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Abstract
Background

Despite the demonstrated value of quantitative research in
understanding and responding to public health events, analytics
capability is not always prioritized or available in settings that would
greatly benefit from it. In Liberia, there are no university degree-
granting programs in biostatistics or mathematical modeling,
promoting dependence on external technical assistance. To address
the gap, a local NGO, Quantitative-Data for Decision-Making (Q4D),
was founded to enhance capacity and opportunities for analyzing
guantitative data among Liberians.

Methods

To understand the relevance, utility, and impact of the skills being
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taught at Q4D, a tracer study was undertaken with current and former
students. Participants completed an online survey that evaluated how
often and in what ways they are applying course skills, as well as any
personal or professional advancement they have attributed to their
learning of coding and/or biostatistics through the program.
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Results

Among 43 participants, 81% reported a high level of confidence in
independently applying skills learned through Q4D classes in their
jobs and/or academic programs. Most participants (81%) responded
that they were actively demonstrating the skills they acquired; 74%
were teaching the skills to others. Among the 83% of employed
participants who reported using the skills currently in their jobs, 56%
rated the skills they learned as very or extremely useful in their
current positions. Several students attributed salary increments,
consultancy opportunities, and scholarships to the skills gained
through the program.

Conclusions

Program skills are being applied by students employed in health-
related sectors, suggesting that the training content is relevant and
useful for addressing some of the workforce's analysis needs.
Moreover, skills built through the program have positively impacted
students by preparing them with the skills required for additional
employment and training opportunities to advance in-country health
research capacity and reduce inequities.

Keywords

guantitative analysis, capacity strengthening, health system
strengthening, Liberia, meaningful outcomes, evidence-driven
decision-making

Corresponding author: Laura A. Skrip (lauraskrip@g4dlab.org)

Editing

on the project and review all decisions, data, and analytical results.

Author roles: Barcon ST: Conceptualization, Data Curation, Formal Analysis, Methodology, Visualization, Writing - Original Draft
Preparation, Writing - Review & Editing; Yeabah TO: Conceptualization, Investigation, Methodology, Validation, Writing - Review &
Editing; Kromah MKA: Conceptualization, Investigation, Methodology, Validation, Writing - Review & Editing; Davis GB: Validation,
Writing - Original Draft Preparation, Writing - Review & Editing; Skrip LA: Conceptualization, Formal Analysis, Investigation,
Methodology, Project Administration, Resources, Supervision, Visualization, Writing - Original Draft Preparation, Writing - Review &

Competing interests: Authors STB, GBD, and LAS teach the Q4D courses; STB and GDB are salaried personnel at Q4D. To ensure
transparency and hold all authors accountable to a rigorous and objective analysis, two additional co-authors were invited to collaborate

Grant information: The author(s) declared that no grants were involved in supporting this work.

Copyright: © 2024 Barcon ST et al. This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

How to cite this article: Barcon ST, Yeabah TO, Kromah MKA et al. Enhancing quantitative capacity for the health sector in post-
Ebola Liberia, a tracer study of a locally developed and owned coding and biostatistics program [version 1; peer review: 1
approved] F1000Research 2024, 13:988 https://doi.org/10.12688/f1000research.154839.1

First published: 02 Sep 2024, 13:988 https://doi.org/10.12688/f1000research.154839.1

Page 2 of 14


mailto:lauraskrip@q4dlab.org
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/f1000research.154839.1
https://doi.org/10.12688/f1000research.154839.1

F1000Research 2024, 13:988 Last updated: 18 OCT 2024

Background

Situated in West Africa, Liberia has experienced back-to-back shocks due to decades of civil conflict, followed by the
unprecedented Ebola outbreak’ and ongoing public health threats, including COVID-19, mpox, measles, and Lassa
fever.”™ Despite efforts to enhance resilience across sectors, including with the adoption of a pro-poor agenda,’ the
country presently ranks 177 (out of 191) on the Human Development Index.® Largely external investments in capacity-
building have sought to fill gaps.’” For the health sector, institutional developments have improved systems to better
prepare the country for detecting, notifying, and responding to threats in the post-Ebola period; however, investments in
improving data quality, analysis, and use have been less prioritized than the generation or reporting of data, and systems
remain vulnerable.”

Despite Liberia’s experiences with the 2014-2015 Ebola outbreak and more recent COVID-19 pandemic and the
extensive quantitative research undertaken with external collaborators to understand the potential trajectories of these
health crises,””'' few efforts have been made in Liberia to institutionalize local capacity strengthening opportunities in
quantitative data analysis for public health researchers and practitioners. To date, there is no university degree being
administered in biostatistics, and dynamic mathematical modeling is not taught even as a course in existing academic
programs. Short-term training often facilitated by visiting collaborators is being conducted at institutional levels.
However, the limited literature being produced in Liberia using quantitative analysis'~ and the reliance on international
consultants for work that is being done'” provide evidence that the few existing models of teaching coding and statistics
may not be generating independent capacity. That gap has implications for overall development as well as resilience in the
face of health and other threats.'*~'°

To provide a local opportunity for health sector personnel to undertake advanced and sustained analytical learning,
Quantitative-Data for Decision-Making (Q4D) Lab was developed by a team of local and international public health
scientists. The NGO envisions training Liberians who are working in, or aim to work in, the health sector in relevant
quantitative skills. The existing course series introduces foundational coding skills in R Statistical Software (https://
www.r-project.org/), followed by bivariable analysis and visualization, and ultimately multivariable regression with
generalized linear models. An alternative route provides training in dynamic transmission modeling after foundational
coding and statistics skills are developed. Most students engage with Q4D after learning about the program from peers
who have attended classes. The student body reflects people working at the Ministry of Health, the National Public Health
Institute of Liberia, international non-governmental organizations, as well as students in undergraduate and graduate
public health programs or in health professions schools. The classes have nominal fees (e.g., $50USD for Beginner R
class which is less than the fee of one credit hour at the local public university), making them accessible but also attaching
some value to hold students accountable to attending sessions. Moreover, class sessions focus on practice versus theory to
keep the content and skills grounded in actual applications in the Liberian health sector context—both the health issues
facing the sector and the constraints facing those attempting to conduct research everyday.'>'”

Based on an understanding of the limited foundation for coding and statistics generated by current educational programs
in Liberia,"” the Q4D Beginner R class assumes no working knowledge of R or Biostatistics and builds confidence and
skills from the ground up. Programmatic data offers insight into students’ baseline, with students reporting ahead of the
Beginner R program that they were not too confident that they could develop coding skills in R software (35% rated
themselves 1 or ‘not at all confident’ out of 5 on a confidence scale, with a median ranking of 3) (Figure 1 A) and that they
anticipated their lack of previous analysis and coding experience would be a challenge to successfully completing the
program. Thus, despite often being already employed in the health sector and having roles related to monitoring and
evaluation, most students enter the Q4D program with limited computer skills and little or no prior experience with coding
or statistical software (When asked if they had previously encountered a problem that needed to be solved using a
spreadsheet or data analysis, nine out of ten indicated that they had and that they had been unable to solve it.). While the
Q4D program was developed with this contextual understanding, no study to date has been undertaken to evaluate
whether the skills taught in the program are fulfilling the goals of Q4D Lab in terms of their relevance to data and analytics
needs in the health sector and their utilization outside of the classroom. Specifically, to inform programmatic growth and
larger scale evaluations, it is important to gauge whether the capacity being built is being used by students in their personal
and professional lives and is perceived as having impact.

This paper thus aims to highlight contributions that the Q4D program has made towards quantitative analysis capacity in
Liberia, specifically in the health sector. The findings offer insight into the utility and relevance of the course content for
current workforce needs and reflect how the skills gained have contributed to personal or professional advancement of
students to date.
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Figure 1. Confidence expressed by students around their abilities to learn and apply coding skills in R. Legend.
Panel A reflects programmatic data (not collected as part of this study) from a Beginner R course pretest on how
students rated their confidence in being able to develop coding skillsin R, with 1 being not at all confidentand 5 being
extremely confident. Panel B displays data from the Tracer Study on how students rated their confidence in
independently practicing the R coding and/or Biostatistics skills they learned after participating in Q4D courses.

Methods

Study design and rationale

A cross-sectional tracer study approach was used to collect data from students who had engaged with Q4D course content.
The approach was largely descriptive and intended to understand if and how students were using skills taught in the
course(s), and the perceived relevance and utility of such skills to the health sector and to students’ personal and
professional growth. Outcomes of interest were thus experienced outside of the classroom, in contrast to skills
assessments where performance is the outcome or process evaluations where acceptability and feasibility of program
design are outcomes. Future iterations of the study would allow for more longitudinal follow up.

Study setting and participants

The Q4D office and classroom are based in Monrovia, the capital city of Liberia. Monrovia is mostly urbanized and is
recognized as a center of social, economic, and political activities, with the population of Monrovia (approximately
1.74 million) representing one-third of the total population in Liberia. Most Q4D students are working in public
institutions or with non-governmental organizations based in Monrovia. Many local universities, including the nation’s
largest public university, are also in or near Monrovia.

At the time of data collection (June-July 2023), Q4D had enrolled 54 unique students, each attending one or more of the
classes offered. Three of the students had been hired for Research Associate positions with the program and were
excluded due to their professional and financial engagement with the Q4D program. The remaining 51 students were
eligible to participate based on the inclusion criteria of enrollment in at least one of the Q4D courses and attendance of at
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least three class sessions, as some enrolled students did not complete courses due to scheduling conflicts or other factors.
Q4D courses range in duration from 10 total class sessions (for Beginner class) to 16 total class sessions (for Advanced
classes).

Data source

A researcher-developed questionnaire was programmed into KoboCollect for electronic data collection (See Extended
data). In addition to sociodemographic background questions about participants’ education level and employment status,
the questionnaire included largely closed-ended questions that evaluated how often and in what ways participants are
applying the skills learned during the Q4D courses, including whether they are telling, showing, and teaching the skills
they learned to others. Specific examples of skills applications were solicited via open-ended questions. The question-
naire was also intended to gauge the impact that the coding and analysis skills are having on current and future
professional and academic experiences of students. Particularly, information was collected on whether the skills gained
contributed to career growth or other personal and professional development. Lastly, participants were asked about the
impact that the capacity being built by the program could have on the health sector.

Data collection process

An invitation email with an attached consent form and a link to the online questionnaire was sent to each of the 51 eligible
students; potential participants also received a randomly assigned 3-digit code that they were asked to enter upon
indicating consent to participate. The code was used for tracking purposes to maintain confidentiality (no names or
contact information were requested in the questionnaire) and for preventing follow-up communication being sent to those
who already completed the questionnaire. After a week, follow-up attempts were made via email, WhatsApp and direct
phone call to encourage potential participants to check their email for information about the study and consider
completing the questionnaire.

Sources of bias

The tracer study was an evaluation of the Q4D approach to capacity strengthening. To avoid potential bias in presentation
of findings due to self-evaluation, data collection and data analysis procedures were conducted in collaboration with
authors TOY and MKAK who were not previously involved with Q4D but who are data and statistics experts in Liberia.
Additionally, eligibility criteria were set to include participants who may have dropped from classes before certification to
capture perspectives of individuals who may have found the skills too challenging or inconsistent with their expectations
when enrolling in the class. This was aimed to reduce bias of only including participants who successfully completed the
courses and may have had more positive experiences.

Variables and data analysis

Responses to survey questions were summarized descriptively using frequencies and percentages. Variables of interest
included demographic characteristics and employment (health sector or other), how quantitative capacity developed
through Q4D programs was being told, shown, and/or taught to others, the relevance and utility of skills taught through
the program, and personal and professional growth opportunities that participants attributed to their engagement with the
Q4D program. All descriptive statistics and data visualization were done using R Statistical Software version 4.3.0.

Ethics statement

The study protocol was approved by the University of Liberia IRB (ULIRB IORG-IRB Number: IRB0O0013730) on
May 16, 2023. All study procedures were carried out according to the Declaration of Helsinki. Participants were asked to
provide written consent via an online form ahead of gaining access to the questionnaire. The consent form text is included
in the Extended data. All results have been presented using aggregate statistics rather than any individual participant’s
response. For direct quotes on specific examples of skills applications, potentially identifying information—such as on
health district where one works—was removed.

Results

Overall study sample

A total of 43 unique participants responded to the tracer study survey, representing a response rate of 84.3% (43/51).
Respondents reflected students who had attended one or more of the four courses currently offered, including the
Beginner R coding class (n=40), the Biostatistics [ with Intermediate R course (n=19), the Biostatistics Il with Advanced
R course (n=8), and the Mathematical Modeling with Advanced R class (n=3). The Beginner R class is a prerequisite for
other classes unless students can demonstrate they have foundational coding skills in R. Among participants, reported
rates of course completion were 80.0% (32/40) for Beginner R, 89.5% (17/19) for Biostatistics 1, 87.5% (7/8) for
Biostatistics II, and 33.3% (1/3) for the Mathematical Modeling course.
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Table 1. General characteristics of study sample.

Characteristics Overall (n=43)*
Sex

Male 33/43(76.7)

Female 10/43 (23.3)
Highest education level completed

Bachelor 19/42 (45.2)

Medical Doctor (MD) 1/42 (2.4)

Master 20/42 (47.6)

Doctor of Philosophy (PhD) 1/42 (2.4)

Postdoctoral fellowship 1/42 (2.4)
Current enroliment in a degree program

Bachelors 2/42 (4.8)

Masters 13/42 (31.0)

PhD 3/42(7.1)
Current employment status

Part-time 3/41 (7.3)

Full-time 27/41 (65.9)
Description of employer**

International NGO 8/29 (27.6)

Local NGO 1/29 (3.4)

Public/government 16/29 (55.3)

Private for-profit company 3/29(10.3)

Other 1/29 (3.4)
Sector of employment**

Health 20/30 (66.7)

Non-Health 10/30 (33.3)

*Data presented as n/N (%) unless otherwise indicated. For each characteristic, N excludes those who responded “Don’t know” or who
chose not to answer, unless otherwise indicated.
**N reflects those who are currently employed and responded to the question.

Most participants were male (33/43, 76.7%) (Table 1). At the time of the survey, 45% of participants held a Bachelor’s
degree as their highest educational attainment (19/42), while 48% indicated having a Master’s degree (20/42). One
respondent is a PhD holder and another has completed a postdoctoral fellowship. More than 40% of respondents indicated
being currently enrolled in a degree program (18/42, 42.9%), primarily graduate programs at the Master’s or PhD level.
Nearly three-fourths of participants indicated being employed either part-time or full-time.

Most employed participants reported working for public or governmental institutions (16/29, 55.2%), while others
responded working for international non-governmental organizations (NGOs) (8/29, 27.6%), a local NGO (1/29, 3.4%),
or for-profit, private sector institutions (3/29, 10.3%). Furthermore, two-thirds of those employed indicated working in
the health sector (20/30, 66.7%).

Changes in quantitative capacity available to the health sector
Participants reported high confidence in their abilities to independently practice the skills taught during the Q4D program
at work or at school. About 81% responded being “pretty confident” or “very confident” in independently practicing the
skills at their job and as part of a study program, while 8% were “slightly confident” in independently applying the data
analysis skills learned (Figure 1B). This reflects a shift in confidence among students in their ability to learn coding and
analysis skills relative to their self-assessment at the pretest (Figure 1A).
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Figure 2. Persons told, shown, or taught R coding and analysis skills by Q4D students. Legend. Survey
participants indicated whether they had shared the skills they were learning at Q4D with different people in their
lives as metrics of their excitement and confidence in the course content, as well the cascading of skills to other
people not directly in the program.

Students reported that they are telling others about their R skills, demonstrating the skills, and/or teaching others the skills.
Almost all the participants (97.6% 42/43) reported that they have shared information about the skills with friends,
colleagues, employers, family members, or mentors/instructors (Figure 2). Furthermore, around 81% (35/43) have
demonstrated their skills to others, and 74% (32/43) have taught the skills learned at Q4D to friends, colleagues,
employers, family members, and/or mentors/instructors. When asked to rate the degree to which the skills taught at Q4D
might impact decision-making within the health sector of Liberia, students indicated a median rating of 9 out of 10 (IQR:
8-10), with 10 representing ‘the highest’ level of impact.

Relevance and utility of skills to current professional or academic activities

Approximately 83% of the participants who indicated being employed stated that they use coding and/or biostatistics
skills from the classes at work (25/30, 83.3%) (Figure 3A). Among those applying the skills at work, 56% indicated that
the skills were very or extremely useful, while 24% indicated the skills had been moderately or slightly useful for their
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Figure 3. Relevance and utility of skills acquired for current job and school activities. Legend. Participants were
asked about the relevance of the skills to their current academic activities, for those who reported being enrolled in a
degree program, and/or to their current jobs, for those who reported being employed (Panel A). The utility of the
skills was also explored for the subset of employed participants (Panel B).
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Table 2. Examples of skills taught during the program and being applied by Q4D students.

Example

“Used my skill in R for hypothesis testing in a capacity
building consultancy.”

“When I was analyzing ... Lassa Fever data [for work],
I used the ggplot with the help of Google to create
histogram and boxplot.”

“I help my uncle analyze ... data he has from his
pharmaceutical business. We perform all the
necessary tasks and steps to make a decision. My uncle
wanted to ... know what medicine he can bring [to] give

Skills [Q4D Class]
Hypothesis testing [Biostatistics I with Intermediate R]

Data visualization with ggplot2 package;
Independently searching online for help [Beginner R]

Generating and interpreting descriptive statistics;
identifying relevant independent and dependent
variables from routinely collected data [Biostatistics I
with Intermediate R]

profit ... so he can expand his investment. We used
sales, product cost, shipping cost, etc as variables to
investigate.”

“I recently used R for descriptive statistics for an article
that I just submitted to a journal.”

Generating and interpreting descriptive statistics
[Biostatistics I with Intermediate R]

“Coercing variables in R to different classes to perform
tasks. Coercing neonatal outcome to factor from a
dataset on anemia... This neonatal outcome from the
dataset was in integer 1 and 2. These numbers were
changed into factors such as dead and alive to analyze
by outcome status.”

Determining class of an object and coercing to a new
class in R; Recoding variables [Beginner R]

current jobs (Figure 3B). For the five participants who responded that they never used the skills in their jobs, nearly all
(4/5) reported that tasks that require the R and statistics skills they learned were not part of their current jobs.

The relevance of the skills for academic programs was likewise high. For participants enrolled in degree programs,
approximately 94% reported using coding and/or biostatistics skills from Q4D classes for school-related activities (17/18,
94.4%) (Figure 3A).

Table 2 provides examples of how Q4D students have applied specific skills learned in the program for work or school.

Personal and professional growth

Participants reported that the skills they gained were impacting them personally through increased roles and responsi-
bilities at work (n=11), improved performance at school (n=8), and stronger thesis projects (n=11) (Figure 4). Several also
attributed new opportunities to the skills they learned at Q4D. Five respondents indicated they had used the skills to
acquire consultancies; four reported using the skills in their applications leading to new jobs; two others reported
promotion at their current places of work. Other students mentioned that their Q4D course skills helped with scholarships
or awards as well as publication of articles. Moreover, one-third of currently employed participants suggested that they
had received an increase in income due to opportunities created with the new skills they acquired (10/30, 33.3%).

As evidence for the demand created for quantitative analysis skills and their application, all but one respondent indicated
interest in pursuing a job opportunity that would utilize the coding and analysis skills taught in the program (42/43,
97.7%).

Discussion

The findings presented here highlight how the R coding and statistics skills being taught through the Q4D program
have relevance and utility to Liberians employed in health-related sectors or in the pipeline for future employment. Most
of the surveyed Q4D students are confidently applying the skills they learned, and several have leveraged their new skill
sets to obtain scholarships, consultancies, and promotions at work. While the present study was not a direct assessment of
the skills taught (although skills evaluation is conducted as part of the courses and ahead of certification), these
opportunities reflect that the capacity being built is recognized and valued by employers and/or selection committees.
Moreover, our study demonstrates that students have acquired interest in quantitative research careers and that they
perceive the value of quantitative research evidence for informing decision-making in the health sector. While our study is
small, it offers insight into possible outcome and impact measures for assessing capacity-strengthening efforts in the
quantitative sciences and lays the groundwork for larger scale evaluation as the program grows.
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Figure 4. Impact of the skills on professional and academic opportunities. Legend. Survey participants indicated
which opportunities they attributed to their new skills gained through the Q4D program. More than one option per
participant could have been selected.

Increasing local buy-in for evidence-driven decision-making in health serves as a compelling case for investment in
initiatives to address health workforce capacity gaps effectively.'®'® Such initiatives must be two-fold—addressing the
gaps to promote evidence generation and addressing the gaps to promote evidence utilization. As ongoing efforts are
being undertaken to encourage research utilization in the health workforce of Liberia,”” Q4D is focused on the former.
Capacity-building to produce cadres of well-trained statisticians with awareness of and adherence to quality standards
will not only enhance the available evidence base’' but also reduce the risk of erroneous research findings that have been
attributed to lack of appropriately trained statisticians.”> Specifically, with increased capacity for quantitative research
embedded in the health sector, analyses to assess health trends, understand factors associated with health risks, and
evaluate the effectiveness of interventions will increasingly empower policymakers with rigorous evidence to make
informed decisions for improved health outcomes. This result contributes to broader development objectives under the
Sustainable Development Goals.”* However, it is important to note that building in-depth analytical capacity in Liberia
and other sub-Saharan countries is complex and warrants ongoing evaluation of context-sensitive strategies, as we have
aimed to do with our tracer study.

In resource-constrained settings, quantitative research applied to routine data has the potential to extend its value and
provide meaningful evidence without requiring additional cost-intensive field- or laboratory-based work. As one barrier
to regular and rigorous analysis of such data, education and training programs throughout sub-Saharan Africa lack
resources to develop the human capital needed for science, technology, engineering and math (STEM) fields.”* In
parallel, quantitative capacity-building efforts by development partners have tended to be directed towards technical
assistance or short-term workshops not always sensitive to local constraints”>” or aimed at contextually relevant
outcomes.”’

To achieve sustainable, sufficient, and well-grounded capacity in quantitative sciences, there is a clear need for
improvements in fundamental STEM education across all levels.”® Accomplishing this is a paradoxical situation,
as building capacity where there is a lack of it requires that there are well-equipped cadres of teachers and professors
across quantitative fields.”* Until systemic changes can be affected, however, in-service training—such as that offered by
Q4D programs—can boost confidence and capacity for coding and statistical analysis when it gauges, recognizes, and
builds on the existing foundation of quantitative skills, regardless of how strong it is. Such medium-term, intensive
in-service training that builds basic through advanced skills thus offers a model for demand-driven, locally based training
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in settings that may have a weak baseline for quantitative skills learning. Through the approach, initial progress can be
made to contribute to a skilled health workforce that can address current and emerging health challenges effectively,
as recommended by the World Health Organization.’

While the present study suggests that the Q4D program is providing skills training in areas that are of relevance and use in
students” workplaces and/or academic programs, it was not an evaluation of the skills gained. Regular assessment is
undertaken throughout the Q4D courses to ensure that students can independently demonstrate sets of pre-defined skills.
One next step will be such an outcome evaluation comparing coding and analysis skills among Q4D graduates to a control
group, ideally in a workplace setting. While continuing to evaluate existing efforts will be important, the present study
highlights areas where the program could improve for greater impact. To promote continued opportunities for Q4D
students, increased acceptance or recognition of local capacity and demand for it by health sector leadership are
necessary. It has been observed that health ministries in low- and middle-income countries fail to realize their potential
for knowledge transfer as learning organizations that are supportive of developing people and processes within them.*"
Therefore, activities by which Q4D engages health sector leadership and increases the visibility of students’ skills
applications should be undertaken. To accomplish this, Q4D can learn from other local training programs, such as the
Liberia Field Epidemiology Training Program, with strong ties across the health sector. Moreover, it is important that
those who have completed the program and are applying the skills receive continued support to evaluate their applications
for rigor (such as by adherence to statistical guidelines and standards) and to ensure ongoing exposure to additional
methods. This need for in-service mentorship to extend the impact of intensive training has been noted with other

31,32

programs.

In addition, it is recognized that the current programs offered at Q4D may be limited in scope, as they are focused on R
Statistical Software and examples that largely reflect concepts from epidemiology. These design components were
intentional—as R is free, open-source software, and it does not require a significant amount of space on personal
computers, and as many of the initial cohorts of students were personally and professionally interested in epidemiology.
However, future programs should reflect other skills and concepts to address the broader needs of the health sector. For
instance, with the ongoing shift towards more transdisciplinary planetary health,”” the Q4D program has experienced a
higher proportion of students in or aspiring to be in the environmental health, environmental science, and/or One Health
sectors. As the needs and interests of the student population evolve, project topics, datasets, and examples used in class
can draw from student experiences to enhance the relevance of materials and allow for more seamless application of skills
in their jobs and studies. In parallel, Q4D can align itself with other organizations that provide capacity-building in One
Health or complementary areas and partner with experts from local and international universities.

Conclusions

In conclusion, the Q4D program in Liberia offers quantitative skills training to a diverse student body, including a high
proportion who are employed within the health sector. While students reported personal opportunities that arose with
attainment of new skills, the program’s impact has potential to extend beyond individual growth, contributing to the
country’s capacity for data-driven decision-making, research, and sustainable development. As Liberia continues to
strengthen its capacity for quantitative analysis, the Q4D program could serve as a model for locally-relevant capacity
building initiatives. Further evidence generation to assess skills acquisition and its use in the health sector with a larger
sample size will be critical. Importantly, this focus on regular monitoring and evaluation of Q4D programmatic outcomes
will ensure that ongoing programmatic decisions are evidence-based and nationally impactful. It will also set a precedent
for other quantitative sciences capacity-strengthening initiatives in Liberia.
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URL.: https://doi.org/10.6084/m9.figshare.26762368.v2

This project contains the following underlying data:

* Data Collection Tools. A document with the survey tool and consent form text.

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).

Acknowledgements

None.

References

1. Nyenswah TG, et al.: Ebola and Its Control in Liberia, 2014-2015. 10.  FunkS, et al.: The impact of control strategies and behavioural
Emerg. Infect. Dis. 2016; 22: 169-177. changes on the elimination of Ebola from Lofa County, Liberia.
PubMed Abstract | Publisher Full Text | Free Full Text Philos. Trans. R. Soc. Lond. Ser. B Biol. Sci. 2017; 372: 20160302.

2. DwaluE, etal.: Trend of Lassa fever cases and factors associated Publisher Full Text
with mortality in Liberia, 2016-2021: a secondary data analysis. 11.  Skrip LA, Fallah MP, Bedson }, et al.: Coordinated support for local
Pan Afr. Med. J. 2024; 47: 22. action: Modeling strategies to facilitate behavior adoption in
PubMed Abstract | Publisher Full Text | Free Full Text urban-poor communities of Liberia for sustained COVID-19

3. Scaling up response to curb growing MPOX outbreak in African region. suppression. Epidemics. 2021; 37: 100529.
World Health Organization; 2024. (Accessed: 16th August 2024). PubMed Abstract | Publisher Full Text | Free Full Text
Reference Source 12.  SJR-International Science Ranking: SCImago Lab Journal &

4. Shobayo B, et al.: Descriptive Analysis of Measles Outbreak in Country Rank. 2023. (Accessed: 16th August 2024).
Liberia, 2022. JID Regions. 2024; 10: 200-206. Reference Source
Publisher Full Text 13.  Ministry of Planning and Economic Affairs: Liberia National

5. International Monetary Fund: African Dept. Liberia: Poverty Capacity Development Strategy. 2011.
Reduction and Growth Strategy; 2021. 14.  Strengthening the National Health Research Capacity builds

6. United Nations: Human development index. Human Development resilience to disease epidemics. World Health Organization; 2020.
Reports. 2024. (Accessed: 16th August 2024). (Accessed: 16th August 2024).
Reference Source Reference Source

7. MTEF Sector: Tracking development across Liberia, Liberia 15.  Mosley), Gberie L: Research and Knowledge Systems in Liberia. INASP;
Project Dashboard. 2024. (Accessed: 16th August 2024). 2016.
Reference Source 16.  Ogunyemi KO, Bamgboye EA, Fowotade A, et al.: Developing

8. Shannon FQ, et al.: Evaluation of Ebola virus disease surveillance foreczflstlng_capauty for public healt.h emergency management
system capability to promptly detect a new outbreak in Liberia. in Africa using syndemics approach: lessons from the COVID-19
BMj Glob. Health. 2023; 8: e012369. pandemic. BVJ Glob. Hea_lth. 2022; 7: €010148.
PubMed Abstract | Publisher Full Text | Free Full Text PubMed Abstract | Publisher Full Text | Free Full Text

9. Pandey A, et al.: Strategies for containing Ebola in West Africa. 17. Kenneh H, Fayiah T, Dahn B, et al.: Barriers to conducting
Science. 2014: 346: 991-995. independent quantitative research in low-income countries:
PubMed Abs’tract | Publisher Full Text | Free Full Text A cross-sectional study of public health graduate students in

Page 11 of 14


https://doi.org/10.6084/m9.figshare.26762368
https://doi.org/10.6084/m9.figshare.26762368.v2
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.6084/m9.figshare.26762368
https://doi.org/10.6084/m9.figshare.26762368.v2
https://creativecommons.org/licenses/by/4.0/
http://www.ncbi.nlm.nih.gov/pubmed/26811980
https://doi.org/10.3201/eid2202.151456
https://doi.org/10.3201/eid2202.151456
https://doi.org/10.3201/eid2202.151456
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4734504
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4734504
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4734504
http://www.ncbi.nlm.nih.gov/pubmed/38558556
https://doi.org/10.11604/pamj.2024.47.22.42156
https://doi.org/10.11604/pamj.2024.47.22.42156
https://doi.org/10.11604/pamj.2024.47.22.42156
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10979808
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10979808
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10979808
https://www.afro.who.int/news/scaling-response-curb-growing-mpox-outbreak-african-region
https://doi.org/10.1016/j.ijregi.2024.01.008
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://liberiaprojects.org/by/mtef-sector
http://www.ncbi.nlm.nih.gov/pubmed/37532462
https://doi.org/10.1136/bmjgh-2023-012369
https://doi.org/10.1136/bmjgh-2023-012369
https://doi.org/10.1136/bmjgh-2023-012369
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10401241
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10401241
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10401241
http://www.ncbi.nlm.nih.gov/pubmed/25414312
https://doi.org/10.1126/science.1260612
https://doi.org/10.1126/science.1260612
https://doi.org/10.1126/science.1260612
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4316831
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4316831
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4316831
https://doi.org/10.1098/rstb.2016.0302
http://www.ncbi.nlm.nih.gov/pubmed/34871942
https://doi.org/10.1016/j.epidem.2021.100529
https://doi.org/10.1016/j.epidem.2021.100529
https://doi.org/10.1016/j.epidem.2021.100529
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8641945
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8641945
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8641945
https://www.scimagojr.com/countryrank.php?order=itp&ord=desc&year=2023
https://tdr.who.int/newsroom/news/item/11-06-2020-strengthening-the-national-health-research-capacity-builds-resilience-to-disease-epidemics
http://www.ncbi.nlm.nih.gov/pubmed/36028286
https://doi.org/10.1136/bmjgh-2022-010148
https://doi.org/10.1136/bmjgh-2022-010148
https://doi.org/10.1136/bmjgh-2022-010148
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9421915
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9421915
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9421915

18.

19.

20.

21.

22.

23.

24,

25.

26.

Liberia. PLoS One. 2023; 18: e0280917.
PubMed Abstract | Publisher Full Text | Free Full Text

Brownson RC, Fielding JE, Green LW: Building Capacity for
Evidence-Based Public Health: Reconciling the Pulls of Practice
and the Push of Research. Annu. Rev. Public Health. 2018; 39: 27-53.
PubMed Abstract | Publisher Full Text

Onwujekwe O, et al.: Does improving the skills of researchers and
decision-makers in health policy and systems research lead to
enhanced evidence-based decision making in Nigeria?-A short
term evaluation. PLoS One. 2020; 15: e0238365.

PubMed Abstract | Publisher Full Text | Free Full Text

Bringing Research to Impact for Development, Global Engagement, and
Utilization (BRIDGE-U). U.S. Agency for International Development;
2023. (Accessed: 16th August 2024).

Reference Source

Dwivedi AK, Shukla R: Evidence-based statistical analysis and
methods in biomedical research (SAMBR) checklists according
to design features. Cancer Rep. 2020; 3: e1211.

PubMed Abstract | Publisher Full Text | Free Full Text

Khera R, et al.: Adherence to Methodological Standards in
Research Using the National Inpatient Sample. JAMA. 2017; 318:
2011-2018.

PubMed Abstract | Publisher Full Text | Free Full Text

Transforming our world: The 2030 agenda for sustainable development.
Department of Economic and Social Affairs, United Nations;
(Accessed: 16th August 2024).

Reference Source

STEM education and inequality in Africa STEM education and inequality
in Africa. United Nations; 2022.

Morrison MTK: Statistical Capacity Building: Case Studies and Lessons
Learned. International Monetary Fund; 2005.

Badiee S, Klein T, Appel D, et al.: Chapter 4. Rethinking donor
support for statistical capacity building. Development
Co-operation Report 2017: Data for Development. OECD; 2017.

27.

28.

29.

30.

31.

32.

33.

34.

F1000Research 2024, 13:988 Last updated: 18 OCT 2024

Franzen SRP, Chandler C, Lang T: Health research capacity
development in low and middle income countries: reality or
rhetoric? A systematic meta-narrative review of the qualitative
literature. BM/ Open. 2017; 7: e012332.

PubMed Abstract | Publisher Full Text | Free Full Text

Kagia R: STEM education in Africa: Risk and opportunity. Brookings;
2023.

World Health Organization: Monitoring the Building Blocks of
Health Systems: A Handbook of Indicators and Their
Measurement Strategies. 2011.

NaimoliJF, Saxena S: Realizing their potential to become learning
organizations to foster health system resilience: opportunities
and challenges for health ministries in low- and middle-income
countries. Health Policy Plan. 2018; 33: 1083-1095.

PubMed Abstract | Publisher Full Text

Oronje RN, Murunga VI, Zulu EM: Strengthening capacity to use
research evidence in health sector policy-making: experience
from Kenya and Malawi. Health Res. Policy Syst. 2019; 17: 101.
PubMed Abstract | Publisher Full Text | Free Full Text

Mataya DC, Vincent K, Dougill Al: How can we effectively build
capacity to adapt to climate change? Insights from Malawi.
Clim. Dev. 2020; 12: 781-790.

Publisher Full Text

Pongsiri MJ, et al.: Planetary health: from concept to decisive
action. Lancet Planet Health. 2019; 3: e402-e404.

PubMed Abstract | Publisher Full Text

Skrip L, Barcon S, Davis G, et al.: Data collection tools and dataset
from tracer study of Q4D Lab, a locally developed and owned
coding and biostatistics program in Liberia. figshare. 2024
[cited 2024 Aug 22].

Reference Source

Page 12 of 14


http://www.ncbi.nlm.nih.gov/pubmed/36730248
https://doi.org/10.1371/journal.pone.0280917
https://doi.org/10.1371/journal.pone.0280917
https://doi.org/10.1371/journal.pone.0280917
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9894428
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9894428
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9894428
http://www.ncbi.nlm.nih.gov/pubmed/29166243
https://doi.org/10.1146/annurev-publhealth-040617-014746
https://doi.org/10.1146/annurev-publhealth-040617-014746
https://doi.org/10.1146/annurev-publhealth-040617-014746
http://www.ncbi.nlm.nih.gov/pubmed/32881986
https://doi.org/10.1371/journal.pone.0238365
https://doi.org/10.1371/journal.pone.0238365
https://doi.org/10.1371/journal.pone.0238365
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7470383
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7470383
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7470383
https://www.usaid.gov/innovation-technology-research/research/bridge-u
http://www.ncbi.nlm.nih.gov/pubmed/32794640
https://doi.org/10.1002/cnr2.1211
https://doi.org/10.1002/cnr2.1211
https://doi.org/10.1002/cnr2.1211
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7941456
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7941456
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7941456
http://www.ncbi.nlm.nih.gov/pubmed/29183077
https://doi.org/10.1001/jama.2017.17653
https://doi.org/10.1001/jama.2017.17653
https://doi.org/10.1001/jama.2017.17653
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5742631
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5742631
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5742631
https://sdgs.un.org/2030agenda
http://www.ncbi.nlm.nih.gov/pubmed/28131997
https://doi.org/10.1136/bmjopen-2016-012332
https://doi.org/10.1136/bmjopen-2016-012332
https://doi.org/10.1136/bmjopen-2016-012332
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5278257
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5278257
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5278257
http://www.ncbi.nlm.nih.gov/pubmed/30561593
https://doi.org/10.1093/heapol/czy100
https://doi.org/10.1093/heapol/czy100
https://doi.org/10.1093/heapol/czy100
http://www.ncbi.nlm.nih.gov/pubmed/31856848
https://doi.org/10.1186/s12961-019-0511-5
https://doi.org/10.1186/s12961-019-0511-5
https://doi.org/10.1186/s12961-019-0511-5
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923846
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923846
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923846
https://doi.org/10.1080/17565529.2019.1694480
http://www.ncbi.nlm.nih.gov/pubmed/31625509
https://doi.org/10.1016/S2542-5196(19)30190-1
https://doi.org/10.1016/S2542-5196(19)30190-1
https://doi.org/10.1016/S2542-5196(19)30190-1
https://figshare.com/articles/dataset/Dataset_from_tracer_study_of_Q4D_Lab_a_locally_developed_and_owned_coding_and_biostatistics_program_in_Liberia/26762368/2

F1000Research 2024, 13:988 Last updated: 18 OCT 2024

Open Peer Review

Current Peer Review Status: v

Reviewer Report 18 October 2024

https://doi.org/10.5256/f1000research.169918.r321214

© 2024 Michaels-Strasser S. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

v

Susan Michaels-Strasser
Columbia University, New York, New York, USA

This paper presents the results of a very practical and much needed study of strengthening
quantitative capacity in the health sector in under-resourced settings. It is very well written and
draws meaningful conclusions that encourage scale up of the existing Q4D efforts as well as
further and more robust evaluation of the impact of the program.

I responded partly to one question above due to the following issues which should be easily
addressed by the authors.

1. Figure 1. Please make it clearer why this figure is limited to students who did the Beginner R
course only. I am not clear why you limit this figure to just them given that you run 4 courses. Is
Panel B related only to the Beginner R students. If yes, then make this clear in the figure's title.

2. Minor issue. Page 6 paragraph 2, the statistic 16/29 (55.2%) is correct but is listed as 55.3% in
the table. To avoid confusion maybe just use whole numbers in the table.

3. Page 7, paragraph 3. and onto page 8. The discussion of Figure 3B needs to be edited. You can
that 24% indicated the skills had been moderately or slightly useful but the figure actually shows
this total 40%. moderately useful (16%) and slightly useful (24%)

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Page 13 of 14


https://doi.org/10.5256/f1000research.169918.r321214
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

E1O0O0OResearch F1000Research 2024, 13:988 Last updated: 18 OCT 2024

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Public Health, Health Workforce Development, Competency based training
and education, Epidemiology

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

The benefits of publishing with F1000Research:

* Your article is published within days, with no editorial bias
* You can publish traditional articles, null/negative results, case reports, data notes and more
+ The peer review process is transparent and collaborative

* Your article is indexed in PubMed after passing peer review

Dedicated customer support at every stage

For pre-submission enquiries, contact research@f1000.com F]CID Reseal‘Ch

Page 14 of 14


mailto:research@f1000.com

