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PLOS Global Public Health, charting a new path towards equity,
diversity and inclusion in global health
In this inaugural Editorial, PLOS Global Public Health Editors-in-Chief Catherine Kyobutungi and
Madhukar Pai and Executive Editor Julia Robinson lay out the ambitious vision for the journal.  Image credit: PLOS

Climate Change and Human Health Call for Papers
To be considered for this call, papers must be submitted by January 13, 2023.

READ MORE AND SUBMIT

12/30/2022OPINION

Humanitarian Paediatrics: A Statement of
Purpose

In this powerful Opinion, Daniel Martinez Garcia and
colleagues argue that in humanitarian settings, our collective
response to children’s needs has been inadequate both by
dimension and competence. 

Image credit: landscape-tents-huts by David Mark, CC BY

01/16/2023REVIEW

Ethical implications of economic
compensation for voluntary medical male
circumcision for HIV prevention and epidemic
control

Johannes Köhler et al present and review relevant arguments
and concerns to inform decision-makers about the ethical
implications of using economic compensation, and to provide a
comprehensive basis for policy and project-related discussions
and decisions. 

Image credit: Tree Cross Section by PublicDomainPictures, CC BY 2.0

12/19/2022DIAGNOSTICS AND LABORATORY MEDICINE

Implementing essential diagnostics-
learning from essential medicines: A scoping
review

Moriasi Nyanchoka et al conducted a scoping review of the
literature on implementing the WHO essential lists in Africa to
inform the implementation of the recently introduced EDL. 

Image credit: pills-prescription-bottle by Charles Thompson, CC BY 2.0

12/20/2022INFECTIOUS DISEASES

Magnitude and factors associated with
post-tuberculosis lung disease in low- and middle-
income countries: a systematic review and meta-
analysis

Elizabeth Maleche-Obimbo and colleagues provide an updated
comprehensive systematic review and meta-analysis on the
magnitude and factors associated with post-TB lung disease
(PTLD) in low- and middle-income countries (LMICs). 

Image credit: Mycobacterium tuberculosis Bacteria, the Cause of TB by NIAID, CC
BY 2.0

12/13/2022SOCIAL, BEHAVIORAL, AND QUALITATIVE RESEARCH

“Testing for malaria does not cure any pain” A qualitative study
exploring low use of malaria rapid diagnostic tests at drug shops in rural
Uganda

Victoria Shelus et al conducted a #qualitative study to describe community perceptions of
#RDTs and explore ways to improve #malaria case management at drug shops in Bugoye,
western Uganda. 
Image credit: Mosquito That Causes Malaria by NIAID, CC BY 2.0

12/29/2022MATERNAL, NEWBORN, AND CHILD HEALTH

Antenatal screenings and maternal diagnosis among pregnant
women in Sao Tome & Principe - missed opportunities to improve
neonatal health: a hospital-based study

Alexandra Vasconcelos and colleagues study aimed to fill the gaps in ANC screenings with
a focus on how to improve neonatal outcomes in Sao Tome & Principe. 

Image credit: Figure 1 by Vasconcelos et al., CC BY 4.0
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SIGN UP

12/22/2022INFECTIOUS DISEASES

Toward a conceptual framework of the acceptability of
tuberculosis treatment in children using a theory generative approach

Dillon T. Wademan et al propose an initial conceptual framework to guide the evaluation of
acceptability of TB treatment among children and their caregivers.

Image credit: Stethoscope by Parentingupstream, CC BY 2.0

12/14/2022INFECTIOUS DISEASES

Community-based Referral for

Tuberculosis Preventive

Therapy is Effective for

Treatment Completion

 Shenoi et al present an evaluation
of community-based identification
and referral of PWH on completion
of a six-month course of isoniazid. 

Image credit: Farmlands by Rudy and Peter
Skitterians, CC BY 2.0

12/13/2022MATERNAL, NEWBORN,

AND CHILD HEALTH

Optimizing availability of

obstetric surgical care in India:

A cost-effectiveness analysis

examining rates and access to

Cesarean sections.

Lina Roa et al assessed the cost-
effectiveness of three strategies with
different availabilities of cesarean
sections (CS) in India. 
Image credit: Figure 1 by Roa et al., CC BY 4.0

12/22/2022SOCIAL, BEHAVIORAL,

AND QUALITATIVE RESEARCH

Where is the pain?

A qualitative analysis of

Ghana’s opioid (tramadol)

‘crisis’ and youth perspectives

Alhassan draws on structural
violence and moral panic theories to
contribute to the literature on
tramadol (ab)use in West Africa. 

Image credit: Figure 2 by Alhassan, CC BY 4.0

12/16/2022MATERNAL, NEWBORN,

AND CHILD HEALTH

Developing shared

understanding of pre-

eclampsia in Haiti and

Zimbabwe using Theory of

Change

Tanya Robbins et al describe a
Theory of Change (ToC) for the co-
production of resources for pre-
eclampsia in Haiti and Zimbabwe. Image credit: Figure 2 by Robbins et al., CC BY
4.0
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Coverage and effectiveness of conditional

cash transfer for people with drug

resistant tuberculosis in Zimbabwe: a

mixed methods study

 1   of   5  

Making family medicine a more attractive
specialty: strategies to addr…

PLOS GLOBAL PUBLIC HEALTH

Posted January 12

After sharing how we do research, build
teams, transfer know-how and b…

PLOS GLOBAL PUBLIC HEALTH

SEE ALL BLOGS 

https://plos.org/privacy-policy
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001267
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001267
https://pixabay.com/photos/stethoscope-hospital-doctor-health-840125/
https://pixabay.com/service/terms/
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001269
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001269
https://pixabay.com/photos/hills-blue-sky-clouds-farmlands-2165759/
https://pixabay.com/service/terms/
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001369
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001369
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001369
https://creativecommons.org/licenses/by/4.0/
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001045
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001045
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001045
https://creativecommons.org/licenses/by/4.0/
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001352
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001352
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001352
https://creativecommons.org/licenses/by/4.0/
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001343
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001027
https://speakingofmedicine.plos.org/2023/01/13/making-family-medicine-a-more-attractive-specialty-strategies-to-address-the-shortage-of-primary-care-specialists-in-brazil/
https://speakingofmedicine.plos.org/2023/01/12/after-sharing-how-we-do-research-build-teams-transfer-know-how-and-build-research-careers-and-systems-what-next/
https://blogs.plos.org/


1/17/23, 10:13 AM PLOS Global Public Health

https://journals.plos.org/globalpublichealth/ 3/3

PLOS Global Public Health | ISSN: 2767-3375 (online)

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssZZq_vR1UPavvsQ0cLLdL_9QlQP3s7VDXVQczmHTfZAtsoaFNj8TcIT4j2NAIS_PcaGw8zaHObaC-hxXM5YIgxgZsQ2ecbtu0dS6Fea-ZIzOY4G0rJNWmtDA7e-vXKxYFDIFCOH3MSHnXVovFOGLNo6_lb5WEIrCttXvI5JFxM85giGi6Rbe4psBMsUTkO_MDDDgaoE4zlmFtOXl4Q48wrJENlHC7Na3YRw9E4xqxdnAKvLTqgm0uZoyEjgrxGlOJYbMSEpOv-o_LwCNvGoSCf0FAXdlCP2bslSWOC24GfjQ6XawKkN5VSsoNS8vdbmgVI-LX2ZcnFWRE&sai=AMfl-YSJIBrO-iMmdcATKdOs4TgL__ff7RStSdZq5271YnSDxxa3MwdnJ7v43FXaFU7bj0Z38KIEIXBxLl39FbyfpwilhekKrcPs8ED_BrFXani2TK-LKURU0XpjgLByzEAw&sig=Cg0ArKJSzKY7IvTVuDN0&fbs_aeid=[gw_fbsaeid]&adurl=https://theplosblog.plos.org/2022/12/open-science-indicators-first-dataset/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuPq9LKAsJjizxsAItju9GByUm4M_MCg9QKWtLOr6-IWK5zMkB6vEnbZqfmmY6qye7Zvz-uPjcQoG8vJQA2YhkDFutW8mKbMBxXpiMd-80A57KtLpDFk2lgNLfi-H4Rl4KR4-22QoZJdME_iTV5uo5GS4Pf7tXDplWHB-X1abdWDrumniImNMESpb5wwjsx61qsFUDuMjuJW8xFvsjnAFdpYQxVlCau_UfLlGLzJEz75IpuvsR8cXnyjGHwYkwIg3h-vB2RPyPBfJv1hVAIeJNmZ9djXyV8Dy3O_S4EsW0soOhYy8RTmQhFlYBIOIo2DI248inNoo3gQ90&sai=AMfl-YQWQEHOHvk_siuKpCwZMIoefbB13AjcS7lwyddSChyWaZ_mBqNPsLFnczY62jyy8j4vnrAU42jg_AeUdqYCdpZEqkYS2mZNGqJQUznQSScK_7z6k0x9G2L9ODb_Jocm&sig=Cg0ArKJSzJd868h3ZN1j&fbs_aeid=[gw_fbsaeid]&adurl=https://theplosblog.plos.org/2022/01/PLOS-and-medRxiv/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuzdtyGcuC9j8k3Zrxkp2BJIjgZ_TSHPEGO_ogEe0jCq3zRWnQfJ5PWMQRv9v4U7IZfUQ2CbvdKn43RYyL1JATWSJ0sPzsmy0nDf6IOxxFaPsgtnPREfoSpIJqs5UIuafcXdovK0guxBgBwczbtXDiwXHNk7Ia7YokHCyzSrHI-Ua6vcJIqspeAMYrqEEsSfswjByIG0Vu43v8TpIt1LBmYNO2cr7JQ57lv5jLwZMpjJqvlNZPw2RR4PzNH9zIqQKCDSqAskmhNNQpzKbSFXhO7ySBz6VJMAlhUuQHAk8-Z21DU2g4VavHTNDOp6j7R9077LmNWKECvP_4&sai=AMfl-YTEDW1mJpoRc_VlFX_K6LJE12PoGbnaRjr3gut13A4MKSZjcTUg9f_VMHgCvOJXhPgXZi4k36rPgNrOlsE2_5_LHR5Y8QdEpsS16rQXxi9qkeRKEzNlrttH4gIfXQLg&sig=Cg0ArKJSzGpysFdut7GU&fbs_aeid=[gw_fbsaeid]&adurl=https://plos.org/resource/how-to-write-a-peer-review/


1/17/23, 10:15 AM Journal Information | PLOS Global Public Health

https://journals.plos.org/globalpublichealth/s/journal-information 1/2

Scope

Contents

Criteria for Publication

Submit Your Manuscript

Publication Fees

Open Access

Journal Impact and Article
Metrics

Indexing and Archiving

PLOS

Contact

Journal Information

Mission
PLOS Global Public Health addresses deeply entrenched global inequities in public health and makes
impactful research visible and accessible to health professionals, policy-makers, and local communities
without barriers. We will amplify the voices of underrepresented and historically excluded communities and
prioritize equity, diversity, and inclusion at all levels – editors, editorial boards, peer reviewers and authors –
 to broaden the range and diversity of perspectives at the forefront of public health and advance the health
of all humankind.

Scope
PLOS Global Public Health is an open access global forum for public health research that reaches across
disciplines and regional boundaries to address the biggest health challenges and inequities facing our
society today.

We publish ethically and methodologically rigorous research that impacts public health, and particularly
encourage submissions reporting research into health inequities and efforts to increase diversity and
inclusion in public health.  We consider submissions in areas including but not limited to global health
delivery; infectious diseases; non-communicable diseases; race and health; mental health, laboratory
medicine; maternal, newborn, and child health; nutrition; sexual and reproductive health and rights;
Indigenous health; environmental and planetary health; evidence use and policy; global health governance;
social and behavioral health; humanitarian aid and conflict/displacement; injuries, trauma and global
surgery; global health financing and trade; and global health security.
 
PLOS Global Public Health welcomes quantitative and qualitative primary research that contributes to the
base of academic knowledge, including interdisciplinary research articles, clinical trials, replication studies,
and negative or null results; Systematic reviews whose methods ensure the comprehensive and unbiased
sampling of existing literature; submissions describing methods, software, databases, or other tools that
meet the journal’s criteria for utility, validation and availability that adheres to appropriate study design and
reporting guidelines.

Contents
PLOS Global Public Health publishes primary Research Articles, as well as occasional Editorials,
Opinions, and Reviews.

Criteria for Publication
1. The study presents the results of original research.

2. Results reported have not been published elsewhere.

3. Experiments, statistics, and other analyses are performed to a high technical standard and are described in sufficient detail.

4. Conclusions are presented in an appropriate fashion and are supported by the data.

5. The article is presented in an intelligible fashion and is written in standard English.

6. The research meets all applicable standards for the ethics of experimentation and research integrity.

7. The article adheres to appropriate reporting guidelines and community standards for data availability.

Editorial Oversight
The Editors-in-Chief and Executive Editor partner with an international board of Academic Editors to
thoroughly review each submission.

Editors-in-Chief

Catherine Kyobutungi

Madhukar Pai

Executive Editor

Julia Robinson

Submit Your Manuscript
For more information about submitting to PLOS Global Public Health, read our guidelines for preparing a
submission.

Publication Fees
PLOS employs several business models to support equitable Open Access. A full list of our publication
fees, funding initiatives and fee assistance information is available here.

Read more about the article types we publish.

https://journals.plos.org/globalpublichealth/s/criteria-for-publication#loc-1
https://journals.plos.org/globalpublichealth/s/criteria-for-publication#loc-2
https://journals.plos.org/globalpublichealth/s/criteria-for-publication#loc-3
https://journals.plos.org/globalpublichealth/s/criteria-for-publication#loc-4
https://journals.plos.org/globalpublichealth/s/criteria-for-publication#loc-5
https://journals.plos.org/globalpublichealth/s/criteria-for-publication#loc-6
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https://journals.plos.org/globalpublichealth/s/editors-in-chief#loc-catherine-kyobutungi
https://journals.plos.org/globalpublichealth/s/editors-in-chief#loc-madhukar-pai
https://journals.plos.org/globalpublichealth/s/contact#loc-plos-global-public-health-staff
https://journals.plos.org/globalpublichealth/s/submission-guidelines
https://plos.org/publish/fees/
https://journals.plos.org/globalpublichealth/s/what-we-publish
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Open Access
PLOS applies the Creative Commons Attribution (CC BY) license to works we publish. Under this license,
authors agree to make articles legally available for reuse, without permission or fees, for virtually any
purpose. Anyone may copy, distribute, or reuse these articles, as long as the author and original source are
properly cited. Learn more.

Journal Impact and Article Metrics
PLOS does not consider Impact Factor to be a reliable or useful metric to assess the performance of
individual articles. PLOS supports DORA – the San Francisco Declaration on Research Assessment – and
does not promote our journal Impact Factors. We will provide the metric to individuals when specifically
requested.

PLOS promotes the use of Article-Level Metrics (ALMs), which enable scientists and the general public to
engage more dynamically with published research. ALMs reflect the changing impact of research over time,
incorporate academic as well as social impacts of research, and assess the impact of research before the
accrual of academic citations. Read more about ALMs.

Indexing and Archiving
To ensure research is widely accessible and discoverable, PLOS submits all of our titles to major indexing
services for evaluation as soon as possible according to the schedule of the specific service. PLOS Global
Public Health began publishing its first articles in October 2021 and is currently indexed by the services
listed below:

CABI CAB Abstracts, CABI Global Health, CAPES, Crossref, Dimensions, DOAJ, Google Scholar.

We are continuing to work with services such as PubMed Central, Web of Science, MEDLINE, and Scopus
and will update the list above as soon as the journal is indexed.

PLOS
PLOS is a nonprofit, Open Access publisher empowering researchers to accelerate progress in science
and medicine by leading a transformation in research communication.

Contact
Visit the Contact page for details about whom to contact with different queries.

Read more about our pledge with DORA.

See publishing details for all PLOS journal titles, including ISSN and indexing and archiving information.

https://plos.org/about/why-open-access/
https://plos.org/publish/metrics/
https://journals.plos.org/globalpublichealth/s/contact
https://www.plos.org/dora
https://journals.plos.org/globalpublichealth/s/publishing-information
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Editorial Board
Equity, diversity, and inclusion are core to the journal’s mission. This is intentional at every level of the journal, from its leadership, to
Section Editors and the Editorial Board, to the authors and communities it serves.

We deliberately and actively recruit a diverse pool of experts from all geographies and identities and make an intentional effort to ensure
representation from historically underrepresented and excluded groups.

Editors-in-Chief

Catherine Kyobutungi

 orcid.org/0000-0002-5344-5631
African Population and Health Research Center (APHRC)
Nairobi, Kenya

Dr. Catherine Kyobutungi is the Executive Director of the African Population and Health Research Center and co-
Director of the Consortium for Advanced Research Training in Africa (CARTA) based in Nairobi, Kenya. Catherine has

a medical background and is a trained epidemiologist with research interests in Non-Communicable Diseases and Health Systems
Strengthening. She has designed and tested service delivery models for resource-constrained settings such as slum settings and is a
strong advocate for the societal benefit of research beyond traditional research outputs. At APHRC, she has strengthened approaches to
policy engagement and advocacy to ensure timely and effective uptake of evidence in decision making. She has more than 140
publications and sits on multiple national and global expert advisory panels.

Madhukar Pai

 orcid.org/0000-0003-3667-4536
McGill University
Montreal, QC, Canada

Professor Madhukar Pai is a Canada Research Chair in Epidemiology & Global Health at McGill University, Montreal,
Canada. He is the Associate Director of the McGill International TB Centre, and former Director of McGill Global Health

Programs. He did his medical training in India and public health training at Berkeley. His research is mainly focused on improving the
diagnosis and treatment of tuberculosis. He is a member of the Royal Society of Canada, and a Fellow of the Canadian Academy of
Health Sciences.

Executive Editor

Julia Robinson

 orcid.org/0000-0003-0719-3995
Public Library of Science
San Francisco, CA, USA

Editorial Board

Editorial Board members oversee the peer review process for the journal, including evaluating submissions, selecting reviewers and
assessing their comments, and making editorial decisions.

Together with fellow Editorial Board Members and internal staff, Section and Academic Editors uphold journal policies and ethics standards
and work to promote the PLOS Global Public Health mission.

To find a member: browse the list, search by name, or search by Section or Keyword. To search for multiple sections or keywords, enter a
comma-separated list of terms.

The list of Editorial Board members syncs daily with Editorial Manager. If you are a Board member and would like to update any of the
information below or do not see your information listed, please contact globalpubhealth@plos.org.

Displaying 1-50 of 535 Editors.
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Ukachukwu Okoroafor Abaraogu
 orcid.org/0000-0002-1967-1459

Glasgow Caledonian University
UNITED KINGDOM
Sections: Non-communicable Diseases
Keywords: Evidence based public health, Evaluation of public health programs or interventions, Feasibility studies, Health care surveys, Evidence based health care,
Public health quality, Global health delivery, Cross sectional studies, Disability, Accessibility, Health promotion, Patient education, Health protection, Exercise, Health
seeking behavior, Implementation science, Acceptibility and behavior, Patient accessibility, Physical fitness, Quality of health care, Wellbeing, Sports medicine, Mental
health, Behavioral health, Noncommunicable disease, NCD population surveillance, NCD prevention, Social behavioral and qualitative research, Knowledge attitudes and
practices

Kalkidan Hassen Abate
Jimma University
ETHIOPIA

Search for: Search
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Sections: Nutrition
Keywords: Emergencies and humanitarianism, Natural disasters, Crop failure, Evidence based public health, Evidence based health care, Nutrition, Diet, Food security,
Malnutrition, Pediatric nutrition, Undernutrition, Undernutrition interventions

Aula Abbara
Imperial College London
UNITED KINGDOM
Sections: Emergencies and Humanitarianism
Keywords: Emergencies and humanitarianism, Conflict medicine, Emergency response, Pandemic response, Humanitarian aid, Natural disasters, Population
displacement, War and conflict, Infectious disease, Diarrheal diseases, Emergent infections, Epidemics, Infectious disease epidemiology, Infectious disease population
surveillance, Outbreaks, Pandemics, Parasitology, Tropical medicine

Syed Shahid Abbas
 orcid.org/0000-0003-1964-5303

Institute of Development Studies
UNITED KINGDOM
Sections: Global Health Governance
Keywords: Global health delivery, Implementation science, Primary care, Social determinants of health, Global health governance, International health regulations, Public
health systems capacity, Public health systems research, Global health security, Disease surveillance, Emergent infections, One health, Infectious disease, Emergent
infections, Epidemics, Infectious disease epidemiology, Infectious disease population surveillance, Infectious disease prevention, Outbreaks, Pandemics, Planetary and
environmental health, Climate change, Environmental health, One health, Social behavioral and qualitative research, Anthropology, Ethnography, Focus group
discussions, In depth interviews, Knowledge attitudes and practices, Mixed methods research, Qualitative research, Social epidemiology

Faisal Abbas
 orcid.org/0000-0002-9312-5659

National University of Sciences and Technology
PAKISTAN
Sections: Maternal, Newborn, and Child Health
Keywords: Evidence based public health, Evaluation of public health programs or interventions, Health economics, Public health policy, Gender and health, Gender
based health interventions, Gender based violence, Womens health, Global health delivery, Rural health, Urban health, Global health governance, Development
assistance, Maternal and child health, Childhood immunization, Nutrition, Food security, Malnutrition, Undernutrition, Undernutrition interventions

Mohamed Salah Abbassi
Tunisian Institute of Veterinary Research
TUNISIA
Sections: Maternal, Newborn, and Child Health
Keywords: Diagnostics and laboratory medicine, Microbiology, Infectious disease, Bacterial diseases, Antibiotics, Antimicrobial resistance, Infectious disease
epidemiology

Mulugeta Abebe
Wollega University
ETHIOPIA
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Abstract
In many countries, community pharmacies have played an important role during the COVID-19 pandemic, providing essential
medicines and personal protective equipment (PPE), disseminating information on disease prevention and management, and
referring clients to health facilities. In recognition of this, there are increasing calls for an improved understanding of the challenges
and experiences faced by these providers during the COVID-19 pandemic, with a view to providing them with better support and
guidance now and during future emergencies. Between January and February 2021 we conducted 21 qualitative interviews to
explore the experiences, safety concerns, and attitudes of pharmacists and pharmacy technicians during the COVID-19 crisis in
Indonesia, a country that has recorded more than four million cases since the start of the pandemic. Interview transcripts were
analysed using thematic content analysis. Findings indicate that COVID-19 has had a significant impact on pharmacy practices in
Indonesia. Most participants implemented preventive measures and adapted their business models to the changing circumstances.
The shift to remote sales and home delivery allowed many pharmacies to maintain, and even increase their profit margins due to
greater demand for medicines and PPE. However, many participants were concerned about the increased risk of infection due to
limited social distancing and prolonged interactions with clients, many of whom displayed COVID-19 symptoms. Importantly, there
was a general perception that the government did not sufficiently recognize these risks. In conclusion, the government should
consider developing additional operational guidelines and regulatory frameworks to improve the safety, operation, and involvement
of community pharmacies in the current pandemic response efforts and any future public health emergencies.
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Introduction
Community pharmacies are the first point of contact between clients and the health system in many countries, especially where the
availability of public health services is limited [1]. As such, pharmacies across the world have played an important public health role
during the COVID-19 pandemic, supplying essential medicines and personal protective equipment (PPE), conducting consultations
for clients with mild symptoms and referring more serious cases, delivering information on disease prevention, contributing to
COVID-19 surveillance, and ensuring the continuity of care delivery [2, 3]. In performing these activities however, community
pharmacists may face a high risk of contracting the virus due to prolonged contact in the workplace with clients and colleagues,
who may be infected [4]. Further, they can experience additional challenges due to lockdown measures and shortages of medicines
and other supplies such as PPE [5, 6].

Aware of these challenges, professional organizations in the pharmacy sector have issued COVID-19 contingency plans to help
their members during the current pandemics and any future outbreaks. In 2020, for example, the International Pharmaceutical
Federation (FIP) published a detailed document containing relevant information and guidelines for the pharmacy workforce [7].
Similar documents were drafted by organisations at the regional level, such as the Federation of Asian Pharmaceutical Associations
[8]. Guidelines were also developed at the national level by, for example, the National Health Service (NHS) in the United Kingdom
[9] and by professional pharmacy organisations in Pakistan [2], Malaysia [10], South Africa [11], and the Philippines [12], to name a
few. Despite these initiatives, however, several surveys have reported a general lack of access to information and training among
pharmacists during the COVID-19 crisis [4, 13–16]. Furthermore, the experiences of pharmacists and pharmacy technicians during
the pandemic have only been documented in a few studies. As a result, the generation of guidelines for pharmacists has tended to
proceed without in-depth understanding of the needs and perspectives of these frontline workers.
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Considering these issues, we conducted a qualitative study to explore the experiences and challenges of pharmacists and
pharmacy technicians working during the COVID-19 outbreak in Indonesia, a country that has recorded more than four million
cases and 150 thousand deaths since the start of the pandemic [17]. Besides the substantial health and economic burden, severe
disruptions to health service delivery have been reported in Indonesia [18–20], including the closure of primary health centres
(puskesmas) and hospitals in areas with widespread infection of local health workers [21]. In this context, community pharmacies
have played an important public health role, serving their communities under challenging circumstances. Thus, gaining a better
understanding of the challenges they have faced and coping strategies implemented is critical to inform national guidelines and
prepare for future emergencies.
Methods
Study context

Indonesia has a large number of community pharmacies. According to recent estimates, there are around 130,000 licensed
community pharmacies and drugstores serving a population of more than 270 million [22, 23]. Under the Indonesian legislation,
community pharmacies can only run under the supervision of a pharmacist [24]. A pharmacist is a person with a bachelor’s degree
in pharmacy and a registration training certificate [24, 25]. A pharmacy technician, on the other hand, is “a person who has
graduated from a pharmacy assistant school, or has a three year diploma in pharmacy, or has a bachelor’s degree in pharmacy
without holding a pharmacist registration training certificate” [25]. Unlike pharmacists, pharmacy technicians are not allowed to
dispense medicines that require a prescription. They work closely with pharmacists to assist in the preparation and distribution of
medicines to clients. Due to their popularity, community pharmacies are part of the Jaminan Kesehatan Nasional (JKN), the national
health insurance scheme that was launched in 2014 to increase access to care and move the country towards universal health
coverage. Under this scheme, Indonesian citizens are entitled to receiving care and essential medicines at public health facilities
and participating private providers, including community pharmacies [26].

As in many other countries, community pharmacies in Indonesia have played an active role during the COVID-19 pandemic. In April
2020 the Indonesian government urged pharmacies to stay open and ensure access to medicines and essential services in the
communities [27]. Furthermore, the Indonesian Pharmacists Association (Ikatan Apoteker Indonesia or IAI) produced standard
operating procedures for their members, including advice on the use of PPE and sanitation, social distancing measures, and a case
report form to refer suspected cases of COVID-19 to local hospitals for further medical examination and care [28].

Research design

This qualitative study involved in-depth interviews with pharmacists and pharmacy technicians. A convenience sampling strategy
was used [29]. Participants were identified in collaboration with the IAI and the Indonesian Pharmacy Technician Associations. An
invitation letter to take part in the study and an information sheet summarising the purpose of the research were sent by the
research team to all 34 provincial IAIs and the Indonesian Pharmacy Technician Associations in Indonesia, with 16 of them
responding to the invitation. Each of these then sent the information to its members, with 21 indicating that they were interested in
taking part in the study. The names and contact numbers of these potential participants were shared with the research team, who
contacted them through the messaging application WhatsApp or email to obtain informed consent and schedule an interview.

Data collection

Interviews were conducted between January and February 2021 using a semi-structured interview guide in Bahasa Indonesia, the
main language of Indonesia. At that time, due to continued high levels of COVID-19 infections, the government extended its public
activity restrictions, termed Pemberlakuan Pembatasan Kegiatan Masyarakat (PPKM), in parts of Java and Bali including the
closure of schools and work from home policy [30]. In line with the study objectives, the interviews were designed to explore: (1)
sources of information about COVID-19; (2) perceptions about the impact of COVID-19 on pharmacy operations, including safety
measures; and (3) views and attitudes towards the role of pharmacists in pandemic response efforts. The interview guide was
piloted to refine the sequence and wording of questions and probes. Piloting was conducted with pharmacists who had a
professional relationship with the research team in Indonesia. Summary notes were also taken about the interactions with each
participant (including rapport and level of interest) to improve subsequent interviews and to determine data saturation. On average,
interviews lasted 45 minutes and were recorded with only one exception, where consent was not given for recording the interview.
Given social distancing measures, all interviews were conducted remotely using the Zoom teleconferencing platform, with cameras
on to establish a personal connection between the researchers and the participants [31]. All interviews were conducted by three
experienced local researchers, with training and experience in social research methods.

Data analysis

Recorded interviews were transcribed verbatim, and processed by LPLW. The software NVivo 12 was used to aid thematic
analysis. Inductive coding was used to identify patterns and emerging themes in the dataset. Five interview transcripts were
translated into English for additional review by ML. The initial coding scheme was revised after iterative reading of the transcripts
and discussion amongst the study team to reduce subjective bias in the qualitative data analysis. The Consolidated Criteria for
Reporting Qualitative Research guidelines (COREQ) was used to ensure comprehensive reporting of the data collection and
analysis procedures [32].

Ethics approval

Ethics approval was granted by the Universitas Gadjah Mada (KE/FK/0464/EC/2020) and the University of New South Wales
(HC191012) research ethics committees. Verbal informed consent was obtained for all in-depth interviews.

Results
In the sections below, we present the findings structured around the main themes. Where appropriate, anonymised citations are
included to illustrate key points and are referenced by the unique identifier IDI-n. In total we conducted 21 in-depth interviews with
participants recruited from 16 provinces (Table 1). Most participants were pharmacists that had been working in the same
establishment for at least three years. The age range of the study sample was 26–51 years. Apart from a pharmacy technician
employed in a large retail chain, all participants worked in independent small pharmacies which have less than 11 staff.
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Table 1. Characteristics of participants.
https://doi.org/10.1371/journal.pgph.0000606.t001

Perceived adequacy and reliability of information about COVID-19

Information sources.

Most participants were keen to receive constant updates about COVID-19 and reported a variety of information sources on the
pandemic. The most cited information sources were the Ministry of Health, the District Health Office, and the IAI through their
websites, webinars, and social media (IDI11, IDI13, IDI16). One pharmacist, who was a member of the South Sumatra committee
of the IAI, said:

“This year I have attended dozens of webinars and teleconferences held by our organization and others… Overall there is a lot of information exchange
among pharmacists, promoted by the Indonesian Pharmacists Association. And we can find many updates and training material on COVID-19”

(IDI13)

Notably, many participants stressed that social media platforms like Facebook, Instagram and, particularly, WhatsApp, were the
most widely used and accessible sources of up-to-date information (IDI03, IDI04, IDI15, IDI18).

“The social media app we use the most is WhatsApp… because it’s easy”

(IDI10).

Some participants noted there was a lack of regular communication with the District Health Office regarding the safety of
pharmacists. Further, despite the IAI having developed standard operating procedures, some participants mentioned that they were
not sure whether they had received them.

Social media and false information.

While social media provided easy access to updates on COVID-19, concerns emerged about the proliferation of false or inaccurate
information through these channels:

“I am a member of professional [pharmacist organizations] and informal WhatsApp groups. In informal groups, family and friends often talk about COVID-
19 and they say all sorts of things. As a pharmacist, I must warn them not to share false information (…) The situation will be chaotic if fake news is
spread. We must counter that information”

(IDI10).

“During this pandemic, there are lots of hoaxes around. I often ask myself if this or that news is true, especially the information about vaccines. Vaccine
hoaxes have gone crazy… they create panic. A couple of days ago, I even took part in a webinar on how to deal with hoaxes”

(IDI11)

Impact of COVID-19 on pharmacy operations

“People are afraid to see the doctor… so they come here”.

Some pharmacists said they had more clients than usual because people were worried about being forced into hospital quarantine
if they were found to be infected with COVID-19 when visiting clinics and hospitals. For example, a pharmacist who was also
working in a public health centre said:

“The number of clients who come to the health centre has decreased. Usually we have 100 or more clients [every day] but now we have much fewer
clients, 30 or 50 at most. And when they come to my pharmacy, they often say they don’t want to go to the health centre or the hospital because they are
afraid of being quarantined”

(IDI16)

Another participant said:

https://doi.org/10.1371/journal.pgph.0000606.t001
https://journals.plos.org/globalpublichealth/article/figure/image?size=medium&id=10.1371/journal.pgph.0000606.t001
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“People are afraid to see the doctor (…). They don’t go to the hospital because they don’t want to be detained if they test positive for COVID-19. So, they
come here. I have many new clients (…), people who wouldn’t come here normally”

(IDI14)

Addressing shortages in PPE and medicines.

Pharmacists reported a steep increase in demand for both medicines and PPE since the beginning of the pandemic. Products in
high demand reportedly included antivirals (such as oseltamivir or favipiravir), vitamins (multivitamin complex, vitamin E, vitamin C),
face masks, and antibiotics (such as azithromycin, amoxicillin, or cefadroxil). As participants noted, this has led to frequent stock
outs (IDI05, IDI011, IDI012, IDI016, IDI019, IDI020):

“People pile face masks up. Because of this, we can easily get to the point when face masks are no longer available. And that’s when they will sell at a
very high price. In fact, I couldn’t get a face mask for 3 months, I think, maybe more (…). No face masks and hand sanitizer”

(IDI19)

“A few months ago, face masks were suddenly gone… they were really rare, hard to find”

(IDI20)

In this context, participants implemented different strategies to manage shortages of medicines and PPE, including sourcing from
different wholesalers, producing hand sanitizers themselves, purchasing scarce products from other pharmacies, or using
alternative brands. In addition, some pharmacies refused to sell products in bulk to individuals whom they had reason to believe
wanted to resell them:

“We sell face masks in large quantities only to hospitals. Other people can still buy face masks from us, but only for personal use. And yet many people
come here to buy one or two large packs for resale. We must say no to them”

(IDI07)

“I live in [X], an industrial area, so many people come here to buy large quantities [of medicines or face masks], saying they are for their employees in the
factories. But if the client doesn’t bring a proof to support this claim, such as a signed letter, we won’t sell them. Because we know that bulk purchase is
often for resale, and this leads to shortages”

(IDI11)

Perceived increase in the price of medicines and PPE.

Two participants felt that high demand had pushed up the prices of many products, especially vitamins and PPE.

“Ester-C [vitamin supplement] used to be cheap. It was around 35 or 45 thousand rupiahs [USD 2.45–3.15] per unit. With COVID-19, however, the price
has continued to increase. Now we buy Ester-C at 90 thousand and we sell it at 100 thousand rupiah. If buy large quantities from whole sellers though, we
can get lower prices”

(IDI11)

“One box of face masks normally costs about 30 thousand [rupiahs]… last year it soared to 80 thousand, then 150 thousand, then 250 thousand, and then
450 thousand. This is a really high price”

(IDI05)

Remote sales and services.

Similar to other sectors, social distancing measures and changing consumer behaviour due to health concerns forced many
pharmacists in Indonesia to provide remote services through telephone orders, online sales and home delivery. For those who were
able to adapt, this proved to be a successful business strategy:

“Today I haven’t sold much in the pharmacy… but I made lots of transactions online. My clients order a medicine online or by phone. After I receive the
order, I send them the parcel with xxx [a within-city delivery parcel shipping company]. Much of our work is online in this period and people can receive
their medicines easily”

(IDI11)

In pursuing online sales, some pharmacists relied on e-commerce services:
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“We can sell our products using xxx [the e-commerce services]. This helps us. So, the increase in sales is actually from online sales”

(IDI01)

Safety concerns.

Participants were aware of the risk of infection with COVID-19 in the workplace and therefore, implemented a range of protective
measures. As highlighted in the quotes below, it was common for pharmacy staff to wear a face mask or face shield, keep a safe
distance from clients, install physical barriers, and use hand sanitizer after every interaction with clients:

“We are always vigilant. We wear masks and the clients cannot be too close. We stay at least one meter away from the clients”

(IDI12)

“We take many precautions. During counseling, for example, we keep much more distance from the client. This is a bit inconvenient”

(IDI19)

“We provide vitamins to our employees. In addition, we use a protective barrier to limit our interactions with the clients”

(IDI09)

Despite these measures, some participants were anxious about clients coming to their pharmacies with symptoms of COVID-19 or
asking for medications perceived to be related to COVID-19 such as vitamins, antivirals, and antibiotics. In addition, frequent
shortages of masks heightened the concerns of pharmacy staff:

“I mean there is scarcity of masks just outside the city where I live. Because of this [pharmacy staff] often don’t wear masks, so the risk [of infection] in the
pharmacy is very high (…) With lack of self-protection, my colleagues working there have a much higher risk”

(IDI01)

Involvement in COVID-19 response efforts and professional duties

Advising clients about the management of COVID-19.

Pharmacists in our sample were proud to support the pandemic response and said they would often remind their clients about the
main preventative measures (the ‘5 Ms’) outlined in the government’s health and safety protocol including: the wearing of face
masks; social distancing; hand washing; crowd avoidance; and mobility restrictions. A few participants also mentioned they had
displayed banners to further promote these measures:

“We often explain to our clients they need to follow the protocol and avoid crowds. That’s what we do”

(IDI10)

“We are pharmacists, so we have a responsibility for increasing awareness of the 3Ms policy, which is now 5Ms”

(IDI9)

“We cannot organise large health education meetings in the communities because it would be too risky. But we can do other things. Since the start of the
pandemic, we have displayed banners to remind our clients of prevention measures and how to wash hands properly”

(IDI18)

One pharmacist also mentioned that she would often provide advice by telephone about home remedies and medications for
colleagues and friends who were recovering from COVID-19:

“I support my friends in self-isolation. I know a lot of health workers… and I know a lot of cases among them. So, for example I am assisting the family of a
nurse who got COVID-19”

(IDI11)

Complaints about the lack of sufficient recognition by the government.

While most pharmacists were happy to be involved in the pandemic response, one felt that the government did not sufficiently
recognize their contributions and risks, particularly in comparison with hospital-based pharmacists.
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“Some people think that our risk is not as high as that faced by our colleagues in the hospitals or clinics, who must work in close contact with sick people
[with COVID-19]. So, people believe that those who can come to the pharmacy are still strong and healthy. That is what makes the pharmacy’s risks being
perceived as not as high as those at a hospital, clinic, or the health centre. But this is not true–we face the same risk of COVID-19 as the other health
workers”

(IDI1)

Similarly, another said that stronger regulations to support community pharmacists are difficult to implement due to their limited
lobbying power, compared to pharmacists working in the hospital setting:

“The voice of the community pharmacists is rarely heard in Indonesia. What is often heard is the voice of the hospital pharmacists because they are closer
to the government. For example, hospital pharmacists organise frequent meetings with national or international stakeholders where they can talk to
them… But the situation of community pharmacists is much different. We are not really involved in national or international activities”

(IDI14)

The same participant went on to explain that a clear regulatory framework was needed to guide their actions and expanded roles
now and for future pandemics.

“The field of clinical pharmacy is well developed in Indonesia. So, pharmacists could contribute much more to the pandemic response. Imagine, for
example, a client with COVID -19… If the prognosis is good and the pharmacist is allowed to advise on treatment, many clients could be provided with
home care without having to burden the hospitals. That would be really helpful, also considering there are so many pharmacists in Indonesia… …. But
pharmacists cannot help much because the legal bases are weak…”

(IDI14)

Discussion
Most participants in our sample coped well with the unprecedented challenges posed by COVID-19, implementing preventive
measures and adapting their business model to the changing circumstances. The shift to remote sales and home delivery allowed
many pharmacies to continue operating, and even increase their sales due to greater demand for medicines and PPE.

Nonetheless, significant operational challenges emerged. Despite preventive measures implemented in pharmacies, many
participants were concerned about the increased risk of infection due to prolonged interactions with clients, many of whom were
suspected to be contagious. Importantly, as documented in other countries [4], there was a general perception that these risks were
not sufficiently recognized by the government.

Frequent stock outs of face masks, hand sanitizers, and medicines were reported in many pharmacies. While this has been a
global challenge also affecting doctors and nurses [33], it has been particularly acute in low- and middle-income countries, like
Indonesia, where supply chains are more vulnerable to fluctuations in the availability of imported products and raw materials [34].
Similar to findings in Serbia [5] and Ethiopia [35], some pharmacists were worried about the lack of face masks for their personal
use and safety. Participants also noted that these supply disruptions led to steep price increases especially for vitamins and face
masks, as found in other countries [6, 36]. Pharmacists in our study reported frequent stockouts of vitamins. This is likely to have
been driven by advice from the Indonesian government to take multivitamin supplements to help strengthen immune system
response to COVID-19 (21).

Our findings invite some reflections for policy, practice, and research. Our study clearly indicates that measures to ensure the safety
of pharmacy personnel must be strengthened. While pharmacists in our sample had access to training materials and updates on
COVID-19 from professional organizations, government guidelines and safety protocols targeting community pharmacies were not
widely circulated. Second, frequent stock outs of key products in some pharmacies highlights the need for constant monitoring of
sales data to avoid supply shortages and price increases [37]. Additionally, monitoring the sales of particular products such as
vitamins, cough medicines, antivirals and antipyretics could also serve to support the national system of syndromic surveillance
[38], as seen in other countries [39]. To achieve this goal, effective oversight of the supply chain and regulations should be in place.
In the United States, for instance, the Food and Drug Administration adopted a flexible approach to allow for the local production of
face masks during the pandemic [40]. Alternatively, the government of Taiwan applied restrictions on the quantity face masks which
could be purchased by individual citizens during the pandemic [41]. Governments can also mandate greater public disclosure of
prices for pharmaceutical products in high demand during pandemics, as was the case in Rwanda [6].

Moreover, there is little doubt that the increase in online sales has helped sustain supplies of products and consultation services
amid the pandemic. However, this practice is not without its challenges. Concerns have been raised in other countries about
potential hazards associated with online sales of medicine, with little or no oversight from the authorities [42]. Thus, a stronger
regulatory framework and some forms of quality control should be introduced. In some European countries, for example, the
following information must be included in the parcel together with the medicines purchased online: information on the pharmacy, a
notice that medicines cannot be sent back (except if defective), the list of pharmaceutical care services offered after dispensing and
any information required for their responsible use [43]. On a related note, our study also suggests that the pandemic resulted in a
steep increase in the demand for antibiotics, despite these medicines not being recommended for the management of COVID-19.
Given the harmful consequences of this practice on antimicrobial resistance [44], the government should consider implementing
additional measures to monitor antibiotic use and promote antibiotic stewardship during the pandemic. This is in line with wider calls
to better integrate private providers including community pharmacies into the health systems of LMIC in order to tackle ongoing
threats such as antimicrobial resistance [45].

Taken together, our findings suggest that during the COVID-19 pandemic, community pharmacies in Indonesia have fulfilled an
important public health role, supporting the continued supply of medicines and services, advising clients on disease prevention and
management, promoting preventive measures, and even countering the proliferation of false or inaccurate information from social
media. This is in keeping with a recent review, which highlighted the potential for ‘multilevel’ engagement of pharmacists during the
COVID-19 pandemic, from disease education and counselling to active surveillance of suspicious cases [46]. And yet, similar to
findings in Pakistan [47], some participants noted that more guidance and a clearer regulatory framework are needed to support
pharmacies and enable them to contribute to pandemic response efforts. Indeed, limited coordination and recognition of the
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important role of the private sector, including pharmacies, has been a long-standing challenge to effective public health action in
many countries, and has been a major shortcoming of pandemic preparedness in the past [48] and during the COVID-19 crisis [3,
49–51]. In a study in Puerto Rico, for example, pharmacists were resentful and outraged they were excluded from all government
schemes aimed at recognizing and incentivizing essential workers and health professionals, despite providing continued service
since the start of the COVID-19 pandemic [3]. In contrast, evidence suggests that countries that have engaged with the private
sector, through for example, purchasing arrangements or the rapid adaptation of existing policies around the management of drug
supplies [37], have been able to implement more effective COVID-19 response measures [52]. For example, during the COVID-19
pandemic, the government of Iran established a public-private partnership with the country’s biggest online retailer, Digikala, to
promote the sale of products in high demand during the pandemic through their platform, free of charge [53]. Other countries have
issued novel legal provisions to extend the role of pharmacists during the pandemic including authorisation to: prepare
disinfectants; renew prescriptions for chronic diseases; fill pro auctore and pro familia prescriptions (i.e. for themselves and for
some family members); perform COVID-19, influenza and Group A Streptococcus screening tests; and administer vaccine [54]—
actions that are worth considering in the Indonesian setting during the current pandemic and for future public health crises.

Study limitations

This study was conducted with limited resources and in difficult circumstances due to the lockdown measures that were imposed in
Indonesia to control the pandemic at the time of data collection. As a result, we could focus only on licensed pharmacies and we
could not capture the views and experiences of informal drug outlets, which are also widespread and a popular source of medicines
and PPE in Indonesia. Other important actors in the pharmacy sector, including suppliers, local and central authorities, and
representatives of pharmaceutical companies were also not interviewed as part of this study. In addition, the reliance on
professional pharmacists’ organizations to recruit participants may have introduced sampling bias. Despite ensuring anonymity and
confidentiality, some interviews may have also been affected by social desirability bias, which occurs when respondents say
something that is considered socially acceptable or in line with social norms [55].
Conclusion
COVID-19 has increased the recognition of the critical role that community pharmacies play in the health system. Our study
provides novel insights on the views and experiences of these frontline health care providers during the pandemic. While some
community pharmacies have managed to maintain, and even increase, their services using e-commerce and other remote sale
strategies, several key challenges to maintaining quality service provision have emerged. While pharmacists were exposed to an
abundance of information on COVID-19 through various online sources, concerns emerged about the circulation of inaccurate
information through these channels. Frequent stockouts and a steep increase in the price of medicines and other supplies also
arose as key challenges. Lastly, participants expressed that their contributions and vulnerabilities during the COVID-19 pandemic
have not been sufficiently recognized by the government. Thus, further attention to these issues should be given in future research
and policy in order to better understand the role of the pharmacy sector during public health emergencies. A more comprehensive
study involving all categories of stakeholders (including informal drug outlets, suppliers, and representatives of professional
organisations) would be a useful follow-up to this study, providing key evidence to inform operational guidelines and regulatory
frameworks for pandemic preparedness.
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