compared to font size, as text may become unreadable.

Figure captions

All images must have a caption. A caption should consist of a brief title (not displayed on the figure
itself) and a description of the image. We advise you to keep the amount of text in any image to a
minimum, though any symbols and abbreviations used should be explained.

Provide captions in a separate file.

Color artwork

If you submit usable color figures with your accepted article, we will ensure that they appear in color
online.
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Please ensure that color images are accessible to all, including those with impaired color vision. Learn
more about color and web accessibility.

For articles appearing in print, you will be sent information on costs to reproduce color in the printed
version, after your accepted article has been sent to production. At this stage, please indicate if your
preference is to have color only in the online version of your article or also in the printed version.

Generative Al and Figures, images and artwork
Please read our policy on the use of generative Al and Al-assisted tools in figures, images and artwork,
which can be found in Elsevier’s GenAl Policies for Journals. This policy states:

We do not permit the use of Generative Al or Al-assisted tools to create or alter images in submitted
manuscripts.

The only exception is if the use of Al or Al-assisted tools is part of the research design or methods (for
example, in the field of biomedical imaging). If this is the case, such use must be described in a
reproducible manner in the methods section, including the name of the model or tool, version and
extension numbers, and manufacturer.

The use of generative Al or Al-assisted tools in the production of artwork such as for graphical
abstracts is not permitted. The use of generative Al in the production of cover art may in some cases
be allowed, if the author obtains prior permission from the journal editor and publisher, can
demonstrate that all necessary rights have been cleared for the use of the relevant material, and
ensures that there is correct content attribution.

Supplementary material

We encourage the use of supplementary materials such as applications, images and sound clips to
enhance research. Some guidelines:

Cite all supplementary files in the manuscript text.

Submit supplementary materials at the same time as your article. Be aware that all supplementary
materials provided will appear online in the exact same file type as received. These files will not be
formatted or typeset by the production team.

Include a concise, descriptive caption for each supplementary file describing its content.

Provide updated files if at any stage of the publication process you wish to make changes to submitted
supplementary materials.

Do not make annotations or corrections to a previous version of a supplementary file.
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Switch off the option to track changes in Microsoft Office files. If tracked changes are left on, they will
appear in your published version.

We recommend you upload research data to a suitable specialist or generalist repository. Please read
our guidelines on sharing research data for more information on depositing, sharing and using
research data and other relevant research materials.

Video

This journal accepts video material and animation sequences to support and enhance your scientific
research. We encourage you to include links to video or animation files within articles. Some
guidelines:

When including video or animation file links within your article, refer to the video or animation content
by adding a note in your text where the file should be placed.

Clearly label files ensuring the given file name is directly related to the file content.

Provide files in one of our recommended file formats. Files should be within our preferred maximum
file size of 150 MB per file, 1 GB in total.

Provide "stills" for each of your files. These will be used as standard icons to personalize the link to
your video data. You can choose any frame from your video or animation or make a separate image.

Provide text (for both the electronic and the print version) to be placed in the portions of your article
that refer to the video content. This is essential text, as video and animation files cannot be embedded
in the print version of the journal.

We publish all video and animation files supplied in the electronic version of your article.

For more detailed instructions, we recommend that you read our guidelines on submitting video
content to be included in the body of an article.

Research data

We are committed to supporting the storage of, access to and discovery of research data, and our
research data policy sets out the principles guiding how we work with the research community to
support a more efficient and transparent research process.

Research data refers to the results of observations or experimentation that validate research findings,
which may also include software, code, models, algorithms, protocols, methods and other useful

materials related to the project.

Please read our guidelines on sharing research data for more information on depositing, sharing and
using research data and other relevant research materials.
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For this journal, the following instructions from our research data guidelines apply.

Option B: Research data deposit, citation and linking

You are encouraged to:

Deposit your research data in a relevant data repository.

Cite and link to this dataset in your article.

If this is not possible, make a statement explaining why research data cannot be shared.

Data statement
To foster transparency, you are to state the availability of any data at submission.

Ensuring data is available may be a requirement of your funding body or institution. If your data is
unavailable to access or unsuitable to post, you can state the reason why (e.g., your research data
includes sensitive or confidential information such as patient data) during the submission process. This
statement will appear with your published article on ScienceDirect.

Read more about the importance and benefits of providing a data statement.

Data linking

Linking to the data underlying your work increases your exposure and may lead to new collaborations.

It also provides readers with a better understanding of the described research.

If your research data has been made available in a data repository there are a number of ways your
article can be linked directly to the dataset:

Provide a link to your dataset when prompted during the online submission process.

For some data repositories, a repository banner will automatically appear next to your published
article on ScienceDirect.

You can also link relevant data or entities within the text of your article through the use of identifiers.
Use the following format: Database: 12345 (e.g. TAIR: AT1G01020; CCDC: 734053; PDB: 1XFN).

Learn more about linking research data and research articles in ScienceDirect.
Research Elements

This journal enables the publication of research objects (e.g. data, methods, protocols, software and
hardware) related to original research in Elsevier's Research Elements journals.
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Research Elements are peer-reviewed, open access journals which make research objects findable,
accessible and reusable. By providing detailed descriptions of objects and their application with links
to the original research article, your research objects can be placed into context within your article.

You will be alerted during submission to the opportunity to submit a manuscript to one of the
Research Elements journals. Your Research Elements article can be prepared by you, or by one of your
collaborators.

Article structure

Article sections

Divide your article into clearly defined and numbered sections. Number subsections 1.1 (then 1.1.1,
1.1.2,...), then 1.2, etc.

Use the numbering format when cross-referencing within your article. Do not just refer to "the text."

You may give subsections a brief heading. Headings should appear on a separate line.

Do not include the article abstract within section numbering.

Theory and calculation

The theory section should lay the foundation for further work by extending the background you
provided in the introduction to your article. The calculation section should represent a practical
development from a theoretical basis.

Glossary
Please provide definitions of field-specific terms used in your article, in a separate list.

Footnotes
We advise you to use footnotes sparingly. If you include footnotes in your article, ensure that they are
numbered consecutively.

You may use system features that automatically build footnotes into text. Alternatively, you can
indicate the position of footnotes within the text and present them in a separate section at the end of

your article.

Acknowledgements

Include any individuals who provided you with help during your research, such as help with language,
writing or proof reading, in the acknowledgements section. Include acknowledgements only in the
title page since this journal follows a double anonymized peer review process. Do not add it as a
footnote to your title.

Author contributions: CRediT
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Corresponding authors are required to acknowledge co-author contributions using CRediT
(Contributor Roles Taxonomy) roles:

Conceptualization

Data curation

Formal analysis

Funding acquisition

Investigation

Methodology

Project administration

Resources

Software

Supervision

Validation

Visualization

Writing — original draft

Writing — review and editing

Not all CRediT roles will apply to every manuscript and some authors may contribute through multiple
roles.

We advise you to read more about CRediT and view an example of a CRediT author statement.

Funding sources
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License options
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Open access
We refer you to our open access information page to learn about open access options for this journal.

Permission for copyrighted works

If excerpts from other copyrighted works are included in your article, you must obtain written
permission from the copyright owners and credit the source(s) within your article using Elsevier’s
permission request and license form (Word).

Proof correction
To ensure a fast publication process we will ask you to provide proof corrections within two days.
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You can choose to annotate and upload your edits on the PDF version of your article, if preferred. We
will provide you with proofing instructions and available alternative proofing methods in our email.
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Responsible sharing
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Getting help and support

Author support

We recommend that you visit our Journal Article Publishing Support Center if you have questions
about the editorial process or require technical support for your submission. Some popular FAQs:

How can | track the status of my submitted article?
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