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«Health workers have both

a professional obligation

and a clear mission “to protect
life and preserve peace”,

which in practical terms means
responding to needs, treating
those who are wounded or ill, and
restoring both services

and dignity to the people

and communities affectedy.

«Gli operatori sanitari hanno
un obbligo professionale,

una missione chiara: “tutelare
la vita e preservare la pace’,
che significa concretamente
rispondere ai bisogni, curare
le ferite, ripristinare i servizi,
ridare dignita alle persone

e alle comunita colpite.».

Giovanni Putoto,
Medici con I'Africa Cuamm
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PROTECTING HEALTH,
PRESERVING PEACE

War has returned to Europe. The conflict in Ukraine came
abruptly, unexpected and shocking — yet another absurd and
tragic war, with grim consequences for the country's people,
their health and future generations.

And Ukraine is not the only country that is suffering. According
to the 2021 yearbook of the Stockholm International Peace
Research Institute (SIPRI), 2020 saw armed conflicts in 39
states around the world, twenty of which in sub-Saharan
Africal. The dynamics of such conflicts are manifold and often
interconnected, including powerful interests in geopolitical
supremacy, the exploitation of natural resources, religious and
tribal extremism, political violence, widespread corruption and
state fragility, inadequate essential services, growing economic
and social inequality, and climate disasters.

Spirals of violence become extremely difficult to contain or reverse
and violence is also increasingly on health workers and facilities
tointerrupt basic health care and service provision. So in the long
list of tragedies associated with conflict, we find not only injury,
incapacitation and death, but also the anguish and suffering
brought over time by poverty, social deprivation, psychological
distress, the loss of one’'s home. And in the end, those who

pay the heaviest price in terms of health are always the same:
civilians, including the most vulnerable among them — children,
adolescents, women, the elderly, and sick or disabled individuals?.
We can and will not remain indifferent to what is going on.
Health workers have both a professional obligation and a

clear mission “to protect life and preserve peace™, whichin
practical terms means responding to needs, treating those who
are wounded or ill, and restoring both services and dignity to
the people and communities affected. This is the work Doctors
with Africa CUAMM does in countries besieged by less well-
known, more “silent” conflicts — the Central African Republic
and South Sudan, for example, or Ethiopia's Tigray region

and Mozambique's Cabo Delgado province — places where

we work to foster safe motherhood, psychological wellbeing,
and epidemic monitoring systems, and to tackle malnutrition,
gender-based violence and chronic diseases.

Undertaking research in conflict settings might seem a “luxury”
given the urgent material needs of the populations affected.
Yet the field of humanitarian and emergency assistance

needs to unearth much more evidence on critical issues

such as the impact of political factors and (in)security on the
resilience of health systems, needs assessment, intervention
effectiveness, quality and equity, the links between emergency
and development?. So, despite limitations posed by conflict
settings, we are convinced that it is fundamental to conduct
operational research while providing humanitarian assistance,
in order to generate critical know-how that allows us to better
understand what does and does not work in emergency
interventions. This, too, is part of our mandate, and something
we intend to expand our commitment to ever more over time.

Giovanni Putoto
Head of Operational Programming and Research,
Doctors with Africa CUAMM

Field research

TUTELARE LA SALUTE,
PRESERVARE LA PACE

La guerra é tornata in Europa. La notizia del conflitto in Ucraina
e arrivata inattesa e scioccante. Un'altra guerra, assurda e
tragica, per le conseguenze sulla popolazione, sulla salute

e sulle generazioni a venire. L'Ucraina non & il solo paese a
soffrirne. Secondo il rapporto SIPRI dell'Istituto Internazionale
di Ricerca sulla Pace di Stoccolma, i conflitti armati nel 2020
hanno interessato 39 paesi di cui ben 20 in Africa subsahariana’.
Poderosi interessi di supremazia geopolitica, sfruttamento di
risorse naturali, estremismi religiosi e tribali, violenza politica,
corruzione diffusa e fragilita dello stato, inadeguatezza dei
servizi essenziali, crescenti diseguaglianze economiche e sociali,
crisi climatiche sono alla radice dei conflitti armati e generano
una spirale incontenibile di violenza che diventa poi difficile da
arrestare e invertire.

Questa violenza si abbatte sempre pit frequentemente e
intenzionalmente sugli operatori e sulle infrastrutture della
salute con interruzione dei servizi e dell’assistenza sanitaria di
base. Nella lunga scia di drammi che accompagnano i conflitti
non ci sono solo la morte, le ferite, le disabilita, ma anche le
sofferenze e i tormenti proiettati nel tempo come la poverta,

la deprivazione sociale, la sofferenza mentale, I'abbandono
della propria abitazione. E a pagare il prezzo piti alto in termini
di salute sono sempre loro: i civili, i gruppi piti vulnerabili come
donne, bambini, adolescenti, anziani, disabili, malati?.

Non resteremo indifferenti a quanto sta accadendo. Gli
operatori sanitari hanno un obbligo professionale, una missione
chiara: “tutelare la vita e preservare la pace”?, che significa
concretamente rispondere ai bisogni, curare le ferite, ripristinare
i servizi, ridare dignita alle persone e alle comunita colpite. E
guanto cerchiamo di fare come Medici con I'Africa Cuamm
nella Repubblica Centrale Africana, nel Sud Sudan, nel Tigray
in Etiopia e a Cabo Delgado nel nord del Mozambico, paesi
tormentati da conflitti silenziosi, dimenticati dove ci occupiamo
di maternita sicura, malnutrizione, gender based violence,
salute mentale, malattie croniche e sistemi di monitoraggio delle
epidemie.

Occuparsi diricerca in situazioni di conflitto potrebbe apparire
un lusso, addirittura uno sfregio morale, rispetto ai bisogni
materiali della popolazione. Eppure, il settore degli aiuti
umanitari e dell'emergenza é tra quelli in cui sono meno forti

le evidenze disponibili su questioni cruciali come I'impatto dei
fattori politici e di sicurezza sulla resilienza del sistema sanitario,
la valutazione dei bisogni, I'efficacia, la qualita e I'equita

degli interventi, i nessi tra emergenza e sviluppo*. Pensiamo
percio che nonostante le difficolta gravose poste dal contesto
conflittuale la realizzazione di ricerche operative realizzata
dentro e accanto all'assistenza umanitaria, possa fornire
elementi fondamentali a comprendere meglio cosa funziona e
cosa non funziona negli interventi d'emergenza. Anche questo
fa parte del nostro mandato e su questo ci impegneremo
ulteriormente nel prossimo futuro.

Giovanni Putoto
Responsabile della Programmazione e della Ricerca Operativa,
Medici con I'’Africa Cuamm

Lhttps://www.sipri.org/yearbook/2021/02

2Levy BS, Sidel VW (eds). War and Public Health. 2nd ed. Oxford University Press.
3 World Health Organization Department of Emergency and Humanitarian Action, Conflict and Health Working Paper, Preventing Violent Conflict:
The Search for Political Will, Strategies and Effective Tools, June 2000 seminar. (www.who.int/hac/techguidance/hbp/Conflict.pdf).

4“Women's and Children's Health in Conflict Settings, Lancet series, 2021.
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RESEARCH THAT MATTERS
TO COMMUNITIES

CUAMM published 33 studies in 2021, a figure that aligns
with our scientific output in recent years and attests to our
ongoing commitment to carry out research and analysis in
parallel with, and incorporated into, our work in the field.

A quick survey of the papers we published this year

provides a clear “map” of CUAMM's areas of intervention

not just in Africa but also in Italy: from the effectiveness of
maternity waiting homes in reducing perinatal mortality

and an analysis of the cultural, economic and social factors
underlying inadequate breastfeeding, to the role of health
insurance in ensuring access to primary care by the most
vulnerable groups and the impact of an emergency system
for transporting rural patients to health centers or hospitals.
We also undertook research on topics such as measuring
access to care by the most vulnerable among the vulnerable
- individuals sheltering in places like the Nguenyyiel Refugee
Camp in Ethiopia’'s Gambella Region or the ghettos in Italy’'s
Apulia Region — and tuberculosis, HIV and infectious disease
management, with a focus on specific age groups such as
adolescents. Other lines of research focused on the Covid-19
pandemic’s impact on communities, particularly vis-a-vis the
lack of reliable data, a well-known and widespread problem in
sub-Saharan Africa.

Also noteworthy was research measuring the impact of
the field training that CUAMM makes available to medical
residents through its Junior Project Officer program. Also
a further line of research was also relaunched in 2021: it
addressed nutrition.

The increasingly influential journals and open-access
publishers that have featured our research, including BMC,
BMJ Global Health, Resuscitation and Frontiers, have
positioned our organization as one well-equipped for the peer
review selection process and continued collaboration with
research centers and institutions.

And the list of CUAMM's research associates in 2021 provides
evidence of our ongoing international expansion: leveraging
the network we have been able to build up over the years,

we conducted studies in partnership with an almost equal
number of African, Italian and other European counterparts.

At the same time, the “map” described by this year's
publications shows research that is increasingly
geographically integrated; for the first time, in fact, in 2021 we
published two papers analyzing specific cases in the Central
African Repubilic. This development is making the integration
of research components into field interventions more and
more typical everywhere CUAMM works. It is a methodology
that we have believed in from the start, and that enables us to
provide quality health care to the global South.

Chiara Di Benedetto e Francesca Tognon
Implementation Research Unit

Field research

LA RICERCA CHE CREA
VALORE PER LE COMUNITA

Sono 33 le ricerche a firma Cuamm pubblicate nel 2021,

in linea con la produzione scientifica degli ultimi anni e a
testimonianza di un lavoro di studio e di analisi che continua ad
affiancarsi e integrarsi all'attivita sul campo.

Se guardiamo infatti ai lavori pubblicati, sembrano tracciare
una mappa molto chiara delle aree di lavoro di Cuamm, in
Africa ma anche in Italia: dall'efficacia delle case di attesa

per contrastare la mortalita neonatale allo studio dei fattori
culturali, economici e sociali che ostacolano I'allattamento

al seno, dal ruolo delle assicurazioni sanitarie per garantire
assistenza primaria fino all'impatto di un sistema di
emergenza per trasferire pazienti da zone rurali a centri

di salute o ospedali. E ancora: studi che hanno misurato
I'accesso alle cure in zone di riparo, come il campo profughi di
Gambella in Etiopia ma anche nei ghetti della Puglia, entrambe
terre dei pit fragili tra i fragili, studi su tubercolosi, HIV e la
gestione di malattie infettive, con uno sguardo privilegiato a
fasce di eta specifiche, come gli adolescenti. Troviamo qualche
linea diricerca che, come atteso, guarda all'impatto della
pandemia di Covid-19 sulla popolazione, ponendo l'accento
sulla scarsa attendibilita dei dati, problema diffuso e noto
nell’Africa sub-sahariana.

Rilevante & I'importanza di ricerche che dopo molti anni di
attivita misurano I'impatto della formazione sul campo offerta
a medici specializzandi e si riapre poi nel 2021 un filone di
ricerca che risponde a un tema di cruciale importanza per
Cuamm: la nutrizione. Sono cinque i paper dell’ultimo anno
che trattano in tre paesi diversi di malnutrizione, della sua
gestione e trattamento nella popolazione piti giovane: i neonati
e i bambini. E riconfermano pertanto il ruolo che rivestono i
primi mille giorni di vita nella “costruzione” di una vita adulta
in salute, con la consapevolezza che € proprio in eta neonatale
che bisogna intervenire per contrastare fattori critici.

Anche le riviste che hanno ospitato i lavori Cuamm — tra queste
BMC, BMJ Global Health, Resuscitation, Frontiers — evidenziano
una crescita di autorevolezza, posizionando |'organizzazione
come autore di ricerca ormai pronto ad affrontare una
selezione peer review.

Sono proprio i partner di questo 2021 che segnalano una
ulteriore crescita internazionale: le ricerche sono state
condotte collaborando con centri italiani, africani ed europei
in misura pressoché simile. E al tempo stesso la mappa
geografica descritta dai paper pubblicati narra un lavoro di
ricerca che sempre di piti si integra nei paesi, tanto da portare
per la prima volta due paper che analizzano casi specifici
della Repubblica Centrafricana. Un avanzamento questo che
avvicina tutti i paesi all'integrazione di componenti di ricerca
al programma di azione sul campo: un percorso metodologico
in cui crediamo da sempre e che ci consente di continuare a
portare una medicina di qualita anche nel sud del mondo.

Chiara Di Benedetto e Francesca Tognon
Implementation Research Unit
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Doctors with Africa
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%7 Ethiopia

South Sudan
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- - Tanzania
Central African Republic %0
Angola
[
U Mozambique

Doctors with Africa CUAMM is the largest Italian NGO
working to improve the health of vulnerable communities

in Sub-Saharan Africa. CUAMM carries out long-term
projects in 8 countries in the region and partners with
universities and research centers in Italy and abroad to raise
awareness about people’s right to health care. CUAMM also
organizes courses on global health for medical students and
health professionals and conducts research with international
partners, convinced that such endeavors are vital to
developing quality international healthcare programs.

Medici con I'Africa Cuamm € la piti grande organizzazione
italiana per la promozione e la tutela della salute delle
popolazioni africane. Medici con I'Africa Cuamm realizza
progetti a lungo termine in 8 paesi dell Africa Sub-sahariana
e collabora con universita e centri di ricerca in Italia e in
Europa. Organizza inoltre corsi di Salute Globale per studenti
di Medicina e professionisti sanitari e lavora con partner
internazionali a progetti di ricerca, nella convinzione

che questi sforzi siano necessari per lo sviluppo di programmi
sanitari internazionali di qualita.

Doctors with Africa CUAMM
currently operates

in Angola, Central African
Republic, Ethiopia,
Mozambique, Sierra Leone,
South Sudan, Tanzania

and Uganda. / Medici con
I'’Africa Cuamm attualmente
lavora in Angola, Etiopia,
Mozambico, Repubblica
Centrafricana, Sierra Leone,
Sud Sudan, Tanzania e
Uganda attraverso:

23

hospitals / ospedali

80

districts (for public health
activities, mother-child care,
the fight against HIV/AIDS,
tuberculosis and malaria,
training) / distretti (iniziative per
la salute pubblica, assistenza

e cure per la salute materna e
infantile, lotta contro I'HIV/AID,
la tubercolosi e la malaria)

3

nursing schools / scuole
per infermieri e ostetriche

1

university (Mozambique) /
universita (Mozambico)

4,581
health workers, including /

collaboratori sanitari,
che includono:

493

from Europe and abroad /
europei e internazionali
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Operational
research in 2021

Ricerca operativa
nel 2021

33 articles published in international journals, featuring
topics ranging from nutrition and the importance

of neonatal health research to a focus on infectious
diseases and specific categories such as adolescents.
CUAMM's operational research in 2021 delved into

the areas we tackle in the field every day, and evidences
our preferred methodological approach: conducting
research in parallel with our interventions to ensure
quality interventions. Our partnerships with 212
researchers from 68 research centers in ltaly,

Africa and elsewhere enabled us to develop

new projects and generate important new know-how
even in limited-resource countries.

33 ricerche pubblicate su riviste internazionali:
dall'importanza della ricerca sulla salute neonatale

al tema della nutrizione, dall’attenzione per le malattie
infettive allo sguardo privilegiato verso categorie
specifiche, come gli adolescenti. Nel 2021 la ricerca
operativa Cuamm é entrata nei temi di lavoro sul campo,
dimostrando I'approccio metodologico che intendiamo
perseguire: una ricerca che siintegra all’intervento per
garantire qualita. Abbiamo lavorato a fianco di 68 centri
di ricerca italiani, africani e internazionali, coinvolgendo
212 ricercatori e ricercatrici che hanno collaborato

per costruire nuova conoscenza e sviluppare progetti

in Paesi con risorse limitate.

)

Maternal
and child health
Salute materna
e infantile

Infectious and
tropical diseases
Malattie infettive
e tropicali

Universal coverage
and equity
Copertura sanitaria
universale ed equita

Nutrition
Nutrizione

8¢

Chronic diseases
Malattie croniche
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OUR RESEARCH PARTNERS

The 68 research centers, universities and other organizations — in Africa, Europe (including Italy), and other countries
around the world — with which Doctors with Africa CUAMM partnered on research 2021.
I 68 centridiricerca, universita e organizzazioni con cui Medici con I'’Africa CUAMM ha collaborato per produrre la ricerca
nel 2021.

AFRICA

10.

11.
12.
13.

14.

15.

16.
17.
18.
19.
20.
21.

22.

Tosamaganga District Designated
Hospital, Ethiopia

District Medical Office, Iringa
District Council, Tanzania
Ministry of Health and Sanitation,
Government of Sierra Leone,
Freetown, Sierra Leone

Ngokolo Health Centre, Catholic
Diocese of Shinyanga, Shinyanga,
Tanzania

Bugisi Health Centre, Catholic
Diocese of Shinyanga, Tanzania
Center for Research in Infectious
Diseases, Faculty of Health
Sciences, Catholic University of
Mozambique, Beira, Mozambique
MoHS Sierra Leone, Pujehun
District, Sierra Leone

Ifakara Health Institute,

Dar es Salaam, Tanzania
Children’s Investment Fund
Foundation, Nairobi, Kenya
Maternal and Child Wellbeing Unit,
African Population and Health
Research Center —

APHRC, Nairobi, Kenya

Simiyu Regional Medical Officer's
Office, Tanzania

Tanzania Food and Nutrition
Centre, Dar es Salaam, Tanzania
Makerere University Lung Institute
(ML), Kampala, Uganda

National Tuberculosis and Leprosy
Control Program (NTLP), Kampala,
Uganda

Tosamaganga Council Designated
Hospital, Iringa, United Republic
of Tanzania

Saint Luke Hospital, Wolisso,
Ethiopia

Beira Central Hospital, Beira,
Mozambique

St. Kizito Hospital, Matany, Uganda
Missionary Catholic Hospital

of Chiulo, Ombadja Municipality,
Angola

Federal Ministry of Health,

Addis Ababa, Ethiopia

Centre Hospitalier Universitaire
Pédiatrique de Bangui (CHUPB),
Central African Republic

Faculté des Sciences de la Santé
(FACSS), Université de Bangui,
Central African Republic

23.

24.

25.

26.

27.

Infectious Disease Institute,
Kampala, Uganda

Université Marien Ngouabi,
Brazzaville, Congo

Muhimbili University of Health
and Allied Sciences, Department
of Obstetrics and Gynecology,
es Salaam, Tanzania

Clinical Epidemiology Unit,
Makerere University College
of Health Sciences, Kampala,
Uganda

Makerere University College
of Health Sciences, Kampala,
Uganda

ITALY

10.
11.
12.

13.

University of Pisa, Department

of Internal Medicine

Policlinico Umberto 1, Department
of Hematology, Oncology

and Dermatology, Rome
University of Palermo, Department
of Health Promotion, Mother

and Child Care, Internal Medicine
and Medical Specialties
CRIMEDIM - Center for Research
and Training in Disaster Medicine,
Humanitarian Aid, and Global
Health, Universita degli Studi

del Piemonte Orientale, Scuola

di Medicina, Novara

SUEM 118, Veneto Region
University of Padua, Department
of Woman's and Child’s Health
University of Florence, Department
of Economics and Management
University of Milan, Centre

for Multidisciplinary Research

in Health Science

University of Siena,

Department of Physics,

Earth and Environmental Sciences
University of Bari, Clinic of
Infectious Diseases, Bari
ANLAIDS Lombarda Section,
Milan

A.O.U. “Policlinico Riuniti”,
Infectious Diseases Unit,
Department of Clinical

and Experimental Medicine,
Foggia

Italian Society for Infectious

and Tropical Diseases (SIMIT), Bari

14.
15.

16.

17.

18.
19.
20.
21.
22.

23.

24.

25.
26.

University of Verona, Department
of Diagnostics and Public Health
Bambino Gesu Children’s Hospital
IRCCS, Rome

University of Padua, Hygiene

and Public Health Unit,
Department of Cardiac Thoracic
and Vascular Sciences and Public
Health

Istituto Superiore di Sanita,
National Center for Global Health,
Rome

San Camillo-Forlanini Hospital,
Rome

Italian Medical Students
Association (SISM)

University of Padua, Department
of Statistical Sciences

Bruno Kessler Foundation, Center
for Health Emergencies, Trento
University of Maastricht, Faculty
of Health, Medicine, and Life
Sciences, Care and Public Health,
The Netherlands

Bocconi University, Dondena
Centre for Research on Social
Dynamics and Public Policy, Milan
Fondazione IRCCS Ca’ Granda
Ospedale Maggiore Policlinico,
U.0.C. di Medicina Generale,
Emostasi e Trombosi, Milan
University of Milan Bicocca,
Emergency Unit, Milan

Bologna Institute for Policy
Research

EUROPE

1.

King's College London,

School of Population Health

and Environmental Sciences,
London, UK

Vrije Universiteit, Research Group
on Emergency and Disaster
Medicine, Brussel

Amsterdam Institute for Global
Health and Development,
University of Amsterdam,

The Netherlands

London School of Health and
Tropical Medicine, Department

of Global Health and Development,
London, UK

Chelsea and Westminster Hospital,
NHS Foundation Trust, London, UK
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6. Barcelona Institute for Global
Health, University of Barcelona,
Spain

7. Department of Global Health,
Royal Tropical Institute (KIT),
Amsterdam, The Netherlands

8. Athena Institute, VU Amsterdam,
The Netherlands

9. European Parliamentary Research
Services, European Parliament,
Brussels, Belgium

10. Institute of Tropical Medicine,
Department of Public Health,

Field research

Sexual and Reproductive
Health Group, Antwerp,
Belgium
11. Karolinska Institutet, Stockholm,
Sweden

OTHER COUNTRIES

1. Epidemiology and Prevention
Group, National Cancer Center,
Tokyo, Japan

. King Abdullah University of

Science and Technology (KAUST),
Thuwal, Saudi Arabia

. Indiana University School of

Public Health, Department of
Epidemiology and Biostatistics,
Bloomington, IN, USA

. Johns Hopkins University, USA

Research partners
partner di ricerca

Europe
Europa

Other countries
altri paesi

Italy
Italia

27

Africa
Africa
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Maternal
and child health
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« Bonaldo S. et al., Portable Digital Stadiometer for Assessing the Degree of Childhood Malnutrition
in Low-Income Countries
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participate in outreach HIV testing indicate UHC potential in Tanzania, Plos One, December 2021
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Below is a list of research papers published in prestigious journals that cited CUAMM's work in 2021.
Qui di seguito riportiamo ricerche di altri autori che nel corso del 2021 hanno citato il lavoro del Cuamm.

A)

TITLE: Pragmatic Recommendations for the Use of Diaghostic Testing and Prognostic Models
in Hospitalized Patients with Severe COVID-19 in Low- and Middle-Income Countries
AUTHORS: Schultz MJ, Gebremariam TH, Park C, Pisani L, Sivakorn C, Taran S, Papali A
PUBLISHED IN: American Journal of Tropical Medicine and Hygiene, January 2021

B)

TITLE: Awake Proning as an Adjunctive Therapy for Refractory Hypoxemia in Non-Intubated
Patients with COVID-19 Acute Respiratory Failure: Guidance from an International Group

of Healthcare Workers

AUTHORS: Stilma W, Akerman E, Artigas A, Bentley A, Bos LD, Bosman TJC, de Bruin H, Brummaier T,
Buiteman-Kruizinga LA, Carco F, Chesney G, Chu C, Dark P, Dondorp AM, Gijsbers HJH, Gilder ME,
Grieco DL, Inglis R, Laffey JG, Landoni G, Lu W, Maduro LMN, McGready R, McNicholas B, de Mendoza D,
Morales-Quinteros L, Nosten F, Papali A, Paternoster G, Paulus F, Pisani L, Prud'homme E, Ricard JD,
Roca O, Sartini C, Scaravilli V, Schultz MJ, Sivakorn C, Spronk PE, Sztajnbok J, Trigui Y, Vollman KM,
van der Woude MCE

PUBLISHED IN: American Journal of Tropical Medicine and Hygiene, March 2021

C)

TITLE: Risk factors for preeclampsia and eclampsia at a main referral maternity hospital
in Freetown, Sierra Leone: a case-control study

AUTHORS: Stitterich N., Shepherd J., Koroma M. M., Theuring S.

PUBLISHED IN: BMC, June 2021

D)

TITLE: Patient-incurred costs in a differentiated service delivery club intervention compared
to standard clinical care in Northwest Tanzania

AUTHORS: Okere N.E.,Corball L., Kereto D., Hermans S., Naniche D., Rinke de Wit T.F., Gomez G.B.
PUBLISHED IN: Journal of the International Aids Society, June 2021

E)

TITLE: Global health education for medical students in Italy
AUTHORS: Civitelli G., Tarsitani G., Censi V., Rinaldi A., Marceca M.
PUBLISHED IN: BMC Medical Education, June 2021
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F)

TITLE: The Shinyanga Patient: A Patient’s Journey through HIV Treatment Cascade

in Rural Tanzania

AUTHORS: Okere N.E., Sambu V., Ndungile Y., van Praag E., Hermans S., Naniche D., Rinke de Wit T.F.,
Maokola W., Gomez G.B.

PUBLISHED IN: International Journal of Environmental Research and Public Health, August 2021

G)

TITLE: Use of COVID-19 evidence in humanitarian settings: the need for dynamic guidance
adapted to changing humanitarian crisis contexts

AUTHORS: Odlum A., James R., Mahieu A., Blanchet K., Altare C., Singh N., Spiegel P.
PUBLISHED IN: BMC, November 2021

H)

TITLE: Geoeconomic variations in epidemiology, ventilation management, and outcomes

in invasively ventilated intensive care unit patients without acute respiratory distress syndrome:
a pooled analysis of four observational studies

AUTHORS: Pisani L, Algera AG, Neto AS, Azevedo L, Pham T, Paulus F, de Abreu MG, Pelosi P,
Dondorp AM, Bellani G, Laffey JG, Schultz MJ; ERICC study investigators; LUNG SAFE study
investigators

PUBLISHED IN: Lancet Global Health, December 2021
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Pediatric Acute Liver Failure in Central African Republic:
Epidemiology and Prognostic Modeling

Silvia Radaelli"?, Ghislain F. Houndjahoue'?, Olivier B. Bogning Mejiozem!, Vittoria Mattei"?, Donata
Galloni'?, Cecilia Martin?, Jean-Chrysostome Gody"*

ICentre Hospitalier Universitaire Pédiatrique de Bangui (CHUPB), Avenue de I'Indépendance, Bangui, Central African
Republic;’Médecins avec I'Afrigue CUAMM International NGO, via San Francesco 126, 35121 Padova, Italy;’King Abdullah
University of Science and Technology (KAUST), 23955 Thuwal, Saudi Arabia;*Faculté des Sciences de la Santé (FACSS),
Université de Bangui, Avenue des Martyrs, Bangui, Central African Republic

ABSTRACT

Objective: Pediatric acute liver failure (PALF) is a potential lethal disease. Few data are available regarding its
prevalence, mostly in developing countries. Over the years, several prognostic scores were proposed for the
management. However, none of them predicted PALF outcome. The aim of this study is to identify the prevalence,
and propose a prognostic score that can be used in pediatric settings.

Study design: It was a retrospective and prospective cross-sectional study, focused on children aged from 1 month to
15-year-old, with acute liver failure (ALF). We tested whether the clinical outcome was influenced by variables and
we applied a Logistic regression.

Results: The study included 117 cases of ALF with a prevalence of 2.2%o in the pediatric ward and 14.5%o in
Intensive Care Unit (ICU). The mean age was 39.5 months. Factors associated with the clinical outcome were: age,
hepatic encephalopathy (HE), INR, alanine aminotransferase (ALT), hyperleukocytosis and anemia. Sensitivity and
specificity of each prognostic parameter indicated the values that are associated with death are: age>14.5 months,

HE stage III or IV, INR>4.55, ALT<219 IU/I, and pallor.

Conclusion: PALF has a significant prevalence in Central African Republic. The prognostic parameters provided in
this study could be a useful tool to identify patients with low survival likelihood. However, further researches are still
needed in order to focus on the causes.

Keywords: Children liver injury; Prevalence; Prognostic parameters; Developing countries

INTRODUCTION The exact prevalence of this illness is unknown, and almost all
the information available come from developed countries. The
PALF study group, created in order to deepen the knowledge on
this disease, enrolled 348 patients over 5 years, coming from
24 centres located in Europe and North America. Data from
developing countries are scarce, with the few studies available
realized in India and South Africa [3-5].

Paediatric Acute Liver Failure (PALF) is a dynamic clinical
condition, resulting from loss of liver function, due to rapid
death of a large proportion of hepatocytes. Although rare, this
disease is potentially lethal, and accounts for 10-15% of all
paediatric liver transplantations [1].

PALF is defined as a liver disease of abrupt onset, with hepatic-
based coagulopathy, not corrected by vitamin K administration,
and International Normalised Ratio (INR) > 2 if HE is absent, or
INR > 1.5 in case of HE, occurring in children with no evidence
of chronic liver disease [2].

Aectiology in PALF varies significantly according to age and
worldwide location. Identifiable causes include infections,
metabolic diseases, Drug-Induced Liver Injury (DILI), immune-
mediated damage, malignancies, and vascular/ischemic injury
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[6]. In the developed world, most cases have undetermined
aetiology. On the contrary, poor hygienic conditions, widespread
use of potentially toxic traditional herb-made remedies, and
frequent use of over-the-counter drugs, make infections
and DILI the 2 most probable causes of PALF in developing
countries [7]. Considering the causes, one would expect acute
liver failure to be more common in low-income nations, than in
the richest areas of the world.

PALF represents one of the most challenging paediatric illnesses,
owing to the presence of a rapidly progressive multisystem
organ failure and potential neurologic deterioration. One of the
most crucial steps in the management of this emergency consists
of urgent decision making in regards to prompt liver transplant.
Unfortunately, in most African Countries organ transplantation
is still a utopian project [8]. In this context, treatment consists
of general supportive care, management of associated infections
and prevention of HE [9].

The creation of multicentre registers of PALF patients has
given the opportunity to improve its treatment, especially in
the western world, where nowadays the spontaneous survival
rate reaches 73% [10]. Unfortunately, mortality due to PALF
remains high in developing countries [3,4].

A prognostic score, identifying patients at higher risk of
mortality, could be very useful in both high and low-income
countries. In the first case, it could help to identify transplant
candidates. In the second one, it could prevent from therapeutic
relentlessness. Over the years, several prognostic scoring
systems were proposed, such as the Paediatric End-Stage Liver
Disease (PELD) or the King’s College Hospital Criteria (KCH).
However, none of these constituted a satisfactory tool to predict
PALF outcome [11].

As far as we know, this is the first article dealing with this issue

in Central African Republic (CAR), the second worst country

in terms of Human Development Index, with one of the highest

child and infant mortality rates in the world [12]. The aim of

this observational study is to define the prevalence, prognostic

determinants and outcome of PALF in children admitted to a

tertiary paediatric care hospital in Bangui, Central African

Republic.

MATERIALS AND METHODS

Research design, participants and setting

The current study was lead in the National Pediatric Teaching

Hospital of Bangui. The setting was a 22 beds intensive care unit

(ICU), providing medical and surgical care for children. It was a

retrospective and prospective cross-sectional study, focused on

hospitalized children aged from 1 month to 15-year-old, with

PALF. We used an updated definition of ALF in children that

included a series of clinical and biochemical indicators:

* biochemical evidence of liver injury without previous
hepatic illness,

»  coagulopathy not responsive to vitamin K,

Pediatr Ther-Open Access, Vol.11 Iss.4
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e An INR greater than 1.5 in patients presenting
encephalopathy or greater than 2 in patients without
encephalopathy [13,14].

Procedure

The retrospective phase was conducted using the patient
discharge register to identify patients diagnosed ALF from
January 2017 to July 2019. Once the file was found, we assured
that the criteria were met, and then a previously elaborated
questionnaire was filled out.

The prospective phase of the study was lead in intensive care
unit, from October 2019 to February 2020. We enrolled patients
diagnosed ALF based on the criteria above and the same
questionnaire was filled out.

We excluded children less than 28 days old, children with an
INR<1.5 or with an INR > 1.5 corrected by parenteral vitamin
K, children whose legal guardian did not consent and those with
a pre-existing liver disease. Moreover, children who died before
24 h and for which there was not time to collect enough data
were also excluded.

Information collected including: Demographic data (i.e. age and
sex), personal medical history (i.e. underlying diseases, hepatitis
B vaccine), treatment before admission (i.e. herbal medicine
intake), clinical data (i.e. pallor, jaundice, hepatomegaly, ascites,
and stage of encephalopathy), laboratory tests at admission
(Hemoglobin (Hb), White blood cell (WBC), Bilirubin, INR,
albumin, ALT, AST, glycaemia), treatment with antimalarial,
and clinical outcome. The outcome was interpreted as recovery
of liver function or death. Acute malnutrition is defined as
low weight for height (<2 Z score) for children under 5 and
weight for height less than 80% for older children [15]. Hepatic
encephalopathy was classified according to the Study Group
recommendations [13].

*  Grades I-11: inconsolable crying; inattention to tasks; “not
acting like self,” according to parents; normal reflexes or
hyperreflexia

e Grade IllI: somnolence, stupor, combativeness,
hyperreflexia

e Grade IV: coma, reflexes absent, decerebration or
decortication

Data analysis

We reported the mean, standard deviation, confidence interval
at 95% of the mean, for quantitative variables (i.e. age and
laboratory test results), and percentages for qualitative variables
(i.e. sex, personal medical history and clinical data). We then
tested whether the clinical outcome (dead or recovered patients)
was influenced by these variables. We applied a Logistic
regression. Categorical variables with more than 2 levels (i.e.
hepatic encephalopathy and underlying disease) were entered
in the logistic regression by use of dummy coding, which
generates dichotomous variables by comparing each level of
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the variable with a reference level (i.e. hepatic encephalopathy
grade I-11 and no underlying disease). The logistic regression
was conducted including all the independent variables except
herbal medicine intake and hepatitis B vaccine. These two
variables were excluded due to high number of missing values
(i.e. values were missing for 40% and 72% of the patients,
respectively). The clinical outcome was unknown for 8 patients;
hence they were also excluded. Due to laboratory constraints,
including shortage of reagents and device breakdown, it was
not possible to collect all laboratory data for some patients.
Since these data are missing for technical failures, we assumed
they were missing completely at random and we used a multiple
imputations function by Chained Equation to impute them [16].
The number of missing and imputed values was 7.4% of the
dataset.

We reduced the number of independent variables by mean of
a stepwise regression with backward selection, which excludes
one variable at a time, starting from the less significant one. The
logistic regression models obtained were compared using the
Akaike Information Criteria (AIC) and the model having the
lowest AIC was selected as the best one.

We plotted the Receiver-Operating Characteristic (ROC)
curves for each of the significant variables resulting from the
best logistic model. Based on the ROC curve, for each variable
we selected the cut-off value as the value corresponding to
the highest Youden’s index. Finally, for additional model
performance statistics, we identified sensitivity and specificity
of these parameters, when present in isolation or together.

Data were recorded and processed with RStudio v. 1.1.383
software. We specifically used the packages ‘mice’ for the
multiple imputations by chained equation and ‘pROC’ to
compute the ROC curves.

Ethical consideration

For prospective phase of the study, each child’s parent or
guardian was informed and the consent was obtained. All
identifying information was kept confidential and patient’s
anonymity was protected (Table 1).

Table 1: Independent variables for which values were missing.

Variable No. missing values
Glycaemia 26
Albuminemia 28
Total Bilirubin 25
ALT 22
AST 22
Hb 06
WBC 16
RESULTS

Overall, during the study period, we analyzed 117 cases of
acute liver failure out of 52214 admissions in the pediatric ward
(2.2%o0) and 8071 admissions in ICU (14.5%o). The mean age

Pediatr Ther-Open Access, Vol.11 Iss.4
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was 39.5 months and the sex ratio 1.1. The majority did not
present any underlying disease. However, we noticed 12% of
malnutrition upon admission. Many data were missing owing
to incompleteness of the files. Twenty percent of children were
vaccinated against hepatitis B; but the immunization status was
unknown in 72% of cases. Moreover, the traditional medicine
intake was reported in only 60% of case among them one-third
had taken prior to admission (Table 2). The type of traditional
medicine was often unheeded.

Table 2: Demographic, clinical and anamnestic characteristics
of the 117 patients (N) included in the study.

Characteristics N=117
Age: mean (SD) months 39.47 (45.36)
Sex: Male n (%) 62 (52.99)
Underlying diseases n (%)
None 93 (79.49)
Sickle cell disease 3(2.6)
Acute Malnutrition 14 (11.96)
HIV 4 (3.42)
Other 5(4.27)
Hepatitis B vaccine n (%)
Yes 23(19.66)
No 10 (8.55)
Not known 84 (71.80)
Herbal medicine before admission n (%)
Yes 40 (34.19)
No 30 (25.64)
Not known 47 (40.17)
Clinical signs upon admission n (%)
Pallor 61(52.14)
Jaundice 33(28.21)
Hepatomegaly 57(48.72)
Ascites 10 (8.55)
Hepatic encephalopathy stages n (%)
I-11 69 (58.97)
1 17 (14.53)
v 31(26.49)
Antimalarial treatment: n (%) 63 (53.85)
Outcome n (%)
Death 60 (51.28)
Alive 49 (41.88)
Escape 8 (6.8)

The predominant reasons for admission were neurological
disorders followed by fever and digestive symptoms (Figure
1). Physical examination revealed that all patients exhibited
neurological disorders of various intensity and the hepatic
encephalopathy was classified stage III or IV in respectively
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15% and 26% of cases. Pallor and hepatomegaly were found in
53% and 49%, respectively. Half of the patients included in the
study died.

Figure 1: Main reasons for admission.

As mentioned in paragraph Data analysis, some biochemical
data were missing for some patients due to laboratory constraints

OPEN aACCESS Freely available online

with pallor increases his odd of death by 24.4%. In summary,
factors that were associated with death a poor prognosis in our
study were a younger age, low transaminases, higher INR, HE
stage IV and pallor (Table 4).

Table 4: Factors associated with the clinical outcome resulting
from the best logistic regression model (lower AIC value)
obtained after backward selection. For each variable of the
model, we report the odds ratio and the p-value.

Odds ratio 95% C.I. P-value
Variable (OR)
Age 0.997 0.996-0.998 | 0.009
Hepaticen- | 1.163 1.029-1.315 | 0.221
cephalopa-
thy stage 111

Hepatic en- | 1.359 1.227-1.506 | 0.003

(Table 3). The INR mean at admission was 2.8 with range from cephalopa-
1.5 to 9. Hepatic cytolysis was highly marked with elevated thy stage IV
ALT level ranging from 10 to 100 fold normal. The hematologic INR 1.061 1.034-1.090 | 0.027
disorders found were moderate to severe anemia associated with
hyper leukocytosis or leukopenia. ALT 0.999 0.999-0.999 | 0.003
Table 3: Biochemical characteristics. WBC 1.0 1.0-1.0 0.079
Parameters Number of Mean (SD) Hb 1.041 1.019-1.065 | 0.069
patients Pallor 1.244 1.116-1.387 | 0.048
Glycemia (mg/ 88 67.4(69.13) The hepatic encephalopathy stage, followed by ALT and age
dh) were the best predicting factors, as demonstrated by the AUC
INR 117 2.8(1.7) value of the ROC curves generated for each parameter (Figure
. 2). Indeed, the AUC summarizes how good the factor is at
Albuminemia 87 2.25(0.76) discriminating between clinical outcomes. The cut-off values
(g/dl) for each prognostic parameter, obtained from the ROC curves,
Total 90 13.32 (56.38) indicate the values of the parameters that are likely associated
Bilirubinemia with death or recovery. Specifically, we predict death for patients
(mg/dl) younger than 14.5 months, with a hepatic encephalopathy stage
III or IV, INR>4.55, ALT<219 IU/l and showing pallor. The
ALT (UM 93 466 (543) accuracy of the prediction is reported in (Table 5).
AST (1U) 93 593 (568) Table 5: Sensitivity and specificity at the cut-off value of
Hb (e/dl) 109 9.2 (8.5) ?ach prognostic parameter. The (%irectioh (e.g. <14.5 months)
indicates the values that are associated with death.
WBC (fmms3) % 11764 (7438) Variable (Cut- | Sensitivity (%) | Specificity (%)
The odds of dying are 0.3% lower for every single month of off values)
increasing age. Likewise, the odds of dying are 0.04% lower
for every 1 point increase in ALT; in other words, 4% lower Age (<145 450 7.6
for each 100 IU/l increment in ALT. Conversely, hepatic months)
encephalopathy stage IV, higher INR values and presence of Hepatic 56.7 735
pallor increase the odds of the death. Specifically, the odds of encephalopathy
dying are 35.9% higher for hepatic encephalopathy stage IV (>I-11)
compared to stage I-11. For every 1 point increment in INR, the
. . . INR (>4.55) 16.7 93.9
odds of dying are 6.1% higher and the patient who presented
Pediatr Ther-Open Access, Vol.11 Iss.4 4
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ALT (<219 1U/l) | 53.3 69.4

Pallor 60.0 55.1

Figure 2: ROC curves for the single prognostic variables and
relative Area under the curve (AUC).

When all the 5 prognostic parameters are considered together
and death is predicted if at least 1, 2, 3 or 4 of the conditions
associated to death are present in a patient, the goodness of
the prognosis increases compared to considering the factors
individually, as indicated by an AUC value of 0.8 (Figure 3,
Table 6). An AUC of “1.0” would be ideal, representing 100%
discrimination; however, in practice, AUC>0.8 is considered
acceptable [11] .

Table 6: Sensitivity and specificity at the variable.

Field research

Variable Sensitivity (%) Specificity (%)
Any 1 100.0 18.4

Any 2 81.7 59.2

Any 3 433 91.8

Any 4 6.7 100.0

Figure 3: ROC curve considering all the 5 prognostic variables.
Any 1,2, 3 and 4 indicate the values of sensitivity and specificity
when death is predicted if at least 1, 2, 3 or 4 conditions
associated to death are present in a patient.
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The best prognosis is obtained if the criterion used to predict
death is that at least 2 of the conditions associated to death
are present in a patient. If this is the case, there is an 82%
probability of correctly identify the patients that will die and
a 59% probability of correctly identify the patients that will
recover. When at least 3 of the conditions are met in the patient,
the probabilities of correctly identifying the one who will die
decreases to 43% while the probability of identifying patients
who recover increases to 92%. Finally, when 4 conditions are
associated, the probability of identifying the patient who will
die reached its lowest rate (6.7%) while it reached its highest
rate for identifying patients who will be cured (100%) (Table 6).

DISCUSSION

This study is one of the few works available on PALF in sub-
Saharan Africa and the first in Central African Republic. We
collected 117 cases of acute liver failure over a period of 36
months. It consists of a significant number, when compared to
some of the biggest multi-center studies ever realised on this
subject in developed countries, [2,10] showing that PALF is
probably more frequent in low-income nations.

Unfortunately, the aetiologies were not accurately defined in
most of cases due to the lack of information in the medical
records and the investigations restriction subsequent of a limited
technical platform.

The main symptoms of admission were neurological disorders,
and 41% of patients had a grade III-IV HE. This could be
explained by the critical health situation in CAR, which in many
cases results in delayed access to a proper medical treatment.

The mortality recorded was unacceptably high (51.28%) when
compared to that of USA [10] but similar to the rate reported by
other authors in developing countries [3,4]. The high mortality
rate in developing countries may be related to the delayed access
to care and the level of intensive care unit.

The main prognostic determinants in our study were: young age
(<14.5 months), hepatic encephalopathy (III-IV), INR (>4.55),
ALT (<219 1U/1) and pallor. It has already been demonstrated
that severity of HE [2,11,17,18] and high INR values [2,14,19]
are two strong predictors of negative outcome in both adults
and children. As it concerns age, many studies, highlighted that
young age is associated with poor outcome [2,11,19,20] partly
due to the high frequency of multisystemic diseases (metabolic
diseases, hemophagocytic lymphohistiocytosis, and herpes
simplex virus infection) in this group. We also found out that
a higher level of ALT was correlated with a better chance of
survival, confirming findings from previous studies [17,21,22].
Lower liver enzymes could reflect the presence of massive
organ damage, with loss of a large proportion of hepatocytes.
Moreover, the presence of undiagnosed pre-damaged liver
or chronic exposure to toxic substances as those contained in
traditional herb remedies might be explanation [3,23]. Finally,
we discovered that pallor was a predictor of poor outcome;
even though Hb values were not found to have an impact on the
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outcome. Pallor being a clinician-dependent parameter, it was
mentioned in the medical files each time it was noticed; while
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875-883.

we had a limited number of Hb due to laboratory constraints. 8 Spearman CWN, McCulloch MI. Challenges for paediatric
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ABSTRACT

Background The 2030 Agenda for Sustainable Development
aims to reduce neonatal mortality to at least 12 per 1000 live
births. Most of the causes can be prevented or cured. Access
to quality healthcare during pregnancy and labour is the key to
reduce perinatal deaths, and maternity waiting homes (MWHs)
may have an impact, especially for women who live far from
the healthcare system. We conducted a case—control study

1o evaluate the effectiveness of MWH in reducing perinatal
mortality in a secondary hospital in Ethiopia.

Methods We did a nested case—control study from January
2014 through December 2017. The enrolled cases were
mothers whose childbirth resulted in stillbirth or early neonatal
death. The controls were mothers with an alive baby at 7 days
or with an alive baby on discharge. We collected demographic,
anamnestic, pregnancy-related and obstetric-related data. The
effectiveness of the MWH on perinatal death was assessed

by a logistic regression model, adjusted for all other variables
investigated as potential confounders. We also did a sensitivity
analysis to explore the role of twin pregnancies.

Results We included 1175 cases and 2350 controls. The
crude analysis showed a protective effect of the MWH towards
perinatal mortality (OR=0.700; 95% Cl: 0.505 to 0.972), even
more protective after adjustment for confounders (adjusted OR
(AOR)=0.452; 95% Cl: 0.293 to 0.698). Sensitivity analyses
showed a consistent result, even excluding twin pregnancies
(AOR=0.550; 95% Cl: 0.330 t0 0.917).

Conclusion MWHs appear to reduce perinatal mortality by
55%. Our findings support the decision to invest in MWH

1o support pregnant women with higher quality and more
comprehensive healthcare strategy, including quality antenatal
care in peripheral primary care clinics, where risk factors can
be recognised and women can be addressed for admission to
MWH.

INTRODUCTION

The 2030 Agenda for Sustainable Development
aims to reduce the neonatal mortality below 12
deaths per 1000 live births by 2030.! The Alliance
for Maternal and Newborn Health Improvement
mortality study group estimated in 2012-2016 a
neonatal mortality rate of 20.1 (14.6-27.6 per
1000 live births) and a stillbirth rate of 17.1 (12.5—
25.8 per 1000 live births) in sub-Saharan Africa.”

Key questions

ybuAdoo Aq paroaloid 1sanb Aq 2zoz ‘9 udy uo jwod fwg yb//:dny wouy pspeojumod ‘TzZoz Mdy 9T Uo 0¥T00-0202-Ublwa/9eTT 0T Se paysiignd 1siy :yiesH qo| [INg

What is already known?

» Although the 2030 Agenda for Sustainable Development
aims to reduce perinatal mortality to at least 12 deaths
per 1000 live births, this goal is likely to be difficult to
achieve in sub-Saharan Africa—even if most causes are
preventable or curable.

» Access to quality healthcare during pregnancy and child-
birth is of paramount importance and maternity waiting
homes (MWHs) may have an impact in this context, es-
pecially for people far from the healthcare system.

» The quality of the available evidence in this regard has
been so low thatin 2015 the WHO gave only a condition-
al recommendation for the implementation of MWHS, ex-
pressing the need for studies with a more robust design.

What are the new findings?

» This study is the first case—control study that evaluates
the effectiveness of hospital MWHS in reducing perinatal
mortality in a low-to-middle-income country.

» In our study, the risk of perinatal mortality among MWH-
user mothers was half of non-users (adjusted OR: 0.452,
95% Cl: 0.293 to 0.698), showing the effectiveness of
this tool in the struggle against perinatal mortality.

» We investigated a number of maternal, obstetrical and
neonatal factors as confounding variables: many disor-
ders associated with stillbirths often coexist and adjust-
ment for these factors is essential to understand the role
of a specific intervention.

» In our study, we evaluated the effectiveness of the MWH
including also twin births while in previous studies twin
births have often been ruled out from the analysis.

Public health programmes need to further inten-
sify the delivery of effective interventions to reduce
perinatal deaths, since most causes are potentially
preventable or treatable.” Obstetric haemor-
rhage, non-obstetric complications, hypertension
in pregnancy and pregnancyrelated infections
account for more than three-quarters of stillbirths.
The most common causes of neonatal deaths are
perinatal asphyxia and severe neonatal infections,
followed by complications of preterm birth.”
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What do the new findings imply?

» These characteristics are a strength of this study and go in the direction
advocated by the WHO recommendations for improving scientific evi-
dence in similar contexts.

» Our results add to the evidence that the MWH is effective in reduc-
ing perinatal mortality, although MWH users show more risk factors,
some of which—including twin pregnancy—are clearly involved in
driving the decision whether to be admitted to the MWH.

» This study has a number of variables that have been studied so that it
may be useful in drawing up priority criteria for admission to MWH on a
national basis, supporting the decision to invest in MWH and to provide
pregnant women with more comprehensive and skilled healthcare.

The access to quality healthcare during pregnancy, labour,
delivery and the neonatal period will be the key to achieve
reductions in preventable perinatal deaths especially in case
of high-risk pregnancies.! Maternity waiting homes (MWHs)
may have an impact especially for populations who live far
from health system, considering that 40%-45% of peri-
natal deaths occur during labour, delivery and the 24-hour
post partum.” > An MWH is a facility with easy possibility of
reaching a hospital or health centre which provides emer-
gency obstetric care. Women are admitted to an MWH to
await labour, with the aim of breaking down barriers to access
such as distance, unfavourable seasonal climate, lack of infra-
structures and means of transportation, cost of transport and
inefficient communication between referral points.®

Some studies showed a favourable effect of the MWH on
the outcomes for both women and newborns.®” However, in
2012 the Cochrane review concluded that there had been
insufficient evidence on the benefit of MWH to unequivocally
recommend these facilities.” In 2015, the WHO gave a condi-
tional recommendation for implementing MWHs given the
very low quality of available evidence.® In 2017, Buser and
Lori reiterated the need to generate further evidence on
the effectiveness of MWHSs on newborn outcomes in low-
resource settings.”

Starting from the 1960s and during the last decades of the
20th century, many low-income and middle-income coun-
tries, including Ethiopia, have implemented MWHs as part
of a national programme, with the aim of reducing perinatal
and maternal mortality. In Ethiopia between 2011 and 2016,
the perinatal death rate was 33 per 1000 live births.” Previous
studies conducted in Ethiopia found MWHs to be effective
in the reduction of perinatal mortality at hospital level.'*'2
All of them were crosssectional and did not adjust for
confounding factors. In this perspective study, we conducted
a nested case—control study with the aim to evaluate the
effectiveness of the MWH in reducing perinatal mortality in
a secondary hospital in Ethiopia.

METHODS

Context

The Saint Luke Hospital (SLH) is a private notfor-profit
hospital, accredited by the Oromiya public health system. Itis

in Wolisso and serves as the zonal hospital for the South West
Shoa Zone (SWSZ, catchment area of 1 223 311 inhabitants
in 2017). It is the referral hospital of the three primary hospi-
tals of Ameya, Bantu and Tullu Bolo). The financial support
is provided by the Oromiya Region (13.0%), the Italian non-
governmental organisation (NGO) ‘Doctors With Africa
CUAMM’ (85.0%), users’ fees (35.0%) and other donors
(17.0%). The fees for delivery services were kept low by deci-
sion of the Board of Governors, and further reduced thanks
to the financial support through the CUAMM’s project
‘Mothers and children first’.

In the SLH, 24 beds in the maternity ward are available
for mothers before and immediately after delivery (6 hours
or longer if complications occur). The delivery room is
provided with six labour and three delivery beds, with a 24/7
obstetric assistance (during the night on call) by midwives,
graduated in a 3-year midwifery school. A gynaecologist
manages the ward, helped in the operating room by a health
officer (health personnel with 5-year training) with a special-
isation in emergency obstetric and general surgery. The
SLH is the only hospital in the SWSZ which provides 24/7
a comprehensive emergency obstetric and neonatal care
assistance, which also includes the performance of caesarean
sections and blood transfusions. In 2017, 4300 deliveries
were performed; the rate of caesarean sections was 14%. A
neonatal unit with six thermal cots is available since 2011,
providing pharmacological therapy and kangaroo mother
care therapy, although there is no possibility of mechanical
ventilation. An emergency referral system deals with compli-
cations arising at primary care facilities. The SLH has an
MWH which is a corrugated iron roofed and brick walled
structure with 27 beds in two rooms, flushing water closet
and kitchen. Admitted mothers receive a visit two times per
week by a dedicated midwife coming from the maternity
ward; they can always refer to the gynaecologist in case of
urgent issues. During the stay, the hospital guarantees basic
food supply and kitchen utensils and allows the presence of
companions to take care of the pregnant women. Pregnant
women living far from the hospital are usually referred to
the MWH in case of high-risk pregnancy or false labour and
when a caesarean section is envisaged or mandatory.

Study design
We conducted a monocentric, nested case-control study at
the SLH in Wolisso, SWSZ, Ethiopia.

Cases were all mothers giving birth in the SLH, whose
childbirth resulted in stillbirth or early neonatal death. Still-
birth was defined as a baby born with no signs of life after 28
weeks’ gestation or weighing more than 1000 g."* Both macer-
ated stillbirth (dead before the onset of labour and presenting
degenerative changes) and fiesh stillbirth (dead during labour
or delivery) were considered.” Early neonatal mortality was
defined as a baby born alive but dead within 7 days."*

Controls were mothers giving birth in SLH, whose child-
birth resulted in a baby alive at 7 days or until hospital
discharge. For each case, two controls were selected. Controls
were the two mothers who followed each case on the delivery
registry."* This choice of controls was made to minimise the

2 Dalla Zuanna T, et al. BMJ Global Health 2021;6:2004140. doi:10.1136/bmjgh-2020-004140
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Table 1 Rate of perinatal death by admission to the
maternity waiting home (MWH). Ethiopia, 2014-2017.

Perinatal death

Yes (cases) No (controls) P-value®
n (%) n (%)
Access to Yes 51 (4.3 143 (6.1) 0.034
MWH No 1124 (95.7) 2207 (93.9)
Total 1175(100.00 2350 (100.0)

*In bold p-value<0.05.

possibility that each case and its controls received a different
level of healthcare assistance during labour."

Mothers who gave birth to both dead twins were consid-
ered as cases, considering data about the first recorded twin
only. Mothers who gave birth to a dead and an alive newborn

were selected as cases considering data of the dead one; by
definition they could not be chosen as controls. Mothers who
gave birth to both twins alive were selected as controls in case
they gave birth immediately after a case and data referred
to the first recorded baby. The exposure of interest was the
admission to MWH before the delivery.

Patient and public involvement

Since this was a retrospective study, patients were not involved
in the design or management of the study, while midwives
working in MWH were interviewed and contributed to
the design of the study and data collection. This study was
designed and conducted as part of the broader ‘Mothers and
children first’ project run by the NGO ‘Doctors With Africa
CUAMM’ (https://www.mediciconlafrica.org/en/whatwe-
do/in-africa/mothers-and-children-first), whose objectives
were, among others, the active empowerment of women

Table 2 Conditions related to the maternal health and to the current pregnancy in MWH users and non-users. Ethiopia,

2014-2017.
Non-MWH MWH user P-value*
% (n) % (n)

Age <24years 37.2 (1227) 22.7 (44) <0.001
25-34 years 50.2 (1658) 56.7 (110)
>35years 12.6 (415) 20.6 (40)

Area of residence Urban 31.9 (1063) 11.9 (23) <0.001
Rural 68.1 (2268) 88.1 (171)

Hypertensiont 2.3(77) 2.6 (5) 0.804

Chronic diseases 1.3 (43) 1.0(2) 1.000

Infectious diseases (except HIV/AIDS) 0.3(9) 0.0 (0) 1.000

HIV/AIDS 2.0 (68) 1.5(3) 1.000

Parity <4born 90.2 (3005) 79.4 (154) <0.001
5 born or more 9.8 (326) 20.6 (40)

Previous caesarean sections None 93.8 (3125) 68.0 (132) <0.001
At least once 6.2 (206) 32.0 (62)

Previous complicated pregnancies Negative anamnesis 99.7 (3320) 96.4 (187) <0.001
Positive anamnesis 0.3 (11) 3.6 (7)

Access to antenatal care None 76.1 (2515) 53.9 (104) <0.001
At least once 23.9 (788) 46.1 (89)

Type of pregnancy Single 94.8 (3158) 85.6 (166) <0.001
Multiple 5.2 (173) 14.4 (28)

Preeclampsia 1(102) 6.7 (13) 0.011

Oligohydramnios (21) .0() 0.364

Polyhydramnios 3 (43) 6 (7) 0.018

Breech presentation 3.7 (123) .3 (18) 0.001

Antepartum haemorrhage 3.2 (107) 2(12) 0.038

Gestational age Pre-term/complete 97.7 (3255) 96 4 (187) 0.221
Post-term 2.3 (76) .6 (7)

Numbers may not add to total sample size due to missing values.

*In bold p-value<0.05.

1Systolic blood pressure >140mm Hg or diastolic blood pressure >90mm Hg.
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Table 3 Obstetric conditions in MWH users and non-users. Ethiopia, 2014-2017.

Non-MWH MWH user
% (n) % (n) P-value*

Shoulder dystocia 0.5(17) 0.5 (1) 1.000
Other dystocia 4.6 (153) 7.2 (14) 0.114
Eclampsia 0.7 (24) 0.0 (0) 0.640
Premature rupture of membranes 10.8 (359) 214 <0.001
Head stuck 0.5 (18) 1.0 () 0.302
Cephalopelvic Disproportion (CPD) 2.5 (84) 0.5 (1) 0.089
Obstructed labour 0.6 (19) 0.0 (0) 0.622
Placental abruption 0.9 (31) 1.5@) 0.432
Nuchal cord (or Cord-Around-the Neck) 1.4 (48) 0.5 (1) 0.521
Umbilical cord/hand prolapse 2.6 (85) 1.5@Q) 0.632
Placenta praevia 0.9 (31) 4.1 (8) 0.001
Type of delivery

Spontaneous vaginal delivery 68.4 (2276) 48.5 (94) <0.001

Breech birth 6.3 (209) 10.8 (21)

Forceps/Windy 6.8 (227) 6.7 (13)

Caesarean 13.8 (458) 30.4 (59)

Destructive 4.8 (159) 3.6 (7)
Presence of meconium

Absent 96.0 (3199) 99.0 (192) 0.033

At least grade | 4.0 (132) 1.0(2)

Numbers may not add tototal sample size due to missing values.
*In bold p-value<0.05.

within the community and the increase of technical skills
among midwives.

The preliminary results of the project, both on care and
research activities, are presented periodically, usually in the
form of dissemination workshop, inviting all stakeholders
involved, including representatives of the population and
local health authorities. In addition, we also intend to spread
the main results of this study to community midwives and
healthcare professionals working mostly in remote and rural
areas, with the aim of providing them with further evidence
to refer pregnant women to the MWH in case of real need
and trying to overcome social and economic barriers that
often discourage referral and admission to the MWH. Health-
care workers in these areas have a crucial role in promoting
patient and public involvement.

This modus operandi is not new in this context: community
awareness and mobility interventions have already been
implemented with the aim of constantly increasing knowl-
edge and, finally, access to health services, especially for the
most disadvantaged populations. The community aware-
ness has been steadily improved over the previous 6 years,
through the provision of various demand creation activities,
including pregnant women’s forums to discuss birth prepa-
ration, safe and free institutional childbirth; mass mobilisa-
tion events; awareness campaigns on health education, HIV
and tuberculosis prevention; counselling and screening for

cervical and breast cancer prevention and counselling for
including income-generating activities in women.

Data collection

We collected demographic characteristics and basic anam-
nestic data about mothers and newborns, considering vari-
ables investigated in past studies, as well as conditions that
might arise as potential indications for admission to the
MWH in our specific context. We collected data on (1)
pregnancy-related conditions, (2) obstetric conditions and
(8) neonatal conditions. A review of the delivery register, the
hospital electronic inpatient database, the neonatal admis-
sion charts and the MWH register was undertaken, consid-
ering data collected between January 2014 and December
2017. All sources were linkable through the unique admission
code that each mother received at admission. Data collection
followed the Strengthening the Reporting of Observational
Studies in Epidemiology statement for observational studies
(see online supplemental appendix for the checklist of items
included).

Sample size

A sample size of 3240 mothers (of which 1080 cases) was
required to detect a probability of exposure in cases of at least
3.5%, assuming a 5.8% probability of exposure in controls, a
case:control ratio of 1:2, an 80% power and a 5% significance
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level. The assumption of 5.8% probability of exposure was set
according to data shown in the SLH annual report.'®

Data analysis

Data were summarised in contingency tables of frequen-
cies and proportions. A preliminary bivariate analysis was
conducted to identify differences between the group exposed
to the MWH and the non-exposed group. Fisher’s exact test
was used to assess the association with potential confounding
factors. We performed a crude analysis to establish the asso-
ciation between perinatal mortality (entered as dependent
variable) and the access to MWH (as independent variable)
for the total sample using logistic regression. All the other
investigated variables were included in the multivariate
logistic regression to assess this association after adjusting
for potential confounders. The variables Apgar at 5 min and
birth weight were not included in the model since strongly
correlated with outcome mortality, of which may be consid-
ered as proxy—the correlation coefficient phi for nominal
variables was statistically significant (p<0.001) for both pairs.
Unadjusted and adjusted ORs (AORs), 95% Cls and p values
are reported. The level of significance was set at a p value of
<0.05.

Finally, to further investigate the potential confounding
effect of a selection bias, we identified the triplets (one case
and two controls) with at least a twin (either the case or
one of the controls) and performed a sensitivity analysis by
excluding these triplets. Statistical analyses were performed
using STATA software, V.12.1 (StataCorp, College Station,
Texas, USA).

RESULTS

Overall, 3525 mothers were included in the study, of which
1175 cases and 2350 controls. The proportion of missing
data ranged between 0.0% and 0.9% based on variables
investigated. As shown in table 1, 4.3% of cases and 6.1% of
controls were admitted to the MWH (p=0.034).

MWH users used to hail from rural areas in a signifi-
cantly larger proportion compared with non-users (88.1%
vs 68.1%, p<0.001), as shown in table 2. Mothers attending
the MWH were usually older (p<0.001) and the proportion
of grand multiparas was twice higher than the counterpart

(20.6% vs 9.8%, p<0.001). MWH mothers had more often a
history of complicated pregnancies (3.6% vs 0.3%, p<0.001)
and caesarean sections (32.0% vs 6.2%, p<0.001); moreover,
about half of them underwent at least one antenatal care
(ANC) visit (46.1%) compared with 23.9% of mothers who
did not attend the MWH (p<0.001). Among MWH users,
the prevalence of pre-eclampsia, polyhydramnios, breech
presentation and antepartum haemorrhage was significantly
higher (see table 2).

While the occurrence of premature rupture of
membranes (2.1% vs 10.8%, p<0.001) and =1 grade
meconium (1.0% vs 4.0%, p=0.033) was lower in MWH
users, the prevalence of placental abruption was higher
(4.1% vs 0.9%, p<0.001). The proportion of caesarean
sections (30.4% vs 13.8%) and breech deliveries
(10.8% vs 6.3%) was higher than non-users. While no
difference was detected in the occurrence of neonatal
malformations in the two groups, the percentage of
newborns with 5 min Apgar =7 was higher in MWH
mothers (72.7% vs 64.5%, p=0.020), as well as babies
weighing 22500 g (80.4% vs 72.5%, p=0.016) (tables 3
and 4).

The crude analysis showed a protective effect of the
MWH towards perinatal mortality (unadjusted OR=0.700;
95% CI: 0.505 to 0.972). The magnitude of this protective
effect increased after adjusting for potential confounders
(AOR=0.452; 95% CI: 0.293 to 0.698) (table 5).

After having excluded 189 triplets with at least a twin,
the AOR showed a slight decrease in the magnitude
of the protective effect of the MWH towards perinatal
mortality, without, however, losing its statistical signifi-
cance (AOR=0.550; 95% CI: 0.330 to 0.917).

CONCLUSION

To our knowledge, this study is the first case—control study
that evaluates the effectiveness of MWHs in reducing peri-
natal mortality in a low-to-middle-income country. The risk
of perinatal mortality among MWH users was less than half
of non-users, showing the effectiveness of this strategy in
reducing perinatal mortality.

Table 4 Neonatal characteristics in MWH users and non-users. Ethiopia, 2014-2017.

Non-MWH MWH user
% (n) % (n) P-value*
Malformations 3.2 (105) 4.6 (9) 0.291
Sex of the born Female 46.0 (1528) 53.1 (103) 0.064
Male 54.0 (1792) 46.9 (91)
APGAR at 5min 7-10 64.5 (2146) 72.7 (141) 0.020
0-6 35.5 (1182) 27.3 (53)
Birth weight >2500gr 72.5 (2416) 80.4 (156) 0.016
<25009r 27.5(915) 19.6 (38)
Numbers may not add tototal sample size due to missing values.
*In bold p-value<0.05.
Dalla Zuanna T, et al. BMJ Global Health 2021;6:2004140. doi:10.1136/bmjgh-2020-004140 5
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Table 5 Logistic regressions. Risk of perinatal mortality. Odds ratios, 95% confidence intervals, p-values. Ethiopia. Years

2014-2017.

Unadjusted OR 95%ClI

P-value* Adjusted ORt 95%ClI P value*

Access to MWH (all cases) 0.700
Access to MWH (excluding 0.764
triplets with at least a twin)

0.505t0 0.972  0.033 0.452
0.528t0 1.104  0.152 0.550

0.293t0 0.698  <0.001
0.330t0 0.917 0.022

*In bold p-value <0.05.

1The regression analysis was adjusted for all variables showed in tables 2-4.

This result is comparable with previous studies from Ethi-
opia'®*? and other resourcelimited settings,'” ™ although
not all of them demonstrated a significant reduction in
the risk of perinatal deaths in MWH users.”" # Most of the
previous studies were cross-sectional, conducted on a limited
population and only few of them adjusted for confounding
factors. In the document Recommendations on health promotion
interventions for maternal and newborn health, the WHO has
expressed the need for further studies with a more robust
design that would measure the contribution of MWHs within
a package of interventions aimed at increasing the access to
skilled care.® Our study relies on a case—control design, and
a considerable number of maternal, obstetrical and neonatal
factors were included in the analysis as confounding vari-
ables. Indeed, many disorders associated with stillbirths often
coexist,” and adjustment for these factors is essential to
understand the role of a specific intervention. In addition, we
evaluated the effectiveness of the MWH including also twin
births. In previous studies, twin births have often been ruled
out from the analysis'"® or findings arising from this subgroup
have not been discussed®! probably because of implications
from a potential selection bias or the complexity of handling
this variable. However, the suspicion of a multiple pregnancy
is one of the most frequent criteria for admission to the MWH
and a well-known risk factor for perinatal death.” Consid-
ering this, the evaluation of the effectiveness of MWH in this
category appears even more essential. To handle the risk of
a potential selection bias, we decided to perform a sensitivity
analysis. Our findings clearly showed how the MWH acted
as a significantly protective factor from perinatal mortality
either including multiple pregnancies or not.

Compared with non-MWH mothers, MWH users were
older, came from rural areas, had a worse obstetric history,
higher parity and a higher number of previous caesarean
sections. Moreover, MWH users showed a significantly higher
prevalence of all risk factors which are detectable during
pregnancy (except for oligohydramnios), while the preva-
lence of maternal pre-existing conditions was similar in the
two groups. Based on this set of information, a higher peri-
natal mortality would be expected in this group® ** but our
findings show how MWHEs are associated with a significant
reduction in perinatal death. Our main finding, together
with data on risk factors detectable during pregnancy,
conforms as regards the risk of a selection bias described
in past research.” Nevertheless, the presence of peripheral
health centres and the ambulance transport service may
increase the proportion of women who go directly to the

hospital, without being admitted to the MWH, so that women
in this catchment area may have more favourable outcome
compared with other contexts. However, the availability of
ambulance transport has to be considered complementary
to the MWH because obstetric emergencies may arise during
labour or delivery even in women without a previously
detected high-risk pregnancy.”

This study also suggests that the MWH is effective in
selecting women who actually need additional medical assis-
tance. The WHO, indeed, set as a priority the conduction
of studies able to show whether the MWH should be recom-
mended in a specific subset of women sharing potential risk
factors as vulnerability, high distance to healthcare facilities
or peculiar obstetric risk.” Despite a higher prevalence of
conditions detected prenatall, MWH users show a similar
or even lower prevalence of obstetric complications (except
for placenta praevia). A possible explanation may rely on a
more timeliness intervention as complications occur, which
enables the healthcare professionals to have a wider choice
of therapeutic options. For instance, among MWH users,
the proportion of caesarean section deliveries was more
than twice higher than in non-users.” Definitely, this aspect
is also reflected in better neonatal outcomes in terms of both
Apgar score and birth weight for MWH users. Our study can
rely on a plenty of variables investigated, allowing to iden-
tify the profile of women at risk who could actually benefit
from the admission to MWH. Our results, together with
evidence provided in other Ethiopian settings, may be useful
for drafting priority criteria for the admission to MWHSs on a
national basis.”’

In Ethiopia, faith-based organisations have pioneered
the construction of the first MWHs in the late 1980s. Slowly,
others were built, some under the aegis of the ministry of
health, but in 2012 only nine facilities, including Wolisso
Hospital, were provided with an MWH.? In 2016 in Ethi-
opia, 52% of health facilities were provided with an MWH.™
The main aim of this strategy in the struggle towards the
reduction of perinatal mortality in Ethiopia is to bridge the
geographical gap in obstetric care between rural and urban
areas and areas with poor access to healthcare facilities.
Once labour starts, women would rapidly move to the health
facility so that they can be assisted by a skilled birth atten-
dant.*® In addition, during their stay, mothers receive healthy
and nutritious food—free of charge for mothers, provided
by the community—and they are given specific advice on any
problems that may occur in the days immediately following
delivery.®

6 Dalla Zuanna T, et al. BMJ Global Health 2021;6:2004140. doi:10.1136/bmjgh-2020-004140
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Our results need necessarily to be contextualised. The
hospital involved in the study shows peculiar features—
surgical capacity and associated competencies; private owner-
ship; programmes funded by external donors; the presence
of HIV treatment programmes in the healthcare—which
are known to be associated with higher quality standard
of services implemented and, ultimately, lower perinatal
mortality: indeed, secondary care facilities—regardless of the
delivery volume—appear to be better equipped to provide
better care for women experiencing complications during
the delivery than primary care facilities.”

This study has several strengths. First, it stands out for
being the first case—control study investigating the effec-
tiveness of MWHSs and handles a high number of variables,
which allowed us to adjust for many covariates that could
potentially confound our association. These features meet
the WHO recommendations for an improvement of scien-
tific evidence in similar contexts.® Second, the sample size
is relatively large and all cases occurring in the study period
were included. Only few other studies investigating the
effectiveness of the MWH showed a larger or similar sample
size.'' '® Third, the completeness of variables investigated
is very high (99.1% or more, depending on the variable at
issue). In low-income and middle-income countries, archives
are usually paper based and not well stored. Our decision
to conduct a nested case—control study rather than a retro-
spective cohort study relies on this: in the absence of an inte-
grated electronic health records management system, we
preferred to collect all available data on a sample of controls
rather than including the whole cohort. Lastly, we were the
first to perform a sensitivity analysis which allowed us to take
into account—and assess—the effectiveness of MWH on
perinatal mortality also in case of twin pregnancies.

The study has also some limitations. We did not retrieve
data on the socioeconomic status of the mothers at the
individual level. Two recent studies conducted in Ethiopia
showed that MWH users were on average less educated and
poorer than women admitted directly to hospital.** * In
rural areas, the population is poorer and education lower,
and maternal lower education and economic hardship were
shown to be associated with higher perinatal mortality."” %
However, not all of the most recent Ethiopian studies agree
on the role of these factors on perinatal mortality; quite the
opposite, all show that the number of previous deliveries
and previous obstetric complications make the greatest
contribution, and among the socioeconomic determinants,
the residence in a rural area shows the greatest association
with perinatal mortality.*™® These three factors are all
known during pregnancy and may act as crucial indica-
tions for admission to the MWH. In addition to this, our
study is monocentric; although a detailed description of the
context may allow for comparisons between situations with a
similar—or, by contrast, different—background, the extend-
ibility of our findings remains limited, suggesting the need
for multicentre researches.

In conclusion, our findings show how MWHs appear to
be able to reduce perinatal mortality by 55%. Our study is
the first case—control study to estimate the effect of MWH

in reducing perinatal mortality, making a substantial contri-
bution in improving the quality of evidence as advocated by
the scientific community and the major health authorities
at the global level. The MWH is effective in reducing peri-
natal mortality although MWH users show more risk factors,
some of which—including twin pregnancy—are clearly
involved in driving the decision whether getting admitted to
MWH. Our findings support the decision to invest in MWHs,
providing pregnant women with higher quality and more
comprehensive healthcare. However, to meet this target,
efforts should be addressed also in providing quality ANC
in peripheral primary care clinics, where properly trained
healthcare professionals may recognise the occurrence of
risk factors that may pose an indication for admission to the
MWH. Although our findings may be extended to contexts
with a background similar to that described in this study, our
research lays the basis for a legitimate need for multicentre
studies that would act as a driving force for a further general-
isation of this achievement.
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mixed-method study
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Ankie van den Broek®

Abstract

Background: It is well established that exclusive breastfeeding can play a critical role in reducing child morbidity
and mortality. Limited research has been done thus far on the practice and perceptions of breastfeeding in Sierra
Leone, where more than 10 % of children die before the age of five. This study aimed to gain understanding into
and explore both matters in order to develop recommendations for effective strategies to promote breastfeeding
practice in Pujehun District, Southern Sierra Leone.

Methods: This exploratory mixed-method study included a cross-sectional survey of 194 mothers, semi-structured
interviews and focus group discussions. Logistic regression analysis was used calculated odds ratios of factors
associated with primarily breastfeeding practice, defined as ‘Children under six months of age who are fed with
breast milk only and children older than six months of age that were exclusively breastfed up to six months’, based
on recall from birth. Exclusive breastfeeding rate was based on breastfeeding practice 24 h prior to the survey.
Qualitative data was analysed through a deductive approach, using a pre-determined framework on determinants
of breastfeeding.

Results: This study revealed an exclusive breastfeeding rate of 62.8% (95% Cl 53.9, 71.7), dropping from 74% in the
0-1-month age group to 33% in the 4-5 months group. Triangulation of qualitative and quantitative data revealed
enabling factors for primarily breastfeeding practice included mothers receiving support during their first
breastfeed, pregnant women being provided with information on the benefits of the practice, counselling by
nurses, support from husbands, and women’s awareness of how their friends and family members fed their own
babies. The main barriers were a lack of encouragement by husbands, women's perception that their infants’ stools
were abnormal or that they were not producing enough breast milk.

Conclusions: Although the exclusive breastfeeding may have risen over recent years, a gap remains compared to
World Health Organization recommendations. According to the breastfeeding determinants identified in this study,
promotion of counselling by a nurse, encouragement of husbands’ support, and improve knowledge of mothers on
breastfeeding are recommended to be incorporated in the design of future health programs.

Keywords: Breastfeeding, Determinants, Sierra Leone, Child health, Mix-method
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Background

Breastfeeding has major benefits for infants’ and young
children’s health and survival [1]. It has been shown that
exclusive breastfeeding (EBF) reduces morbidity and
mortality due to infectious diseases, with a particular
protective effect against diarrhea, respiratory infections
and otitis media; moreover, breastfed infants have a
lower risk of hospital admission [1, 2]. Exclusive breast-
feeding is defined as “the infant receives breastmilk and
allows the infant to receive ORS, drops, syrups but noth-
ing else” [3]. The EBF rate is based on feeding practice 24
h prior the assessment [4]. It has been established that
EBF for the first 6 months of life and continued breast-
feeding with adequate complementary foods up to the age
of 2 years or beyond, can play a critical role in reducing
child mortality, saving the lives of over 820,000 children
below the age of 5 years worldwide, every year [2, 5].

Despite the recommendations of the World Health
Organization (WHO) that infants be exclusively breast-
fed for the first 6 months of life [6], it is estimated that
only 36% of infants under 6 months old were exclusively
breastfed worldwide in the 2007-14 period [5]. In 2017,
the number rose only slightly, to 40% [7].

Sierra Leone has one of Africa’s highest rates of child
mortality: in 2013, the country’s infant mortality rate
was 92 deaths per 1000 live births and its under-five
mortality rate was 156 deaths per 1000 live births [8].
Exclusive breastfeeding rates have risen in the country in
recent years: SLDHS 2019 showed an increase from 32%
in 2013 to 54% in 2019 [8, 9], and the 2017 nutrition
survey showed an EBF rate of 61.6% for Pujehun District
[10]. However, despite the expansion of EBF in recent
years and improvement in under-five mortality, which
fell to 94 per 1000 live births in 2017 [11], there are still
opportunities to improve breastfeeding practice. It is es-
sential that policymakers understand the determinants
underlying the practice in order to design appropriate
and effective interventions aimed at improving child
health.

Studies have been conducted worldwide, including in
several low- and middle-income countries, to gain un-
derstanding into the determinants that contribute to
breastfeeding practices. Such factors include women’s at-
tending antenatal care and postnatal care services [12],
caregivers’ knowledge about breastfeeding [13], the influ-
ence of family and community members [13, 14], and
the burden of other responsibilities [13]. Thus, the range
of determinants contributing to breastfeeding practices
in low-resource settings is wide. However, only limited
research has been conducted thus far to investigate the
social determinants of breastfeeding in Sierra Leone.
Sharkey et al. found that some mothers believe their in-
fants’ frequent stools are an indication that breast milk
is harmful to them [15]. Some are convinced that having
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sex while breastfeeding will contaminate their breast
milk [15]. Further research needs to be done to gain in-
depth knowledge of the determinants of EBF in Sierra
Leone, so as to be able to devise appropriate strategies
to improve the practice. The aim of this study was to
understand current breastfeeding practice and percep-
tions in Sierra Leone, and more specifically in Pujehun
District.

Methods

Study setting

Pujehun is a rural district in the Southern Province of
Sierra Leone. It has 346,461 inhabitants, including an es-
timated under-five population of 56,990 and an esti-
mated 15,244 pregnant women every year, according to
the most recent population report (2015 [16];). The dis-
trict is divided into 12 administrative subdivisions
known as chiefdoms. Data from 2017 showed that 98.8%
of the district’'s women had attended at least one ante-
natal care visit, and 90.9% had delivered their babies in a
health facility. Immunization coverage of pentavalent 3
and Oral Polio Vaccination (OPV) 3 was 99.2 and 96.5%,
respectively [11].

Study design

We conducted an exploratory mixed-methods study. A
cross-sectional survey, semi-structured interviews (SSIs)
and Focus Groups Discussions (FGDs) were carried out
from May to July 2018 in Pujehun District, Sierra Leone.

Sampling methods and data collection

The survey involved 194 mothers of children younger
than 24 months of age. The sample size was calculated
based on a confidence level of 95% and a margin of error
of 10%, an expected prevalence of 0.5 (for social deter-
minants, since there is no standard prevalence for social
determinants) and a design effect of two. The respon-
dents were selected during their routine visits to health
posts in five purposely selected chiefdoms, the latter
having been selected based on their geographical vari-
ation (physical accessibility) and variation in users’
health-seeking behavior (percentage of institutional
deliveries).

Our survey was conducted at the facility level during
routine under-five clinic days for the vaccination and
growth-monitoring of children. Mothers of children
under 2 years of age were randomly selected and asked
to participate in the study. Inclusion criteria for the
mother-child pair was that woman is the biological
mother from a child and the mother is 16 years or above.
One health center was purposely selected in each of the
five chiefdoms based on the size of the target population.
We interviewed 113 mothers of children under 6
months of age and 81 mothers of children aged from six
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to 23 months. The questionnaire was adapted from a
validated questionnaire to assess breastfeeding intentions
and practice in Nigeria [17]. The interviewer adminis-
tered pretested questionnaire requesting information on
social demographics, obstetric factors, breastfeeding
practice and breastfeeding-related factors. The survey
was administered in the respondents’ local language
(Mende or Krio).

In a convergent parallel approach, SSI were conducted
with mothers of children under 2 years and with health-
care workers (HCW). Twenty mothers were purposely
selected based on their breastfeeding practices and asked
to participate in an SSI after completing the question-
naire in the five health centers. The SSI was used to col-
lect more in-depth information on breastfeeding-related
factors e.g., reasons behind the decision to continue or
stop EBF and factors influencing the mothers in decision
making regarding breastfeeding practice. Participants
were selected based on their practice of EBF for children
under the age of 6 months (five mothers), non-EBF of
children under the age of 6 months (10 mothers), and
mothers of children aged six to 23 months (five mothers)
In addition, six HCW were purposely chosen from each
of the selected health facilities for an SSI in order to col-
lect data regarding breastfeeding at the health-system
level. Questions were related to the role of the HCW re-
garding EBF, knowledge and awareness of tools and
guidelines for HCW and the reason of women to stop or
continue EBF according to the Health Care Worker. The
HCW interviews were conducted in English and audio-
recorded, with notes being taken contemporaneously.

In July 2018, a sequential mixed-method approach was
introduced with the use of FGDs to delve deeper into
the findings of the questionnaires and the SSIs. Seven
FGDs were conducted with mothers of children under
the age of 2 years (two groups of 7 to 8 women), fathers
(two groups of 9 men) and community members (two
groups of 9 to 11 people). Participants were purposely
selected based on the criteria of the groups (mothers, fa-
thers, community members), and asked by the research
assistant to attend the Focus Groups Discussions. Focus
Groups Discussions were conducted at two communities
where questionnaires had previously been administered.
In addition, one FGD was conducted with six Health
Care Workers. All of the FGDs were conducted in the
Mende language except for the HCW FDG, which was
conducted in English. Each interview and FGD was
audio-recorded, and notes were taken during the Focus
Group Discussions.

Data analysis

The questionnaire data was entered into a Kobo toolbox
database and systematically analyzed using Epi-Info 7,
MS Excel, and SPSS statistics 25. As part of the data-
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quality assurance procedure, the main investigator
double-checked all of the data entry and a second mem-
ber of the research team cross-checked a sample of the
data. The statistical analyses of the EBF rate were based
on a 24-h recall including the 113 participants (mothers
of children under 6 months of age). Potential determi-
nants revealed by the survey were investigated for correl-
ation with breastfeeding practice. The statistical analysis
of the determinants was based on ‘recall from birth’.
These analyses included all 194 participants. Simple lo-
gistic regression analysis was used to calculate crude
odds ratio (COR) and 95% confidence interval (CI). All
covariates associated with outcome variable were in-
cluded in a multiple logistic regression analysis to assess
the association of independent variable with the out-
come variable. Adjusted odds ratio (AOR) and 95% CI
was used to measure the strength of the independent as-
sociation. A P-value less than 0.05 was considered as sig-
nificant. The audio recordings of the SSIs and FGDs
were transcribed and translated into English by a multi-
lingual (Krio Mende and English) speaker. Analysis of
the transcript was based on the deductive content ana-
lysis approach. The data was coded and systematically
analyzed after being entered into an Excel spreadsheet.

Definitions

Exclusive breastfeeding

Infants under 6 months of age who are fed exclusively
with breast milk and allows the infant to receive ORS,
drops, syrups but nothing else, based on 24-h recall.

Early initiation
Children born in the last 24 months who were put to the
breast within 1 hour of birth based on recall from birth.

Primarily breastfeeding

Children under 6 months of age who are fed with breast
milk only and children older than 6 months of age that
were exclusively breastfed up to 6 months, based on re-
call from birth.

Results

Overview of participants

A total of 194 mothers of children under the age of 2
years responded to the interviewer-administered ques-
tionnaire, including 113 mothers of infants under 6
months of age and 81 mothers of children age six to 23
months. The mean age (+ SD) of the participants was
24.5 (6.6) years, with a range of 16 to 48 years. Of the
mothers interviewed 43% reported not to have received
education, while 35% attended secondary education. The
majority of the mothers were self-employed (56%) (e.g.,
farmer or trader), while 8% were student (secondary
school). The vast majority of the mothers were married
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or had a partner (94%). Fifty-three of the women (27.3%)
who brought a child they came with to clinic was their first
child (primipara). The range of multipara was 2—11 births.
The mean age (+ SD) of the infants was 6 months (5.4) with
a range of 2 days to 23.9 months. These and other social
demographic characteristics are shown in Table 1.

Table 2 shows the main maternal health related char-
acteristics. The vast majority of the mothers received
antenatal care at least once (193; 99.5%) and 66.4% (129)
had received postnatal care. Most of the mothers (182;
94%) had received information about the feeding of chil-
dren prior to giving birth, although not all of those who
received such information reported having also received
information on the benefits of breastfeeding (177; 91%).
All but two of the women reported having had a facility-
based delivery (either hospital or health center). Of those
who reported problems with breastfeeding (22), 18 (9%
of all of the mothers) said they experienced nipple pain.

Field research
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Breastfeeding practices among respondents
WHO has developed several indicators to assess infant
and young child feeding practice, among other, early
initiation of breastfeeding, EBF under 6 months, and
children ever breastfed [3]. Of all the mothers included
in the study, 71.6% (95% CI 65.2, 78.1) reported having
initiated breastfeeding within the first hour after birth.

Of the 113 mothers of infants under 6 months of age,
71 reported having fed breastmilk alone in the previous
24 h, given an EBF rate of 62.8% (95% CI 53.9, 71.7)
based on a 24-h recall. Disaggregating the data into
smaller age groups revealed that of the infants within
the 0-1-month group, 74% were exclusively breastfed.
EBF decreased in the 2—3 months (66%) and 4—5 months
(33%) age groups. There was no significant difference in
EBF rates among the five health centers.

All of the mothers surveyed (194, 100%) reported hav-
ing breastfed their child at least once.

Table 1 Social demographic characteristics of mothers with children under the age of 2 in Pujehun District

Mothers of child <6 months Mothers of Child 6-23 months Total

Variable n (%) n (%) n (%)
No. of participants 113 (58.2) 81 (41.8) 194 (100)
Age of mother 16-19 30 (283) 18 (23.7) 48 (26.4)
20-25 44 (41.5) 27 (35.5) 71 (39.1)
26-30 17 (16.0) 20 (26.0) 37 (20.3)
31-35 54.7) 5(6.5) 10 (5.5)
>35 10 (94) 6(7.8) 16 (8.8)
Age of mother (mean, DS) 242 (7.0) 249 (59 24.5 (6.6)
Mother’s educational level No education 48 (42.5) 35 (43.2) 83 (42.7)
Primary education 24 (21.2) 16 (19.8) 40 (20.6)
Secondary education 39 (34.5) 30 (37.0) 69 (35.16)
Tertiary education 2(18) 0 2(1.0)
Mother's occupation Employed 327 0 3(1.6)
Housewife 42 (37.2) 18 (22.2) 60 (30.9)
Self-employed 57 (50.44) 52 (64.2) 109 (56.2)
Student 7 (6.19) 9(11.1) 16 (8.3)
Other 4(35) 2(25) 6 (3.1)
Marital status Married/partner 105 (92.9) 78 (96.3) 183 (94.3)
Single 8(7.1) 337) 11 (5.7)
Parity Primipara 30 (26.5) 23 (284) 53 (27.3)
Multipara (2-4) 64 (56.6) 39 (48.1) 103 (53.1)
Grand multipara (>4-11) 19 (16.8) 19 (234) 38 (19.6)
Number of children delivered (mean, SD) 3.0 (2.1) 2921 3.1 (1.0 3.0 (2.1)
Children alive (mean, SD) 24(1.5) 24(1.5) 25(1.5) 2.4 (1.5)
Sex of child Male 60 (53.1) 41 (50.6) 101 (52.1)
Female 53 (46.9) 40 (494) 93 (47.9)
Age of child in months 24 (1.6) 11.7 (4.7) 6.0 (5.4)
(mean, SD)
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Table 2 Maternal health-related characteristics of mothers with children under the age of 2 in Pujehun District
Variable Number %
ANC? services attended Yes 193 99.5
No 1 05
PNCP services attended Yes 129 665
No 65 335
Receiving information during pregnancy on feeding Yes 182 938
No 12 6.2
Information on health benefits of breastfeeding received during pregnancy Yes 177 91.2
No 17 88
Place of delivery Health center 138 711
Hospital 54 278
Home 2 1.0
Mode of delivery Vaginal 175 90.2
Caesarean section 19 9.8
Initiation of breastfeeding (from time of delivery) Within one hour 139 716
From 1to 24h 47 242
More than 24 h 8 4.1
Assisted by HCW during first breastfeeding Yes 147 75.8
No 47 242
Difficulties with breastfeeding No 172 887
Mastitis 4 2.1
Nipple pain 18 93

? Antenatal Care
© Postnatal Care

Factors associated with breastfeeding practices

Age and parity of the mother

The age of mothers is significantly associated with
primarily breastfeeding. While 73% (106/146) of the
mothers 20 years or older practiced primarily breast-
feeding, only 42% (20/48) of teenage mothers (16—19
years of age) did so (COR 0.3; 95% CI 0.1, 0.5, p<
0.001, Table 3). Focus Group Discussion participants
mentioned several possible reasons as to why some
teenage mothers do not practice EBF, including their
need to attend school, their belief that if they do so
“the breast will slack”, and time constraints due to
competing activities e.g., social networking with other
adolescence.

In addition, we found a significant association between
the parity of the mother and primarily breastfeeding.
Seventy-two percent (102/141) of the (grand) multiparas
practiced primarily breastfeeding, while only 45% (24/
53) of the primiparas did so (COR 3.1; 95% CI 1.6, 6.1,
P <0.001, Table 3).

Of all the primipara mothers, 55% (29/53) were teen-
agers. Although fewer teenage primiparas practiced ex-
clusive breastfeeding (10/29; 34%), the primarily
breastfeeding rate of primipara mothers older than 19

Maternal
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was also lower (14/24; 58%) than that of (grand) multi-
paras, as shown in Fig. 1.

During the FGDs some of the women talked about
their experiences as multigravidas:

“I suffer the act of giving hot water to my
children, but when I began to do exclusive
breastfeeding for six months, 1 saw the difference:
my child is very strong.” (Community member,
Bandajuma).

Assistance by HCW on early initiation of breastfeeding

In total 147 mothers (76%) had received assistance for the
positioning of the baby to the breast by an HCW during
the first breastfeeding, although not all the 147 gave
breastfeeding within the first hour. Of those mothers who
gave breastfeeding within 1 h, 80% (118) were assisted by a
Health Care Worker. While women who did not breast-
feed within 1h, 47% (26) were not assisted by 81 % (112)
of the 138 mothers who delivered in a health center were
assisted by an HCW, while only 65% (35) of the 54
mothers who delivered in the hospital were assisted by an
Health Care Worker. During the interviews and FGDs

Papers



p. 47 Doctors with Africa CUAMM Field research

Breevoort et al. International Breastfeeding Journal (2021) 16:42

Table 3 Determinants associated with primarily breastfeeding based on logistic regression
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Variable (n=194) Total (n) Primarily BF n (%) Non-primarily BF (%) COR (95% Cl) AOR (95% Cl)
Age
< 20years old (teenager) 48 20 (42) 28 (58) 03 (0.1,05%* 05 (0.2,1.3)
2> 20years 146 106 (73) 40 (27) 1 1
Parity
(Grand) multipara 141 102 (72) 39 (28) 31(1.66.1)**  22(0953)
Primipara 53 24 (45) 29 (55) 1 1
Information on benefits of breastfeeding received during pregnancy
Yes 177 119 (67) 58 (33) 29 (1.1,8.1)* 251(0792)
No 17 7 (41) 10 (59) 1 1
Most family and/or friends breastfeed
Yes 72 55 (76) 17 (24) 23 (1.245)* 14 (0633)
No 122 71 (58) 51 (42) 1 1
Half of the family and/or friends breastfed other half give their infants formula milk
Yes 40 15 (38) 25 (62) 04 (0207)* 03 (0.1,08)*
No 154 111 (72) 43 (28) 1 1
Awareness on how family and friends feed their young children
Not aware 31 15 (48) 16 (52) 04(0209)*  08(03.23)
Aware 163 111 (68) 52 (32) 1 1
Aware of having been breastfed as an infant herself
Mother have been breastfed as infant 67 52 (78) 15 (22) 251349 19 (0845)
Mother has not been breastfed as infant or don't know 127 74 (58) 53 (42) 1 1
Intention while pregnant to breastfeed
Yes 128 99 (77) 29 (23) 512799 40 (1984
No 66 27 (41) 39 (59) 1 1
Employment
Self-employed 109 79 (72) 30 (28) 211239 2.1 (1.047)
Not self-employed 85 47 (55) 38 (45) 1 1
Nipple pain
Yes 18 6 (33) 12 (66) 0.2 (0.1,0.7)* 0.3 (0.1,09)*
No 176 120 (68) 56 (32) 1 1

Primarily breastfeeding: Children under 6 months of age who are fed with breast milk only and children older than 6 months of age that were exclusively

breastfed up to six months, based on recall from birth

***Pp-value < 0.001, **0.001 <P <0.01, *0.01 <P < 0.05 COR Crude Odds Ratio, AOR Adjusted Odds Ratio

mothers also mentioned that they received assistance from

the HCW with the early initiation of breastfeeding:

“When 1 gave birth, after the cord was cut, the
nurse, who was my aunt, took my baby and
placed him on my chest to breastfeed him. She

assisted me.” (Mother, Sahn Malen, 27 years).

HCWs saw it as part of their role to assist women with

their first breastfeeding.

“To put the baby to the breast. That is my role.”

(Nurse).

Maternal
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Hospital midwives also saw promoting breastfeeding
as part of their job; however, they faced challenges in
doing so due to time constraints.

“Yes, we try, when they are in the ward, when we have
time. .. They spend less time with us and most of the
time we tend to forget to talk to them about breastfeed-
ing. They deliver, and they are fine.” (Hospital HCW).

In addition, 86% (150/175) of women who had vaginal
deliveries breastfed their infants within the first hour,
while only 53% of women who delivered by Caesarean
section did so.
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Fig. 1 Distribution of primarily breastfeeding practice proportions by maternal age and parity
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Provision of information

Table 3 shows the odds ratio of factors significantly as-
sociated with primarily breastfeeding, including factors
related to the provision of information to women. Ante-
natal care visits provide the pregnant women with an
opportunity to receive information on child feeding. As
mentioned before, 182 women (94%) reported having re-
ceived information during their pregnancies about the
feeding of infants of which most of the women (178,
92%) received this information at the health center. A
slightly lower number (177, 91%) received specific infor-
mation on the health benefits of breastfeeding. Providing
information alone is not a factor significantly associated
with primarily breastfeeding, while receiving specific in-
formation on the benefits of breastfeeding is significantly
associated with primarily breastfeeding practice (COR
2.9; 95% CI 1.1, 8.1, Table 3). Examples of the informa-
tion provided are shown in Table 4, as described by
mothers during the interviews and FGDs. Qualitative
data show that HCWs do not refer to the counselling
cards available at all health facilities as a tool to provide
information. Almost all of the women (181/194; 93%) re-
ported having heard about breastfeeding on the radio:

Table 4 Information provided at the health center on exclusive
breastfeeding (EBF)

- Breastfeeding is good.

« Practice EBF for 6 months.

- Your baby will become healthy, strong, plump and intelligent.

« Your baby will not become malnourished.

« Your baby will not get sick.

« Do not nourish your baby with anything other than breast milk.

- Do not give your baby hot water, native herbs or other foods.

Maternal
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“They advise us [on the radio] about exclusive
breastfeeding for six months and taking good care of
our babies.” (Mother, Bandajuma, FGD).

During the FGDs, fathers, family and other community
members also mentioned having received information
on breastfeeding via the radio:

“Yes, we get a lot of learning from the radio and hos-
pital that breastmilk is good for babies.” (Father,
Bandajuma).

Influencers on decision-making

This study reveals that HCWs greatly influence the
decision-making process of mothers around child feed-
ing. Fifty-six percent (108/194) of the mothers in our
study indicated that an HCW helped them with breast-
feeding. The qualitative data showed that a large major-
ity of the mothers were influenced by an HCW on
breastfeeding practice (Table 5). Not only HCWs, but
also community health workers (CHWSs), provide infor-
mation on breastfeeding in the villages. While many
mothers stated they had received information from
HCWs at the health center, some fathers and commu-
nity members did so from CHWs:

“We have CHWSs who are also helping to inform us.”
(Father Bandajuma).

Although the qualitative data revealed that mothers
and community members received information on EBF
from traditional birth attendants (TBAs), the qualitative
results revealed no major influence of TBAs over
women’s decision-making with respect to primarily
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Table 5 Themes and illustrative quotations related to breastfeeding determinants

Theme

Quotes

HCWs' influence mothers’ feeding decisions

Husbands’ involvement with child feeding practices

Issues of sex and breastfeeding

Mothers’ reasons for feeding items alongside breastmilk
before the child reaches 6 months of age

“It was the nurse [who influenced me regarding the way | fed my baby]." (Mother,
Pujehun, 23 years)

“After two weeks she was just crying, | wanted to give her [powder] milk but the nurse
advised me [not to]." (Mother, Sahn Malen, 26 years).

“The nurses [had me feed my baby this way.]” (Mother, Pujehun, 33 years)

“The father of the baby is supporting me because he gives me enough food. He
encourages me." (Mother, Sahn Malen,22 years)

“My husband supports me, for example by providing food for me.” (Mother, FGD,
Bandajuma)

"We fathers should support lactating mothers by giving them enough food so that they
can feed our babies well. Encouragement is also important, because without
encouragement the woman will find it difficult to breastfeed her baby.” (Father, Pujehun)
“Yes, if you are a farmer, businessman or carpenter, just work hard to provide food for
your wife. I not, she will not breastfeed your baby exclusively and she will go out for
food. When your wife is without food, she will disobey you.” (Father, Bandajuma)

“Most people used to say that a newborn given exclusive breastfeeding will feel hungry,
and sometimes they feed babies hot water, but now | have realized that is not true, that
the best food

for a baby is breastmilk. In fact, giving hot water to baby will result to cough.” (Father,
Pujehun)

‘It was his father who decided to give the baby hot water, because her stomach kept
drying, so he told me to give her hot water one morning and after that the child has
passed stool.” (Mother, Zimmi, 26 years)

"Most women also refused to breastfeed their babies because of lack of encouragement
from their husbands. Today most young husbands do not take care of their wife, they will
neglect them for another woman because they are lactating mothers” (Mother FGD,
Bandajuma)

“[No sex] For the simple reason that it will affect the breastmilk, and if you feed your
baby with such breastmilk the baby will end up malnourished. Also, just having sex could
lead to another pregnancy, which would mean there is not enough time to care for the
baby properly. For me, whenever my wife is breastfeeding, | go out.” (Father Pujehun)

‘I heard a mother went to have sex with someone else to get food and then her child
became ill.” (Father Bandajuma)

“When he was 3 weeks old [l started giving him other food]. That is because my breast
was not having enough breast milk.” (Mother Pujehun, 20 years)

“Because there are times that the breast milk was not enough for him.” (Mother,
Bandajuma, 23 years)

“"Her stomach was dry; it kept drying. She could not pass stools.” (Mother, Zimmi,26
years)

“Because the baby is always crying, | give it hot water.” (Mother, Bandajuma, 20 years)
“Lack of enough food for the mother; if the mother is not satisfied, she can hardly feed
her baby.” (Mother, Pujehun FGD)

“Except if | am hungry. If | am hungry, | will not be able to breastfeed my child because
my head will start to spin.” (Mother, Gbondapi, 40 years).

breastfeeding. Health Care Workers mentioned that
TBAs could be helpful in disseminating information;
however, they also stated that some TBAs do not en-
courage women to go to health facilities.

“They are very important, TBAs and CHWs. Because
they live with them [breastfeeding mothers]. They
are on the front line. They know everything about
them. They listen to them. Some things that they
[breastfeeding mothers] will not share with us, they
will tell them “. (HCW, Pujehun).

In addition to HCWs, husbands also greatly influence
women’s decision-making on breastfeeding practices.
Nineteen percent of the women (37/194) indicated that
their husbands had supported them to continue
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breastfeeding. Of these women who are supported by their
husband, 78% (24/37) of mothers practiced primarily
breastfeeding. Furthermore, 9% (6/68) of the mothers who
did not practice primarily breastfeeding for the first 6
months of their infants’ lives indicated that their husbands
had influenced them in deciding to stop breastfeeding. Dur-
ing the SSIs, a quarter of the mothers stated that they were
supported by their husbands, mentioning examples such as
provision of food and encouragement. The fathers them-
selves saw it as a husband’s role to provide food and en-
courage one’s wife (Table 5). Qualitative data revealed that
many respondents believed that having sex during breast-
feeding would contaminate a woman’s breast milk and lead
to malnutrition in her infant (Table 5). None of the single
mothers (n=11) practiced primarily breastfeeding, with a
correlation coefficient of — 0.33 (not statistically significant).
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The mothers mentioned the influence of other family
members and friends to a lesser extent. Four percent (8/
194) of all mothers stated that they were supported by
their families, and 10% (7/68) of the mothers who were
not practicing primarily breastfeeding indicated that
family members had influenced them to stop exclusive
breastfeeding. In line with these results, qualitative data
also show that family influence can be both a contribut-
ing factor and a barrier in terms of exclusive
breastfeeding.

“Family, my mother. She used to tell me that people
were saying that breast milk is very good for the
baby and it is good that every mother should breast-
feed her baby from birth to six months.” (Mother
Gbondapi, 29 years).

“When my baby was four months old my aunty told
me to try some other food. Corn milk.” (Mother
Pujehun, 26 years).

“At first somebody in the community will come and
just say there is bad water in the baby’s stomach,
and the only thing that will remove the bad water is
hot water.” (Community member, Bandajuma).

The knowledge and the ways in which a mother’s fam-
ily and friends fed their babies was significantly associ-
ated with her own breastfeeding practice. There is an
independent negative association in terms of the
woman’s own primarily breastfeeding practice if some
woman’s family members and friends breastfed and
some and gave their babies infant formula (AOR 0.3;
95% CI 0.1, 0.8; P<0.1, Table 3). If a mother was un-
aware of what her family members and friends were
feeding their children, there was the same negative asso-
ciation (COR 0.4; 95% CI 0.2, 0.96; P<0.05, Table 3).
Mothers’ awareness of having been breastfed as babies
themselves was associated with primarily breastfeeding
practice (COR 2.5; 95% CI 1.3, 4.9; P<0.001, Table 3).
Fifty-one percent of all the mothers surveyed did not
know how they had been fed as babies.

Attributes of the mothers

We found a significant independent association between
a mother’s intention to breastfeed and her primarily
breastfeeding practice (AOR 4.0; 95% CI 1.9, 8.4; P<
0.001), Table 3). Of the mothers surveyed, 66% (128/
194) stated that they intended to breastfeed their chil-
dren, when they were pregnant. Of the women who
intended to breastfeed, 77% (99/128) ended up prac-
ticing primarily breastfeeding. This is comparable with
the qualitative data, where slightly more than half of the

Field research

Page 9 of 12

mothers interviewed indicated that they intended to
breastfeed.

Despite the influence of other people on maternal
decision-making, a majority of the mothers who stopped
EBF prior to 6 months indicated that the decision was
their own (41/68, 60%).

“The baby cried a lot and I tried to breastfeed her,
but she did not accept the breast milk, so I boiled a
little bit of hot water and gave it to her. After that
she fell asleep. It is my own experience that influ-
enced me.” (Mother, Gbondapi, age above 19 years).

“I decided myself. .. They were all advising me to
breastfeed my baby and no one was supporting me
about giving corn milk or rice pap.” (Mother, Sahn
Malen, 19 years).

Workplace and employment

Although the majority of the surveyed women indicated
that it was possible to breastfeed their babies during
work, FGD participants suggested that women experi-
ence difficulties practicing EBF while farming.

“They don’t have time to sit and breastfeed their ba-
bies. Sometimes when farming, the baby will be in
the hut while they are busy working on the farm. So,
most of the time they give enough strong food (such
as corn milk or a porridge made of rice, beans, fish,
and sesame seeds or groundnuts, homemade or pre-
packed) so that they will have time to do their farm
work.” (Mother, Bandajuma FGD).

“Also, it is difficult for those who work on farms to
go to the hut repeatedly, so they give hot water to
their babies so they will sleep, and the mother will
have time to work on the farm.” (Mother, FGD,
Bandajuma).

“Some women start weaning at two months and
start giving pap. If you give pap, the child will
sleep more so you have more time to work.”
(HCW, Pujehun FGD).

A mothers being self-employed was positively associ-
ated with primarily breastfeeding (COR 2.1; 95% CI 1.2,
3.9, P 0.01). Although being a student was not statisti-
cally significantly associated with breastfeeding practice,
Focus Group Discussion participants suggested that
mothers who attended school found it difficult to
breastfeed.

“Some lactating mothers attend school, so most of
the time they leave their babies at home with their
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parents, and if they are crying the only thing, they
can do is give them milk or hot water.” (Mother,
Bandajuma FGD).

Reasons given for feeding babies something other than
breastmilk before they turn six months old

Our quantitative data showed that one of mothers’
major reasons for giving their babies something other
than breastmilk was their perception that the babies felt
hungry (31%) or were unwell (31%).

The qualitative data revealed that a major barrier to
mothers’ continuing to practice EBF was their percep-
tion that they were producing insufficient breast milk
and that their baby’s stomach was “dry” (meaning that
its stools were infrequent). Other frequent reasons given
by mothers were that their baby was crying and/or that
they themselves were hungry because of a lack of food
(Table 5). A factor mentioned by HCWs, though not
confirmed by the mothers, was that some women do not
practice EBF due to a belief that babies who are breast-
fed alone get worms. In addition, difficulties with breast-
feeding were mentioned as a barrier to practicing
exclusive breastfeeding. This was confirmed by quantita-
tive data: 9 % (18/194) of the women reported having
had problems with nipple pain, and two-third of these
mothers did not practice primarily breastfeeding all the
way through their baby’s first 6 months. Experience of
nipple pain was independent negatively associated with
primarily breastfeeding (AOR 0.3; 95% CI 0.8, 0.9, P<
0.05, Table 3).

Discussion

Under-five morbidity and mortality in Sierra Leone is
still alarmingly high. Practicing EFB and appropriate
complementary feeding contribute to prevent child mor-
tality and positively affects children health, nutrition and
developmental outcome [1, 18]. Improving the nutri-
tional status of children is a priority in the strategic plan
to decrease the mortality rate in Sierra Leone [18], and
understanding breastfeeding practice determinants is es-
sential in order to devise appropriate strategies to pro-
mote EBF practice and improve child health.

The present study revealed an increased EBF rate in
Pujehun District, compared to national surveys data of
2013 and 2019 [8, 9]. However, this study also shows a
sharp decrease of EBF for children in age group 4-5
months. These results underscore the need for continues
interventions in order to improve EBF practices to im-
prove child health. This study suggest that interventions
might be need starting from the antenatal care through-
out the first 6 months of life of the newborn and at
healthcare level as well as community level.

In this study, almost 30% of the mothers were teenage
mothers and 27% were primipara. Our study revealed
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that teenagers and primipara were at-risk groups for
non-EBF practice. These findings were similar to find-
ings in other developing countries [19], and underscore
the need to target teenagers and primigravida in tailor-
made breastfeeding promotion activities. Further investi-
gation will be necessary to establish whether teenagers
experience different barriers from non-teenagers, for ex-
ample school related barriers, something that this study
suggests. However, breastfeeding promotion activities
should not exclude multigravida, given the fact that not
all multigravida practice exclusive breastfeeding.

This study highlighted that the HCWs present in
health centers are an important source of information
for mothers on child feeding: providing women with in-
formation on the health benefits of breastfeeding during
pregnancy and the intention of women during preg-
nancy to breastfeed are both positively associated with
exclusive breastfeeding. The women in our study indi-
cated that nurses heavily influenced their breastfeeding
practices, confirming, as shown in previous studies [15],
that they play an important role in women’s decision
making regarding pregnancy, delivery and the first few
months of the child life.

As this study demonstrates, 71.6% of the mothers said
that they started breastfeeding within 1 hour after their
child’s birth, showing an increase from the 2013 figure
of 57.8% and similar to the data from 2017 (75%) [8, 11].
Interestingly, of the women who breastfed within 1 hour
after their children’s births, 80% received assistance from
an HCW, while of the women who did not breastfeed
within that first hour, 47% did not receive assistance
from an HCW. This study suggests that there are still
opportunities to improve mothers’ initiative to breast-
feed their infants within 1 hour of their births and EBF
practice till 6 months by improving the care which
HCW are providing during pregnancy, post-delivery care
and the first 6 months of life of the newborn.

Not only nurses have a role to play in promoting
breastfeeding practice, so do CHW's, by providing infor-
mation to fathers and other village stakeholders. As this
study shows, and in line with a previous study in Sierra
Leone [15], also fathers/husbands are major influencers
regarding women’s child-feeding practices, in fact the
majority of the women in our study who felt supported
by their husbands practiced exclusive breastfeeding.
However, some husbands influence women to discon-
tinue exclusive breastfeeding. Expanding the work of
CHWs in promoting best breastfeeding practice among
husbands might be a good strategy for better equipping
the latter in terms of their involvement with their wives’
child-feeding decisions. As well as promoting talking on
breastfeeding in women’s groups, as mother’s knowledge
that her family members and friends breastfed their chil-
dren had a positive influence on her own breastfeeding
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practice, as well as the awareness of having been breast-
fed as a baby herself. These findings also has been found
in other developed and countries [18, 19] and suggest
that talking to the entire community about the benefits
of breastfeeding might have a positive influence on
women’s practice of exclusive breastfeeding.

Although nurses, husbands, and other family members
or friends are breastfeeding influencers, the majority of
the mothers who participated in this study stated that
they made their own decision to stop breastfeeding. In
our study, nipple pain, described as an individual deter-
minant, was negatively associated with primarily breast-
feeding, as confirmed by literature [19, 20]. Since breast
complications could be prevented by teaching mothers
the correct position and attachment methods, or can be
reduced by expressing breastmilk or treated with antibi-
otics in case of severe infection of the breast [21, 22], it
may be possible to overcome this barrier by e.g. early
recognizing and treatment of the problem by the HCW
and/or providing adequate information on prevention
and treatment of breast complications toward the
mothers. Another factor related to breastfeeding practice
is occupation. Although the questionnaire indicated the
women are more likely to practice primarily breastfeed-
ing when self-employed compare to other occupations,
participant of the FGD revealed that working on the
farming might be a barrier for EBF practice. Qualitative
data did not specify between different kind of self-
employment.

Interesting, women gave several reasons for having
started complementary feeding before 6 months. One
major reason was their perception that their babies were
hungry, and/or that they were not producing sufficient
quantities of breastmilk, or that their baby was crying. A
systematic review of factors influencing EBF in develop-
ing countries has shown that these barriers are found in
several other developing countries [19]. It has yet to be
determined whether the perceptions of mothers about
not having sufficient breastmilk is related to their actual
breast milk production, but it could be that there are
other factors related to this perception, and breastfeed-
ing counselling might help alter it. Counselling on cor-
rect breastfeeding techniques and on taking enough time
to breastfeed infants might contribute, for example, to
improved breast milk production [22]. Another reason
provided by mothers for giving their babies something in
addition to breast milk (mainly boiled water and herbs)
was their perception that their babies were having “bad”
stools. Participants of the interviews and FGDs referred
to black meconium and infant constipation. There is no
evidence that mothers’ perception of their babies’ consti-
pation was related to actual medical issues; it could in-
stead have been due to their inadequate knowledge of
infant stool patterns. The stools of infants can be
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irregular and have a variable appearance [23]. Further in-
vestigation is needed to establish whether the infants be-
lieved by their mothers to have stool difficulties were
actually suffering from constipation or whether that was
merely the mothers’ perception. It is essential to provide
information to mothers and community members on
meconium and “normal stools” in order to try to prevent
babies from being fed water and herbs early in life.

The study was subject to limitations. One major limi-
tation of the design was that it was a facility-based sur-
vey, therefore the study was representative for the
population visiting the health center only, as was de-
scribed in the objective of the study, and could be asso-
ciated with a higher health promotion exposure and
higher EBF rate among this population compared to the
general population. Despite this the high institutional
delivery  (90.2%), antenatal visits (98.8%) and
immunization rates (96.5% for Pentavalent 3 and 96.5%
for OPV3) in Pujehun District [11], could indicate that
the population visiting the facility is representative for
the general population. Another limitation of the study
was that it was carried out in a single district of Sierra
Leone, and might not be able to be extrapolated to the
entire country. Although the EBF rate was calculated on
24-h recall, the statistically significant factors related to
primarily breastfeeding and determinants revealed in the
qualitative research were based on recall from birth,
which may have introduced a recall bias.

Conclusions

In conclusion, although the exclusive breastfeeding rate
in Pujehun District is not yet optimal, it has grown over
the years. However, the sharp decrease in the EBF rate
by age group shows that more effort is needed to pro-
mote exclusive breastfeeding practice for all newborns
under the age of 6 months.

This study revealed several barriers and enabling fac-
tors which can be taken into consideration to design
new strategies to improve child health. Breastfeeding
promotion campaigns focusing on specific messages
adapted to the local context and beliefs can be a solution
to avoid premature and unjustified interruption of
breastfeeding practice. Furthermore, receiving informa-
tion during pregnancy on the benefits of EBF, awareness
on how family and friends feed their babies, support
from husbands and counselling by the nurses are factors
associated with breastfeeding practice. It therefore seems
relevant to include health workers and family members
in promotion programs to have a greater adherence of
mothers to breastfeeding.
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Background: In neonatal intensive care units (NICU) setting, parents’ experience and
satisfaction permit to evaluate clinical practice and improve the care of infants and
parents. Little is known about this topic in low resource settings. The aim of this
study was to (1) translate, adapt and validate the EMpowerment of PArents in THe
Intensive Care-Neonatology (EMPHATIC-N) questionnaire in two languages in Ethiopia
(2) explore parents’ satisfaction with the care received in the NICUs in three hospitals;
and, (3) explore socio-demographic characteristics and level of the NICU influence on
the EMPATHIC-N domains.

Methods: This was a cross-sectional multicenter study. Participants were recruited from
three different NICUs in Ethiopia upon discharge. We reduced the original EMPATHIC-N
instrument to 38 items, culturally adapted and validated it in two local languages.
Confirmatory Factor Analysis (CFA) was applied to verify the factor structure of the
questionnaire, investigating the relationship between items and the five latent domains.
Single item scores and the aggregate scores of the domains were investigated across
NICUs and in the sample overall. Differences in the distribution of the domain scores were
tested according to socio-demographic participants’ characteristics. The scores of four
general questions about overall experience and satisfaction were investigated in relation
to the participant’s characteristics and NICU levels. Qualitative data were collected using
four open-ended questions and a synthesis of results was provided.

Results: Almost all the parents answered to the questionnaire (92%, n = 386).
Questionnaire items on satisfaction on average scored more than four. The highest mean
scores were obtained for Parental participation (median: 5.17; igr: 4.67-5.62), while they
were lower for Organization/Hospital environment (median: 4.67; iqr:4.33-5.17). Different
levels of parent satisfaction were observed across the NICU levels showing a statistically
higher satisfaction in level Il NICU compared to the other levels. Education, place of
residence and length of stay were associated with parental satisfaction and experience.
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Parents’ Experience in Ethiopian NICUs

Conclusion: This study validated two Ethiopian versions of the EMPATHIC-N
questionnaire to assess parents’ experience and satisfaction during their child’s stay in
the NICU. The differences found across the three levels of NICU suggest the need to
further investigate the determinants of satisfaction.

Keywords: parents, satisfaction, neonatal intensive care unit, validation study, surveys and questionnaires,
EMPATHIC, multicenter study, Ethiopia

INTRODUCTION

Parental experience is a crucial measure of service quality and
could point to ways of improving health care delivery (1, 2).
Particularly in the neonatal intensive care unit (NICU) setting,
parent satisfaction is one of the quality care indicators mainly
concerned with fulfilling parents’ positive expectations of the
perceived factors of the child’s care (1).

Parent involvement and empowerment play an important role
in building a family-centered care (FCC) environment (3) with
beneficial effects for both infants and parents (4). The attributes
of FCC in the NICU have been recognized as participation of the
family (in care planning, decision making, and providing care
from routine to specialized care), family’s respect and dignity,
and knowledge transformation (information sharing between
healthcare providers and families, complete information sharing
according to the family’s learning style) (5).

Studies have shown significant associations between parental
satisfaction with health care in NICUs and their ability to provide
appropriate care for their infants. Generally, higher satisfaction
with health care is reported to yield better treatment compliance
(1, 3). Interaction with healthcare professionals (HCPs) is crucial
for parental experience (6). For health workers, it is important
to understand parents’ expectations when infants are admitted to
the NICU, to meet their needs and concerns and increase their
satisfaction, which will promote more appropriate attachment
and bonding (7).

The EMpowerment of PArents in THe Intensive Care-
Neonatology (EMPATHIC-N) questionnaire was developed in
the Netherlands to measure NICU parent satisfaction and
experience (3) and has been translated and culturally adapted in
several countries (2, 8-10). A similar questionnaire related to the
pediatric intensive care unit was culturally translated in South
Africa (11). Although parents’ experiences in pediatric health
services have already been evaluated by other authors in Ethiopia
(12, 13), currently a validated instrument to specifically evaluate
the NICU context is still not available in that country.

In the last 10 years, the Ethiopian Ministry of Health
has worked hard to establish new NICUs in hospitals, and
strengthen existing ones through training and continued support
for newborn HCPs providers and managers, ensuring the
equipment and supplies are in place, and strengthening the
facility infrastructure and the referral system (14, 15).

The Ethiopian Federal Ministry of Health (FMOH) is
formalizing the guidelines regarding the level of neonatal care
services, defining the standards in terms of space, personnel,
quantity of NICU supplies and equipment. The draft of this

document, shared by the FMOH to the authors, divides NICUs
into 3 levels. Level-I NICUs are supposed to have personnel
and equipment to perform neonatal resuscitation, evaluate and
provide postnatal care for healthy and sick newborn infants,
stabilize and provide care for infants born between 35 and 37
weeks of gestation and should be guaranteed by all district
hospitals. Level-II NICUs should provide care to infants born
after 32 weeks of gestation and weighing more than 1500g
(managing problems caused by physiologic immaturity) and
should be found at least in all regional referral hospitals.
Specialized teaching hospitals should have a Level-III NICU
to provide life support and comprehensive care for extremely
high-risk newborn infants and those with complex and critical
illnesses (16).

The three levels of complexity imply different structural
organizations and different expectations of the population which
can greatly influence the parental experience. Investigating these
differences can be helpful when planning specific interventions
depending on the level of NICU.

This study was conducted within the framework of a 3-
year project implemented by Doctors with Africa CUAMM
(University College for Aspiring Missionary Doctors) that aimed
at improving the quality of NICU services in the three selected
hospitals. The project, designed together with the FMOH, started
in 2018 and included operational research and surveys on
newborn care to generate evidence to enable the FMOH to make
informed decisions.

Since sociocultural and economic contexts may have a strong
influence on parents’ experiences (17), it is important to take into
account the peculiarities of the context both during the validation
process of the tool and the interpretation of the data.

The complexity of applying a user assessment tool in the
Ethiopian context is increased by the many different languages
spoken by the population in Ethiopia.

The aim of this study was to (1) translate, adapt and
validate the EMPHATIC-N in two spoken languages in Ethiopia
(2) explore parents satisfaction with the care and treatment
received in the NICUs in three hospitals and (3) explore socio-
demographic characteristics and level of the NICU influence on
the EMPATHIC-N domains.

MATERIALS AND METHODS

Design
This is was multi-center cross-sectional quantitative study that
measured client satisfaction with NICU services. The study
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included a qualitative section to explore the parents’ answers to
the open questions.

Ethical Issues

The medical research ethics review board of one of the hospitals
(an Academic Hospital) and of the Oromia Regional Health
Bureau approved the study protocol. Considering the local
cultural context (18), a verbal informed consent was obtained
from all study participants (19-21). Parents were informed
about the study objectives and data were collected anonymously.
The interviewer gave the respondents enough information so
that they could provide an informed decision on whether to
participate in part or in the entire interview. Afterwards, the
consent forms were signed by the interviewer as evidence that
informed consent had been obtained from the interviewer.

Setting

The study was conducted in three different types of NICUs
in Ethiopia: a Level I NICU with 8 beds run by one General
Practitioner and 7 Nurses (4 of them with a 1-month training
session for NICU care); a Level II NICU with 6 beds run by
a Pediatrician, a Health Officer and 12 Nurses (4 of them with
a 1-month training session for NICU care); a Level III NICU
with 14 beds run by 2 Neonatologists, 2 Pediatricians, 9 Resident
Doctors, 8 Neonatal Nurses, 48 Nurses (12 of them with a 1-
month training session on NICU care). The average number of
monthly admissions in the first semester of 2019 was 23, 81, and
168 for Level I, II, and III, respectively. Level I and II were located
in the Oromia region, while Level III, an Academic Hospital,
was located in Addis Abebe, the capital city. Level I and Level
III NICUs were located in government hospitals, while Level II
NICU was located in a private not-for-profit hospital supported
by Doctors with Africa CUAMM. Admission and treatment costs
in all the NICUs were free of charge as per national policy.

Sample

Study participants were all parents whose newborns had been
discharged from one of the three NICUs or transferred to another
unit during the study period.

Only the parents of the newborns admitted to the NICUs
for more than 2 days were included in the study. Parents with
multiple births discharged on the same day, received only one
satisfaction questionnaire. Parents whose infants died while in
the unit were excluded from this study.

If both parents were present, only one of the parents was
interviewed, leaving the decision to the couple.

Sample size was determined conservatively by considering
10 respondents for each of the items (22) and a possible 10%
non-response rate was calculated, with N = 418 parents to
be interviewed.

The sample size was divided proportionally across the
three hospitals considering the average monthly admissions of
newborns. All the eligible respondents were interviewed until the
desired sample size was achieved.

Study Variables and Operational Definition
Socio-demographic variables such as age, sex, educational level
(high level of education was considered from secondary schools,
high school, grade 9-12 in Ethiopia), occupation (housekeeping
or any type of occupation) and place of residence (urban or
rural, based on the country’s administrative arrangements), were
collected from the parents interviewed. Moreover, infants’ sex
and length of hospital stay were collected from inpatients’
clinical records.

Five specific dimensions (Communication-Information
and Education, Care & treatment, Organization/ Hospital
Environment, Parental participation, and Professional Attitude)
related to parent satisfaction were investigated.

A 6-point Likert scale, from one, “not at all satisfied
to six, “all the time satisfied,;” was used to assess the 38
questionnaire items -responses, with higher scores indicating
greater parent satisfaction.

General experience outcomes answers (items Q39 and Q40),
“Recommend this NICU to anyone” and “Would you come back”
were conveniently dichotomized from the above 6-point scale to
“Not at all/a little/to some extent” if 1-4 points were scored and
to “Most of the time /always” if items were scored 5-6 points.
Answers “in some extend/largely satisfied” were included in the
first level together with the “not and little satisfied” to have more
balanced groups, because almost every parent was answering
“very largely/all the time satisfied” to these questions.

Answers about general impression (items Q41 and Q42
were dichotomized conveniently from a 5-point scale into
“Very dissatisfied, quite dissatisfied, and neither satisfied nor
dissatisfied” if 1-3 points were scored and “Quite satisfied and
very satisfied” if 4-5 points were scored.

The Instrument

The questionnaire was adapted from an internationally validated
tool for the assessment of parent experience and satisfaction in
the NICUs called the EMPATHIC-N Instrument, which consisted
of 57 items (3). Permission to translate and adapt the original
questionnaire was obtained from the author. A short version
of the instrument was developed, considering the previous
experience in reducing a similar questionnaire related to the
Pediatric Intensive Care Unit (23). During the reduction process,
attention was paid to keep the original balance among the
different items for each domain of the questionnaire. The project
team working on quality improvement in the three NICUs
was involved in this reduction process. Moreover, the medical
director of one of the involved hospitals, a NICU pediatrician
and President of the Ethiopian Pediatric Society participated in
this task.

All the suggested steps for translation and cultural adaptation
were followed (24, 25). Starting from the 57 items of the
EMPATHIC-N questionnaire (English version), 19 items were
considered inappropriate for the Ethiopian setting both for
cultural and organizational reasons. The reasons for the removal
of the items are reported in Supplementary File 1. Similarly,
the original final questions regarding overall satisfaction with
physicians and nurses (Q41 and Q42) from the original
EMPATHIC-N were substituted with more general questions
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evaluating care and treatment received from HCPs by the infant
and the parent, retrieved from another validated questionnaire
on NICU parents satisfaction, the NSS-13 tool (26). The
questionnaire also included four open questions to collect
comments or suggestions from the parents about their experience
with care received in the NICU during admission, stay, and
discharge plus a general comment on the service received.

The instrument was translated into the two languages mainly
spoken in the areas where the three hospitals were located—
Afan Oromo and Ambharic—and back-translated into English
to check for consistency. Finally, a pre-test was administered
on a small sample (n = 10) of the target population to assess
the comprehensibility of the instrument questions in the two
language versions.

Data Collection

The study was conducted between July and October 2019. Three
health care providers, who had no direct connection with the
service, were recruited as data collectors and received a 1-day
training session about the study tool and methodology. The
principal investigator supervised the data collection processes.
The interviewer invited the parents to participate in the survey
and to complete the questionnaire upon discharge from the
NICU. The interview was conducted in a previously identified
quiet location within the hospital and lasted on average of 20-
30 min. The interviewer marked the respondent’s response on
paper questionnaires and literally transcribed the answers given
to the open-ended questions. Then the data collector copied the
answers into an electronic database. The interviews were not
audio recorded. A number code was sequentially assigned to the
enrolled parents to ensure anonymity.

Data Analysis

Statistical analysis was conducted with R software (R version
4.0.3). Data coding, clearance and entry to the designed format
was done after completing data collection.

Descriptive analyses exploring participants’ characteristics
were included for the total sample and separately for the
three NICU levels. Frequencies and percentages were reported
for categorical variables, and medians with the interquartile
range (iqr) for continuous variables. Raw means and standard
deviations were included to describe single item results in
the sample.

The Kaiser-Meyer-Olkin (KMO) test of factorial adequacy
and Bartlett’s test were used to measure the factorability of the
correlation matrix.

Confirmatory factor analysis (CFA) was conducted to examine
the validity of EMPATHIC-N in this study. Five construct
domains were identified as latent variables, which had been
defined according to correspondent items in the original
EMPATHIC-N instrument. Goodness of fit was investigated
considering standard measures such as Comparative Fit Index
(CFL), Root Mean Square Error of Approximation (RMSEA),
and Standardized Root Mean Square Residual (SRMR) (27).
The reliability of each factor was examined through internal
consistency using Cronbachs alpha coefficients. Congruent
validity was examined by correlating the domains of the

questionnaire with the four general questions on parents” overall
experience and impression.

Univariate associations between participants’
sociodemographic characteristics and mean scores for the
five domains and for a total satisfaction score (calculated as
overall mean for all item scores), and for the dichotomized
general questions on overall experience and impression (Q39-
Q42) were investigated. The Wilcoxon rank-sum and Kruskal
Wallis tests were used for continuous variables and Fisher’s
exact tests was used for categorical variables. Multiple median
regression and logistic regression models were additionally
implemented to model multivariate associations between
parents and patients’ characteristics (age, residence, education,
occupation, length of hospital stay) and the outcomes (domain
scores and binary outcomes representing the four general
satisfaction items agreement). The level of statistical significance
was set at p < 0.05.

Qualitative data were collected from the open-ended
questions and analyzed through inductive content analysis
(28). The contents of the answers were compiled and coded
into subthemes independently by the principal investigator
and a co-investigator. The researchers created a consolidated
checklist that was used to independently apply the coding. The
subthemes were categorized into 6 themes: General reaction,
Communication, Relationship with Health Workers, Clinical
management, Organizational aspects and Environmental factors.

RESULTS

Characteristics of the Study Participants
Of the 418 parents who were invited to participate in the study,
386 accepted. Therefore, the overall response rate was 92%.
Specifically 91% (n = 32 out of 35) in NICU Level I, 94% (n = 117
out of 124) in Level IT and 92% (n = 237 out of 258) in Level III.
Most of the questionnaires were filled in Ambharic (71.8%, n. 277).
Almost all the respondents were the mothers (98.7%, n. 381),
most of them were married (97.7%, n. 378) and were housewives
(64%, n. 248). Table 1 reports the distribution of participants’
socio-demographic characteristics both in the whole sample and
across the NICU levels. Only the 9.8% of the responders’ infants
were hospitalized for more than 2 weeks.

Parents’ spoken language, place of residence, education level
and children’s length of stay were found to be differently
distributed across the NICU levels (Table 1).

Instrument Validation
Questions 12 (“We were daily informed about the physicians and
the nurses who were in charge of our child”) and 29 (“Nurses
and physician always identified themselves saying their name
and their role”) were not answered consistently. Low item-total
correlations (r = 0.02 and r = 0.03 respectively) and higher
“alpha-drop” estimates (Cronbach’s alpha for a group of items if
each item were dropped) showed that items were not correlating
well with the scale overall.

The Kaiser-Meyer-Olkin (KMO) statistic measure was 0.94
and Bartletts test resulted significative. Confirmatory factor
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TABLE 1 | Socio-demographic characteristics of the respondents and child admission variables (N = 386) in the whole sample and across the three NICU levels.

Variable N Level | Level Il Level lll Whole sample P?
(n=32) (n=117) (n=237) (n = 386)

Age, Median (q1, g3)° 386 25.5(21.5, 30.5) 26.0 (22.0, 30.0) 26.0 (24.0, 29.0) 26.0 (24.0, 29.0) 0.56
Language, n (%) 386 <0.001
Amharic 5(15.6) 35 (29.9) 237 (100.0) 277 (71.8)
Afan Oromo 27 (84.4) 82 (70.1) 0(0.0) 109 (28.2)
Residence, n (%) 380 <0.001
Rural 21 (70.0) 70 (61.9) 37 (15.6) 128 (33.7)
Urban 9(30.0) 43 (38.1) 200 (84.4) 252 (66.3)
Education, n (%) 386
No education 9(0.3) 38 (0.3) 29 (0.1) 76 (19.7) <0.001
Low education 13(0.4) 38 (0.3) 83 (0.4) 134 (34.7)
High education 10(0.3) 41 (0.4) 125(0.5) 176 (45.6)
Occupation, n (%) 0.08
Homeworking 22 (68.8) 84 (71.8) 142 (59.9) 248 (64.2)
Other 10 (31.2) 33 (28.2) 95 (40.1) 138 (35.8)
Parent gender, n (%) 386 0.78
Father 5(1.3) 2(1.7) 0(0.0) 3(1.3)
Mother 381 (98.7) 115 (98.3) 32 (100.0) 234 (98.7)
Child gender, n (%) 386 0.41
Male 20 (62.5) 70 (59.8) 127 (53.6) 217 (56.2)
Female 12 (37.5) 47 (40.2) 110 (46.4) 169 (43.8)
Length of stay, n (%) 386 0.04
<1 week 15 (46.9) 64 (54.7) 162 (64.1) 231 (59.8)
1-2 weeks 13 (40.6) 45 (38.5) 59 (24.9) 117 (30.3)
>2 weeks 4(12.5) 8 (6.8) 26 (11.0) 38 (9.8)
aKruskal test for continuous variables and Fisher tests for categorical variables.
bq1 = first percentile, g3 = third percentile.
TABLE 2 | Confirmatory factor analyses resullts.
Measures of fit® First order CFA Second order CFA

Ambharic Afan Oromo Whole sample Ambharic Afan Oromo Whole sample
CFI 0.81 0.71 0.80 0.80 0.70 0.79
RMSEA 0.06 0.10 0.06 0.07 0.10 0.07
SRMR 0.07 0.10 0.07 0.08 0.15 0.09

4CFl, comparative fit index; RMSEA, root mean square error of approximation; CFA, confirmatory factor analysis; TLI, Tucker-Lewis index.

A good model fit was attained for CFl close to 1, RMSEA < 0.06 and SRMR <0.08.

analysis (CFA) was performed for the whole sample and
separately for the two languages.

In line with the original instrument (3) and with the
following adapted versions (2, 8, 29, 30), five latent factors
were specified (Communication, Care & Treatment, Parental
Participation, Organization, Professional Attitude). Since
all factors were highly correlated (Supplementary File 2;
Supplementary Table 1), the model was re-specified by
defining a second order factor measured by the five domains
of the questionnaire. Model goodness of fit is reported in
Table 2, indices were not optimal but comparable with
results from previous studies (29). Second-order CFA

Factor loadings are available in the Supplementary File 2;
Supplementary Table 2.

Cronbach’s alpha coefficients for the two language sub-
samples and for the whole sample analyses (Afan Oromo and
Ambharic questionnaires combined) were very high (>0.70),
confirming the reliability of all the five construct domains across
the three combinations (Table 3).

There was congruence between the results obtained in the two
language samples and in the combined sample. For this reason,
the authors decided to describe the questionnaire outputs in
the overall sample of respondents, without distinguishing them
by language.
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TABLE 3 | Cronbach’s alpha internal consistency for each of the five construct
domains, separately for the two language sample subsets and for the total sample.

Amharic  Afan Oromo  Total sample

Communication 0.84 0.89 0.86
(information and education)

Care and treatment 0.90 0.87 0.90
Parental participation 0.77 0.77 0.74
Organization/hospital environment 0.76 0.92 0.79
Professional attitude 0.88 0.94 0.90
Overall measure 0.95 0.96 0.95

TABLE 4 | Domains Scores and total satisfaction score per each site (N = 386).

Variable, Level | Level Il Level Il Overall sample P
median (n=32 (n=117) (n=237) (n = 386)

(a1, q3)

Communication 3.79 5.29 4.57 4.71 <0.001
(Information (2.68, 4.64) (4.86,5.71) (3.86,4.86)  (4.00, 5.14)

and education)

Care and 4.75 5.62 4.88 5.00 <0.001
treatment (4.38,5.03) (5.25, 6.00) (4.38,5.00)  (4.62, 5.50)

Parental 4.37 517 517 517 <0.001
participation (3.96, 4.83) (5.00, 6.00) (4.83,5.50)  (4.67,5.62)
Organization/ 4.50 6.00 4.50 4.67 <0.001
hospital (4.33, 4.83) (5.00, 6.00) (4.17,4.67)  (4.33,5.17)
environment

Professional 4.00 5.89 5.00 5.11 <0.001
attitude (3.64, 4.25) (5.44,6.00) (4.67,5.22)  (4.67,5.67)

Total 4.25 5.56 4.83 4.92 <0.001
satisfaction (3.96, 4.50) (5.14,5.81) (4.44,5.03)  (4.53,5.38)

score °

2Kruskal Wallis tests.
b Calculated as mean of all the items scores.

Finally, correlations between the five domain scores and
the scores of items Q39-Q42, regarding general questions on
parents’ overall experience and impression, were all significant
(Supplementary File 2; Supplementary Table 5).

Parent Satisfaction and Association With
the NICU Level

For almost all the items, parent satisfaction with the quality
of care received in the NICU, the mean scores were higher
than four on the 6-point Likert scale (Supplementary File 2;
Supplementary Table 3).

The parents of children in the Level II NICU consistently
reported higher mean scores in all the questionnaire items and
for all the five domains. In the analysis of the five item-aggregated
latent domains (Q12 and Q29 excluded) the highest mean scores
were obtained (in descendent order) for Parental participation
[median 5.17; iqr (4.67, 5.62)], Professional Attitude [median
5.11; iqr (4.67, 5.67)] and Care and Treatment [median 5.00; iqr
(4.62, 5.50)]; while the total scores were relatively lower for the
domain areas of Communication [median 4.71; iqr (4.00, 5.14)]
and Organization/Hospital environment [median 4.67; iqr (4.33,
5.17)] (Table 4).

Table 5 shows statistic of the domain scores according to the
participants’ characteristics. The total satisfaction score varied
according to participants’ language, place of residence, and
level of education. Multivariate analyses showed consistent
results with univariate analyses (Supplementary File 2;
Supplementary Table 6). The language variable was not
considered in the models because Afan Oromo was not spoken
in one of the three hospitals (Table 1). Satisfaction scores were
always reported to be significantly lower in Level I and Level III
NICUs compared to Level II NICU (reference category).

Table 6 reports frequencies and percentages for the four
general questions, concerning parents’ overall experience and
impression. For the two “general experience” questions and the
two “general impression” questions, the percentage of parents
satisfied with the level of care in Level II NICU was higher than
90%. In the Level II NICU, for questions 39 and 40 almost 100%
of the parents were very or totally satisfied, and for questions
41 and 42, 95 and 90%, respectively, of the parents were quite
satisfied or very satisfied. Descriptions of the overall experience
and impression scores in the original undichotomized scales are
reported in Supplementary File 2; Supplementary Table 4.

NICU level, level of education and occupation were
found to be possibly associated to a different resulting
outcome in general question outcomes (Supplementary File 2;
Supplementary Table 7). Additionally, language and place of
residence were found to be possibly associated with answers
to question Q40. Multivariate logistic regression analyses
(Supplementary File 2; Supplementary Table 8) confirmed, for
the four outcomes, that the odds of being very largely/all the time
in agreement with Q39 and Q40 and quite/largely satisfied with
Q41 and Q42 were lower in Level I and III NICUs compared to
the Level I NICU, while holding the other variables constant.

Open Questions About Parents’ Experience
All the participants answered to at least three of the four open-
ended questions, providing 1,541 answers. Fourteen comments
contained two different subthemes generating a total of
1,555 comments.

Aspects related to admission, stay and discharge were often
reported in the “General experience” question, therefore the
authors decided to code together all the comments given to the
four questions.

Most of the comments were simple opinions or statements
about personal feelings. The main aspects commented in relation
to the experience were: information received (227 respondents),
speed of treatment (207 respondents), and HCPs' behavior (110
respondents). The complete list of the subthemes is reported in
Table 7.

DISCUSSION

This study aimed to investigate parents’ experience and
satisfaction with the care received in three different level
NICUs in Ethiopia. Therefore, two language translations, cultural
adaptation and validation of the questionnaire EMPATHIC-N (3)
were performed in this setting.
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TABLE 5 | Statistics of the domain scores according to participants’ characteristics.

Sample characteristic, median (q1, g3) Communication Care and Parental Organization/ Professional Total satisfaction
Treatment Participation Hospital Attitude score
environment
Age
<26 years 4.71 5.00 517 4.83 5.11 4.97
(4.00, 5.07) (4.62, 5.56) (4.67, 5.50) (4.33,5.17) (4.78, 5.67) (4.58, 5.38)
>26 years 4.71 4.88 5.17 4.50 5.11 4.89
(4.00, 5.14) (4.62, 5.50) (4.67, 5.67) (4.17,5.17) (4.56, 5.67) (4.47,5.38)
P 0.63 0.15 0.27 0.02 0.48 0.36
Language
Ambharic 4.57 4.88 5.17 4.50 511 4.86
(3.86, 4.86) (4.50, 5.25) (4.83, 5.50) (4.17, 5.00) (4.67,5.22) (4.47,5.11)
Afan Oromo 5.00 5.50 5.00 517 5.56 5.22
(4.57,5.57) (5.00, 5.88) (4.40, 6.00) (5.00, 6.00) (4.67, 6.00) (4.61,5.78)
P <0.001 <0.001 0.56 <0.001 <0.001 <0.001
Residence
Rural 5.00 5.19 517 5.00 5.22 5.11
(4.39, 5.43) (4.75,5.75) (4.50, 5.71) (4.50, 6.00) (4.86, 6.00) (4.69, 5.64)
Urban 4.57 4.88 5.17 4.67 5.00 4.86
(3.96, 4.86) (4.50, 5.25) (4.67, 5.50) (4.17, 5.00) (4.67, 5.25) (4.47,5.14)
P <0.001 <0.001 0.39 <0.001 <0.001 <0.001
Education
No education 4.86 5.00 5.00 5.00 5.11 4.96
(4.25, 5.43) (4.84,5.62) (4.67, 5.38) (4.46, 5.33) (4.97,5.78) (4.58, 5.47)
Low education 4.7 5.00 5.33 4.67 5.11 4.92
(4.00, 5.14) (4.75, 5.62) (4.88, 5.67) (4.33, 5.46) (4.81,5.78) (4.62, 5.52)
High education 4.64 4.88 5.00 4.67 5.11 4.89
(3.86, 5.00) (4.38, 5.50) (4.50, 5.50) (4.17, 5.00) (4.44, 5.36) (4.38, 5.18)
PP 0.15 0.004 0.009 0.03 0.04 0.06
Occupation
Housewife 4.71 5.00 5.17 4.67 511 4.92
(4.00, 5.14) (4.72, 5.50) (4.83, 5.54) (4.33,5.17) (4.78, 5.67) (4.58, 5.42)
Other 4.57 5.00 517 4.67 511 4.89
(4.00, 5.00) (4.38, 5.62) (4.50, 5.62) (4.17, 5.00) (4.44, 5.56) (4.33, 5.30)
P 0.12 0.15 0.3 0.06 0.13 0.13
Length of stay
<1 week 4.71 5.00 5.17 4.67 5.11 4.92
(4.00, 5.14) (4.62, 5.62) (4.67, 5.67) (4.33,5.17) (4.78, 5.67) (4.56, 5.35)
1-2 weeks 4.71 5.00 5.17 4.83 5.11 4.92
(4.14,5.14) (4.62, 5.62) (4.50, 5.50) (4.33, 5.83) (4.78,5.78) (4.53, 5.47)
>2 weeks 4.64 4.69 517 4.50 5.00 4.81
(3.86, 4.86) (4.25, 5.00) (4.71, 5.67) (3.88, 4.83) (4.38, 5.22) (4.17,5.06)
P° 0.59 0.01 0.39 0.11 0.11 0.24

aWilcoxon rank sum. PKruskal tests.

The lack of attention of parents in distinguishing the health
professional figures who were responsible for the care of the
newborn had already been taken into account during the
adaptation of the questionnaire, but was further confirmed by
the non-correlation of questions 12 and 29 relating to the
identification of health personnel. This study had a higher
response rate (94%) compared to other studies (2, 23), similarly
to one study conducted in a Pediatric ICU in Spain where the
questionnaire was administered at the time of discharge (30).
This high response rate could be partly explained by the data

collection method (direct interviews instead of self-compilation)
and by the level of satisfaction across all the sites, confirming
that people who report high satisfaction levels are more likely to
participate in a survey (31).

Most of the respondents were mothers. Such a high percentage
of mothers compared to fathers was also revealed in the
validation of EMPATHIC in Turkey (29) where—unlike other
contexts where both parents were given the opportunity to
respond together (2, 10, 11)—the couple was free to choose
whether the mother or the father wished to answer. This may also
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TABLE 6 | General questions on parents’ experience and impression.

Variable, n (%) Level | Level Il Level lll Overall sample P?
n=32 (n=117) (n=237) (n = 386)

Overall experience

1. We would recommend this NICU to anyone facing a similar situation <0.001
Not at all/to a small extent/to some extent/to a large extent 12 (37.5) 2(1.7) 47 (19.8) 61 (15.8)
To a very large extent/all the time 20(62.5) 115(98.3) 190 (80.2) 325 (84.2)

2. If ever we would get in the same situation again, we would like to come back to this NICU <0.001
Not at all/to a small extent/to some extent/to a large extent 8 (25.0) 2(1.7) 46 (19.4) 56 (14.5)
To a very large extent/all the time 24 (75.0) 115(98.3) 191 (80.6) 330 (5.5)

Overall impression

3. Allin all, how satisfied or dissatisfied are you with the treatment the child received at the NICU? <0.001
Very di isfied /di isfied /quite di isfied/neither satisfied nor dissatisfied 5(15.6) 6 (5.1) 45 (19.0) 56 (14.5)
Quite satisfied/very satisfied 27 (84.4) 111(94.9) 192(81.0 330 (85.5)

4. Allin all, how satisfied or dissatisfied are you with how you were treated as a parent? <0.001
Very dissatisfied /dissatisfied /quiet dissatisfied/neither satisfied nor dissatisfied 12 (37.5) 11(9.4) 46 (19.4) 69 (17.9)
Quite satisfied/very satisfied 20(62.5) 106 (90.6) 191 (80.6) 317 (82.1)

4Fisher exact tests.

TABLE 7 | Themes and selected verbatim responses to open questions about parents’ experience.

Theme Sub theme Participants Verbatim data extracts (Positive and Negative comments)

General reaction General opinion 378 Pos (360): “It was nice/great/perfect/wonderful/good/not bad” “No problem”
Neg (10): “I can’t say that it was good” “Not good. But | will come here If any problem
because | have no choice”

Feeling 205 Pos (205): “I'm happy/glad” “Leave with happiness”

Thanks 129 Pos (129): “Thank you” “May god bless all of them”

Recommendations 67 Pos (66): “Keep up the good work”, “Let the service continue as it is”

Neg (1): “I wish they could do more to improve”

Description 24 Pos (24): “I delivered in this hospital” “They took my baby with care and provided the
service”

Communication Language 3 Neg (3): “I have a language problem. Some of them don’t understand me”

Information received 227 Pos (205): “They listen to me and answer my question properly”,“l got a good response
for my questions”, “I got health education on how to care for my baby”

Neg (22): “When | asked about my baby’s condlition some nurses gave me the wrong
information”, “They didn’t discuss with the mother”, “No needful advice”
Relationship with health workers Behavioral 110 Pos (91): “They were welcoming” “They treated me well/with love and care”
Neg (19): “They didn’t have any sympathy” “Some nurses have no respect for mothers”
Clinical management Care 56 Pos (38): “My baby got good care and treatment” “Compared to the health center, the
care and treatment is very good”, “Preparation service is good”
Neg (18): “I don’t believe my baby got good care”, “Some nurses did not follow children
well especially during night time”, “There is negligence in the night shift”

Equality 8 Neg (8): “The service should be the same for everyone” “I Suggest If we get equal care

and treatment from all the nurses all the time”
Organizational aspects Speed of treatment 207 Pos (203): “Mly child was admitted soon” “They were fast”
Neg (4): “There was a problem during admission, | was waiting”, “Not fast”

Services 20 Neg (20): “There is a problem in the laboratory, they were taking our blood outside the
hospital” “There is no good coordination to get laboratory results”, “Even the oxygen is
outside”

Equity 3 Pos (3): “We got help for free it is good especially for poor people”

Priority 1 Neg (1): “I wish the ward room service gave priority to infant patients”

Environmental factors Comfort 96 Pos (87): “The place was comfortable” ‘I felt comfortable”
Neg (9): “It doesn’t give me comfort”

Equipment 17 Neg (17): “There are no beds for mothers, especially for mothers who delivered”, “I slept
on the chair/on the floor”, “There are not enough gowns and caps”

Space 3 Neg (3): “I wish there were additional rooms” “The room is too small”

Cleanness 1 Neg (1): “The Kangaroo Mother Care room is not clean”
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because mothers are more present in hospitals and more involved
in the care of newborns, especially in low-resource settings.

In the whole sample, parents resulted to be altogether satisfied
with the care received in NICUs. Questionnaire items scored
similarly to those of previous studies conducted in different
international contexts with average scores even higher than
the averages we found (2, 11, 30). These results may suggest
a possible ceiling effect that could be due to the parents’
feelings of gratitude at the time of their infant’s discharge. The
implementation of a different scale could be tested in future
studies for EMPATHIC-N.

In this study setting, parental participation scored highest
among all the five questionnaire domains, whereas the
organization/hospital environment domain received the
lowest scores for parent satisfaction. This was not highlighted in
other study settings (2, 8, 29, 30, 32).

The scores across the five domains were found to vary
significantly across the three NICU levels (Level I, II, and III).

Parents of infants assisted in the Level II NICU, expressed a
higher level of satisfaction, in all domains, after adjusting the
results for parents’ socio-demographic characteristics. Instead,
satisfaction with Level I NICU resulted in scores lower than
four, especially for Communication and Professional Attitude
domains. This evidence might be due to the different NICU
levels, to whether the hospitals were public or private and to the
intervention in the level II NICU supported by CUAMM.

From the point of view of the NICU level it can be assumed
that the intermediate level was the one that satisfied parents most,
because it offered more services than level I, but did not suffer
from heavy workload like in level III (33).

In the literature it has been shown how drugs and medical
equipment availability (13), availability of laboratory, radiology
services and rooms for accommodation (19) can influence
patients’ satisfaction. On the other hand, there is evidence that
parental satisfaction in provincial centers is higher than in
national specialist centers, probably due to the lower severity of
cases and less stressful working conditions (34, 35). Moreover, a
greater satisfaction of patients in hospitals with a private-public-
partnership than in public hospitals has already been previously
reported (36). Among other aspects this may have influenced
parental satisfaction with discharge preparation (37) and health
workers’ care and behavior (38, 39). In fact, there is also evidence
that the working environment and infrastructure could motivate
HCPs to deliver high quality of care (40).

The respondents’ level of education was found to be inversely
associated with the level of satisfaction, as already reported by
other authors (12, 41). This might indicate that parents with a
higher level of education have a greater expectations regarding
the quality of care provided to their newborn.

Similarly, it has been shown that place of residence might
influence satisfaction, whereby people living in rural areas tend to
be more satisfied compared to those living in urban areas (12, 41).
Levels of parent satisfaction in Care and Treatment for their
children were also found to be lower for longer lengths of hospital
stay. As also reported by other authors, longer hospitalization
tends to be associated to lower satisfaction ratings (42). This
could also be due to the greater seriousness of the clinical

conditions of the infants who stayed longer in the NICU, and
parents had more time to observe the NICU environment and
its weaknesses. Therefore, the evaluations by parents who were
older, more educated, lived in urban areas, and whose child had a
longer length of stay in the NICU, should be used as benchmarks
to guide the improvement interventions. In fact, the needs of this
population should constitute the basis for more targeted health
services for infants and parents in NICUs also in Ethiopia.

In the open questions, parents often gave either positive
or negative opinions, but there were many who pointed out
possible areas for improvement, even without expressing a
direct judgment.

Much attention was paid to the relationships they built with
the hospital staff (information received and HCPs’ behavior) as
also highlighted in other contexts (11).

Positive comments can be very useful to share with the staff
to reinforce trust in the HCPs. On the other hand, criticism
can be useful to policy makers to improve and make specific
interventions. These findings could be used to prompt further
discussion, consideration and evaluation for themes such as the
cultural approach methodology to apply in these settings. The
staff would then be invited to evaluate the parents’ feedback,
understand any issues and gaps they might encounter and find
solutions to address them.

Comments to open questions have also been made available
in disaggregate versions (for each study site) to stakeholders and
policy makers, but were not presented in this paper.

LIMITATIONS

This survey was conducted upon discharge of the patient from
the NICU. Although investigators tried to conduct the interview
only after discharge was completed, guaranteeing the anonymity
of the interview, being still in the hospital setting may have
induced fear of retaliation from the medical and nursing staff for
negative or non-favorable reports on the care they provided (11).

The study design provided for a long period (45-60 days) of
data collection. This could have led the data collector to develop
emotional attachment with the NICU staff and therefore could
have prompted staff to improve in their actions and impressions
with the parents. To minimize it, data collectors were asked to
limit their interactions with staff.

Despite the attempt to guarantee the privacy of the parents
during the data collection interview, it could be possible
that noise and distractions in the NICU may have led to
environmental bias, not allowing the parent to fully concentrate
on the questions of the survey. Moreover, collecting data in the
same day the infants were discharged could have overwhelmed
the parents, but this was the same timing used in similar
studies (2).

The data collection tool used in this study, the 6 point-
likert scale questionnaire, was not originally designed to be
administered by interviewer (3, 23), but as a self-administered
questionnaire. The approach/questioning of the interviewer to
make clarification on the scales combined with the low level of
educational status of the respondents may have led to response
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bias. To minimize this issue, the interviewers were oriented prior
to data collection to suggest respondents to choose between
numbers 1 to 6 indicating that 1 for “Not at all” to 6 for “All
the time”.

When comparing satisfaction across the different NICU levels,
the health personnel staffing levels and their job satisfaction,
which may have affected their care activities, were not taken into
consideration. Future studies on this issue will also need to take
these aspects into account.

The role played by public or private hospital ownership in the
provision of care was not been investigated in the present study.
Further insights are needed to distinguish whether private non-
profit NICU facilities led to better parent satisfaction than the
public ones investigated in this paper.

In addition, some of the parents’ characteristics that may have
influenced their experience were not considered in our study,
such as having other children at home to care for or having had
previous experience with NICU services.

CONCLUSION

In the present study, we found that the EMPATHIC-N
questionnaire can be applied to measure parental satisfaction
and can be adapted to different cultural contexts. This study
investigated parents’ satisfaction in Ethiopia, also comparing
results across three different NICU levels. Parents’ overall level
of satisfaction with the care provided to their child was good,
in particular with regard to “Parental participation.” Another
interesting finding of this study was that healthcare workers
tended not to give much importance to introducing themselves
to the patients and their parents. In addition, we found that
different domains in the healthcare service might influence the
level of parent satisfaction according to characteristics such as
education and place of residence. Healthcare team members need
to be aware of the increasing importance of identifying parental
expectations and understanding its significance. In addition to
the clinical care they provide to the newborn, the healthcare
staff must also consider the needs of parents as part of their
daily practice.

Further studies are needed to improve staff awareness about
parent satisfaction and more precisely on their evaluation of
aspects related to the care provided across the different NICU
levels. Long-term investigation is also recommended to better
evaluate and understand differences in the way care is provided
across the different NICU levels in Ethiopia.
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Abstract

Background: The neonatal mortality rate in the Central African Republic
(CAR) is 42.3 per 1000 live births in 2017, indicating that CAR is with the
highest number of newborn deaths. Objective: The objective is to clarify the
risk factors of neonatal deaths in this area. Methodology: A case-control
study with retrospective data collection. Targets were newborns >7 days, hos-
pitalized and dead (cases), and newborns admitted after the respective case
during the study period and discharged before the 7" day of life. This study
was carried out between 2016 and 2018 in the neonatal unit of the “Complexe
Hospitalier Universitaire Pédiatrique de Bangui” (CHUPB), the only national
hospital for newborns care in the CAR. Results: We included 902 newborns,
with 451 cases of early neonatal death and 451 controls. 4168 newborns were
admitted to the neonatology unit with 621 early death cases; a lethality rate of
14.9%. Early neonatal deaths factors were: newborns with low birth weight
(OR = 22.59; 95% CI [15.93 - 32.04]; P < 0.001); mothers who did not attend
antenatal care (OR = 5.54; 95% CI [3.95 - 7.79]; P < 0.001), home delivery
(OR = 0.70; 95% CI [0.03 - 0.15]; P < 0.001); young maternal age < 25 years
(OR = 2.08; 95% CI [1.58 - 2.73]; P < 0.001); non-medical transport (OR =
2.14; 95% CI [1.03 - 4.46]; P = 0.03); origin from remote areas (OR = 5.25;
95% CI [3.95 - 6.98]; P < 0.001); isolated prematurity (P < 0.01); anox-
o-ischemic encephalopathy (OR = 12.72; 95% CI [6.54 - 34.73]; P < 0.01); de-
livery by cesarean section (OR = 0.59; 95% CI [0.41 - 0.84]; P < 0.001); pre-
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term delivery (OR = 29.36; 95% CI [20.12 - 42.81]; P < 0.001), and maternal
lower education (OR = 5.65; 95% CI [4.08 - 7.81]; P < 0.001). Conclusion:
The early neonatal mortality rate remains high in this area. Controlling the
factors mentioned above might lead to improving the survival of newborns.

Keywords
Early Neonatal Mortality, Risk Factors, CHUPB, CAR

1. Introduction

Neonatal death, including children born alive and dead between birth and the
28th day of life, is a public health concern. It is considered early death when it
occurs before the first week of life [1]. It can be divided into two sub-categories:
early neonatal mortality between 0 and 6 days and late neonatal mortality be-
tween 7 and 27 days [2].

According to the World Health Organization (WHO), overall neonatal deaths
are 2.6 million [3]. This neonatal mortality is an indicator of obstetric and neo-
natal care quality which is the witness of the socio-economic development level
of a country. This mortality remains 10 to 15 times higher in developing coun-
tries than in developed ones [4]. Thus, only one in 1000 dies in the first 28 days
of life in Japan but, in CAR, out of 1000 babies born, 42.3 will not survive at one
month of life, otherwise one in 20 newborns. This epidemiological profile data
makes CAR the first in the world among low-income countries with the highest
number of neonatal deaths [5]. Likewise, intra-hospital neonatal mortality is
higher and varies according to the health setting. Early neonatal mortality can
exceed 50% in the neonatal units in low-income countries’ hospitals [6] [7]; the
contributing factors are the socio-economic environment, access to care, the
type of patients, the medical equipment, and human resources [7].

In sub-Saharan Africa, where the Central African Republic is located, the birth
of a baby is an important and joyful social event for the family and the whole
community. However, the death of a newborn is a trauma to the family for which
the community often tries to find fatalistic explanations. Few data on early neo-
natal death in CAR are available; hence this case-control study aims to deter-
mine the frequency, clinical, and outcome characteristics and to identify the risk
factors associated with early neonatal mortality at the pediatric teaching hospital

of Bangui.

2. Methodology

The study was retrospective. It was carried out between 2016 and 2018 in the
neonatal unit of the pediatric teaching hospital of Bangui, the only national hos-
pital for newborn care in the CAR. No conventional care system and graduated

patient management are operational in the current health pyramid. Barely 4% of
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patients are referred from peripheral health facilities to the pediatric hospital.

The unit includes in situ diagnostic tools (pulse oximeter, transcutaneous bi-
lirubinometer, glucometer, and urine strips), warming (radiant lamps), manual
ventilation, oxygen therapy (oxygen concentrator, masks, and nasal cannula) as
well, as for intravenous and umbilical infusions. Cardiorespiratory monitors,
phototherapy devices, and syringe pumps are also available. Assisted ventilation
and positive airways pressure at the end of expiration are not available. The
skin-to-skin or kangaroo method sub-unit has 8 beds with breastfeeding sup-
port. The hospital laboratory operates 24 hours 7 days and performs biological
hematologic, biochemical investigations (dosage of C-reactive protein, serum
creatinine, bilirubin, and blood ionogram) and bacteriology (blood cultures,
urine cultures, etc. analyzes of cerebrospinal fluid). The imaging department can
perform standard radiology and ultrasound. Computed tomography is feasible
in the imaging unit close to the hospital but is not free of charge. The staff
members of the neonatal unit include a pediatric neonatologist, residents in pe-
diatrics, two nursery nurses, and ten nurses. The ratio is equal to one nurse for
4.2 newborns.

The retrospective data collection included as cases: any newborn less than
seven days hospitalized in the ward and died during the study period. The con-
trol group consisted of all newborns admitted to the ward immediately after
their respective cases during the study period and who survived till their seventh
day of life. Those who died upon arrival or after seven days of life, as well as
those released alive after seven days of life, were not included. The study va-
riables related to the mother were age, parity, quality of antenatal care, occupa-
tion, socio-economic level, education level, location, marital status, and Clinical
incidents during the current gestation. Newborn variables were origin, mean of
transport, reason for hospitalization, type of delivery, gestational age, sex, birth
weight, hospitalization duration, clinical signs, diagnosis, treatment and out-
come.

A low level of education was defined by education not exceeding elementary
level or lack of education. The housewife is defined as any woman whose main
occupation is to take care of the household tasks. Low birth weight is defined as
a birth weight less than 2500 grams. Respiratory distress is defined as a Silver-
man score > 4. The model of appropriate antenatal care (ANC) used for this
study is that of WHO 2016, with eight ANC [8]. Data was collected from the
service’s registers and medical records. These collected data have been kept se-
cret for the respect of confidentiality. The data had been analyzed using Epi Info
7 software in version 7.1.3.3. The p-value < 0.05 was considered significant, and

the odds ratio was calculated with a 95% confidence interval.

3. Results

Out of 4168 newborns admitted to the neonatal department of the pediatric hos-
pital, early death occurred in 621; a lethality of 14.90%. From one year to anoth-
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er, we observed a lethality rate of 14.41% (195/1353) in 2016, 17.12% (245/1431)
in 2017, and 13.07% (181/1384) in 2018, as shown in Figure 1.

Among the 621 files of newborns that died early, we kept 451 files whose in-
formation could be used in accordance with the case inclusion criteria.

Likewise, out of the 2245 files of newborns survived before the 7* day, we se-
lected 451 files whose information could be used in accordance with the case

control criteria. One control was matched to each case.

3.1. Maternal Characteristics and Early Neonatal Death

The mean age of the mothers in the cases group was 22 + 6 years versus 26 + 5
years for the control group’s mothers (P < 0.001). Teenager and young mothers
(under 25 year-old) represented 60.53% (n = 546), with the percentage of 57.14%
(n = 312) and 42.86% (n = 234), respectively among cases and controls. They
lived in rural areas in 68.25% (n = 329) for the cases and 31.75% (n = 153) for
the controls (p < 0.001) and were primiparous in 50.16% (n = 311) for the cases
versus 49.83% (n = 309) for the controls. Among the cases, mothers have no
education in 62.14% (n = 384) versus 37.86% for controls (n = 234). Newborns
of women who did not attend antenatal care were 5 times more likely to die early
(OR = 5.54 95% CI [3.95 - 7.79]; P < 0.001). About one in seven women
(58.10%) with Clinical incidents during the current gestation had the risk of los-
ing her baby early (OR = 1.4; 95% CI [1.04 - 2.10]; P = 0.02). Childbirth in a
hospital was a protective factor against death (OR = 0.70; 95% CI [0.03 - 0.15]; P
< 0.001). Cesarean delivery was counted among the risk factors for early neonat-
al death (OR = 0.59; 95% CI [0.41 - 0.84]; P < 0.001). Finally, newborns of
women with lower education, were 5.65 time more likely to die (OR = 5.65; 95%
CI [4.08 - 7.81]; P < 0.001). See Table 1.

3.2. Characteristics of the Newborn and Early Neonatal Death

Male sex was 48.27% (n = 307) among cases and 51.73% (n = 329) among con-
trols. The sex ratio was 2.13 for cases and 2.69 for controls.

Newborns with low birth weight were 22.59 times more at risk of early neo-
natal death (OR = 22.59; 95% CI [15.93 - 32.04]; P < 0.001). The risk of early
neonatal death was 29.36 times greater in newborns of gestational age below 37
weeks of amenorrhea based on Finnstrom score (OR = 29.36; 95% CI [20.12 -
42.81]; P < 0.001). Non-medical transport increased the risk of early neonatal

Figure 1. Distribution of early neonatal death by year.
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Table 1. Relationship between early neonatal death and the characteristics of the mother.

Parameter

Mothers age (in year)
<25 (n = 546)
> 25 (n = 356)
Location
Rural (n = 482)
Urban (n = 420)
Marital status
Singles (n = 521)
Maried (n = 381)
Education level
No education (n = 618)
Educateds (n = 280)
Profession
Paid employment (n = 72)
Other Jobs (n = 830)
Parity
Primiparous (n = 620)
Multiparous (n = 282)
Antenal care well followed
No (n = 248)
Yes (n = 654)
Delivery place
Hospital (n = 805)
Home (n = 97)
Type of delivery

Vaginal (n = 747)

Ceasarian section (n = 155)

Clinical incidents during the current gestation

Yes (n = 155)

No (n =747)

(N, %)

312 (57.14)
139 (39.05)

329 (68.25)

122 (29.1)

250 (47.98)

201 (52.75)

384 (62.14)

63 (22.50)

33 (45.83)

418 (50.36)

311 (50.16)

140 (49.64)

194 (78.22)

257 (39.29)

362 (44.96)
89 (91.75)

357 (47.79)

94 (60.64)

90 (58.10)
361 (48.33)

Death cases Cases controls

(N, %)

234 (42.86)
217 (60.95)

153 (31.75)

298 (70.9)

271 (52.02)

180 (47.25)

234 (37.86)

217 (77.50)

39 (54.17)

412 (49.64)

309 (49.84)

142 (50.36)

54 (21.78)

397 (60.71)

443 (55.04)

8(8.25)

390 (52.21)
61 (39.36)

65 (41.90)

386 (51.67)

OR

2.08 [1.58 - 2.73]

5.25 [3.95 - 6.98]

0.82 [0.63 - 1.07]

5.65 [4.08 - 7.81]

0.83 [0.5 - 1.35]

1.02 [0.77 - 1.35]

5.54 [3.95 - 7.79]

0.70 [0.03 - 0.15]

0.59 [0.41 - 0.84]

1.4 [1.04 - 2.10]

<0.01

<0.01

0.07

<0.01

0.88

<0.01

<0.01

<0.01

0.02

death by 2.14 (OR = 2.14; 95% CI [1.03 - 4.46]; P = 0.03). The risk of early neo-
natal death was 12.72 times in anoxic ischemic encephalopathy (OR = 12.72;
95% CI [6.54 - 24.73]; P < 0.001). Congenital malformations increased the risk of
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early neonatal death by 1.2, but the link was not statistically significant (OR =
1.2;95% CI [0.36 - 3.96]; P = 0.09). See Table 2.

Table 2. Relationship between early neonatal death and newborn characteristics.

Death cases Case control

Parameters N (%) N (%) OR P
Sex
Male (n = 636) 307 (48.27) 329 (51.73)

0.79 [0.5 - 1.05] 0.10
Female (n = 266) 144 (54.14) 122 (45.86)

Gestationnal age (in week)

<37 (n = 390) 345 (88.46) 45 (11.54)
29.36 [20.12 - 42.81] <0.01
>37 (n=512) 106 (20.70) 406 (79.30)
Weight (in grams)
<2500 (n = 487) 389 (79.87) 98 (20.13)
22.59 [15.93 - 32.04] <0.01
>2500 (n = 415) 62 (14.94) 353 (85.06)

Transportation means
Non médicalisé (n = 868) 440 (50.7) 428 (49.3)
2.14[1.03 - 4.46]  0.03
Médicalisé (n = 34) 11(32.35) 23 (67.65)
Diagnosis at time of death
Prematurity with complication
Yes (n=184) 150 (81.53) 34 (18.47)
6.11 [4.09 - 9.12] <0.01
No (n = 718) 301 (41.9) 417 (58.1)
Prematurity without complication
Yes (n = 142) 0 (00) 142 (100)  ceeeeeee <0.01
No (n = 760) 451 (59.4) 309 (40.6)
Neonatal distress respiratory
Yes (n = 191) 103 (53.92) 88 (46.08)
1.22[0.88-1.68] 0.2
No (n=711) 348 (48.9) 363 (51.1)
Encephalopathy anoxo-ischémia
Yes (n=111) 101 (90.99) 10 (9.01)
12.72 [6.54 - 24.73] <0.01
No (n=791) 350 (44.3) 441 (55.7)
Neonatal infection
Yes (n = 253) 85(33.59) 168 (66.40)
0.39 [15.93 - 32.04] <0.01
No (n = 649) 366 (33.6) 283 (66.4)
Congenital malformation
Yes (n = 11) 6 (54.54) 5 (45.46)

1.2[0.36-3.96]  0.09
No (n = 891) 445 (49.9) 446 (50.1)
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Continued
Jaundice encephalopathy
Yes (n =3) 2 (66.6) 1(33.4)
2[0.18 - 22.18] 0.56
No (n =899) 449 (49.9) 450 (50.1)

Neonatal Tetanus

Yes (n=3) 2 (66.6) 1(33.4)
2[0.18 - 22.18] 0.56
No (n =899) 449 (49.9) 450 (50.1)

Hemorrhagic disease of newborns
Yes (n=2) 2 (100) 0 (00)

-------- 0.15
No (n = 900) 449 (49.88) 451 (50.2)

4., Discussion

The present study focused on newborns managed in a neonatal unit of the only
national referral hospital center, which receives approximately 95% of births
with problems in Bangui and its surroundings. These newborns already have a
higher risk of mortality compared to healthy newborns. Thus, the results ob-
tained remain valid for the framework of the study and do not reflect the situa-
tion in the general population where the neonatal mortality rate is 42.3 deaths
per 1000 live births [3]. Under the conditions of hospital care in Bangui, Bobossi
in 1999 reported the result of a pediatric intervention in the delivery room for
newborns requiring intensive care. The hospital mortality rate was 9.7% [9]. In
2003, the latter observed this time, at the Pediatric hospital—the only pediatric
unit in the Central African Republic geographically separated from maternity
hospitals—overall intra-hospital mortality of around 28.4% [10]. By applying the
2/3 rule according to Lawn [11], we would have an early intra-hospital mortality
rate of about 18.9% in 2003, close to the trend observed in 2017. These compar-
isons show a fluctuation in the rate of early intra-hospital mortality from 13.07%
to 18.9%, clearly superior to the results obtained in the first hours after resusci-
tation in the maternity ward of the Bangui Community Hospital in 1999 (9.7%).
It was a pilot project that was never carried out. According to this analysis, it
is more than urgent to reduce external transfer by creating neonatal units in the
referral maternities in Bangui; waiting for decentralization in the different health
regions of the country. The low mortality in facilities caring for mother and
newborn is a reality confirmed by the observations of Kedy in Douala with 6.6%
[12], Garba in Niamey with 6.31% [13], Manzar in Pakistan with 6.39% [14], and
Baker in New York with 1.9 per 1000; materializing both the protective aspect of
in situ interventions for the newborn and the quality of care in developed coun-
tries [15]. The difference in care observed, between developed and developing
countries, for hospitals with neonatal intensive care units as well as in health
systems where referral to tertiary care is possible, reveals the lack of interven-

tions upstream of maternity hospitals and pediatric units to prevent obstetric
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complications [16] [17] [18].

For the Central African Republic, during the study period, the lack of antenat-
al and pre-natal interventions would be partly induced by armed conflicts. In-
deed, in addition to the conflicts responsible for the decline in the use of servic-
es, the weak contribution of the State to health expenditure previously prevented
the development of the health system in a context where the population—mostly
poor—struggled to access care [19]. Thus, with free care, already effective in the
pediatric unit, it is necessary to combine the optimization of pregnancy moni-
toring and the organization of timely transfers of parturients to obstetric referral
centers to reduce the cause of the obstetric complications of neonatal deaths [20]
[21]; waiting for the end of armed conflicts and the increase in the financial con-
tribution of the State to health care.

4.1. About the Relationship between Early Neonatal Death and
Maternal Characteristics

For maternal factors, our results showed that parturients under 25-year-old,
primiparous, and not attending school are the most affected by early neonatal
deaths. This observation was made by Blondel in France [22] and could be ex-
plained, among others, by the fact that in CAR, sexual activities are precocious,
in particular with unwanted pregnancies: a source of inappropriate follow-up;
negatively impacting the quality of antenatal and post-natal. The data from our
work supported observations on the barriers to accessing pregnancy follow-up
[23]. Thus, the lack of prenatal consultation, multiplying by 5.54 the risk of
death of the newborn, is usual [7] [24] [25] [26] [27]. For Garba in Niger, moth-
ers who have had a good ANC are 3.72 times less likely to see their child die
[13]. Like poor pregnancy follow-up, rural origin increases the risk of early neo-
natal death. This has been reported in several studies suggesting the geographic
barrier and/or life in rural areas as risk factors for neonatal death [25] [28] [29].
Contrary to the majority of studies that consider the cesarean section as a
protective factor of early neonatal death and would even make it possible to
avoid perinatal mortality by 71% [30], in our study; this mode of delivery is
linked to the risk of early neonatal death. This observation, which corroborates
Akinyemi’s observations [21], would be because cesarean sections are often in-
dicated in our maternity hospitals for maternal rescue or acute fetal suffering;
exposing them to the risk of induced prematurity and neonatal asphyxia; so

many clinical situations unfavorable to the survival of the newborn.

4.2. About the Relationship between the Early Neonatal Death
and Newborn Characteristics

In our study, most newborns are male, of low birth weight, and for most of the
time, born before 37 weeks of gestation in respiratory distress and transported to
the pediatric unit by non-medical transportation. This male predominance does
not influence the occurrence of early neonatal deaths, unlike observations showing
the male sex as a risk factor for neonatal mortality [31] [32] [33] [34] [35]. The
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factors that cause early neonatal mortality are preterm delivery, low birth weight,
and inappropriate transport. Neonatal infection, anoxo-ischemic encephalopa-
thy (EAI), and congenital malformations are the most observed neonatal pa-
thologies.

In our series, the first day of life is the deadliest of the neonatal period with a
proportion of 85.15% (n = 367); obeying the two-thirds rule of deaths occurring
within 24 hours of birth, reported by several authors [10] [11] [36]. Considering
the risk factors of early lethality, prematurity, being the primary goal of antenat-
al consultations, has been shown to be the first direct cause of early neonatal
mortality. This does not seem surprising, taking into account many factors—
providers of prematurity and its consequences—present in the Central African
Republic and described elsewhere linked to the low socio-economic level, insuf-
ficient medical follow-up of pregnancy, early motherhood, childbearing, long
journeys, and inappropriate means of transport [37] [38] [39]. But this predo-
minance of prematurity is not particular to developing countries [40] [41]. Re-
garding selection bias for prematurity and hypotrophic infants, there are often
difficulties in estimating gestational age (ignorance of the date of the last men-
struation, absence of early ultrasound) [42]. But, a careful clinical examination
(Finnstrom score) allowed us most often to differentiate between the true pre-
mature and the hypotrophic newborn. Anyway, newborns with low birth weight
have 22.59 times more risk of dying than those with normal birth weight. Several
authors in Africa [24] [25] [43] [44] [45] [46] [47] and in Asia [48] [49] have
reported the same findings. The main thing is to observe that most children with
low birth weight are not preterm—that they have in common problems of
growth in utero, generally due to the poor health of their mother [50] in order to
intervene upstream on the health problems of women of childbearing age.

Regarding the pathologies found in early deaths newborns in our series, mal-
formations are major contributors, followed by anoxo-ischemic encephalopathy,
infections, and respiratory distress. Infections, prematurity, and brain injury are
frequently cited causes of neonatal mortality in Africa, varying in their propor-
tion from one site to another [51] [52]. According to Lawn [53], worldwide in
2012, the clinical situations frequently associated with neonatal mortality are
complications of prematurity (0.99 million, 34%), perinatal asphyxia (0.72 mil-
lion, 25%), and infections (including sepsis, meningitis, and pneumonia; 0.64
million, 22%). It is also reported in Lawn’s systematic review that complications
of preterm delivery have similar proportions in countries with low mortality and
high mortality. However, poor management of preterm newborns is observed in
most countries with high mortality. Yenan [54] pointed out the limits of human
and material resources in newborn care management in Bouaké. Azaria [40]
underlines that “in addition to the organization of societies around access to care
and the influence of modes of solidarity on the national health of people in pre-
carious situations, also include ethnic differences or geographical, educational
level and territorial inequalities” and proposes to take into account while ana-

lyzing. Thus, we have to recognize that national solidarity, through free health
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care offered to children in the Central African Republic, is far from solving the
problems of neonatal morbidity and mortality. It seems like this system gene-
rates the inadequacy between need and offer as human and material resources
are lacking, given the realities revealed by Yenan et al [54]. If we refer to the
study on the nurse’s workload carried out in 2002 by Aitken, the patient/nurse
ratio is not blamed [55]. The workload of the pediatrician likely remains to be
blamed at the pediatric hospital. Indeed, the standards of practice in the neonatal
hospitalization unit require the presence of a pediatrician 24 hours 7 days skilled
in neonatal resuscitation [56]; whereas in our case, the pediatrician—with this
skill—provides care in the unit for 8 hours out of the 24 required.

Our observation concerning the strong implication of congenital malforma-
tions is supported by the assertions that a gradient between the risks of conge-

nital anomaly increase as the precariousness index increases [57].

5. Conclusions

This study, limited to the only referral neonatal unit in the Central African Re-
public, showed determinants of early neonatal mortality often observed in coun-
tries with high mortality is related to the young age of the mother, the poor an-
tenatal care, rural area, cesarean section, gestational age < 37 weeks, weight <
2500 g, external transfer, infections, perinatal asphyxia, congenital abnormali-
ties, and respiratory distress.

The literature review has shown us that beyond national solidarity targeting
the most vulnerable in the form of free healthcare implementation at the neo-
natal unit in Bangui, it would be necessary to decentralize the care of pregnant
women and newborns, facilitate access to education for mothers and improve
the offer/need ratio in response strategies aiming to increase newborn survival in
the Central African Republic.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References
[1] OMS (2011) La mortalité néonatale baisse trop lentement, surtout en Afrique. 12 p.

[2] Amorissani-Folquet, M., Dainguy, E., Kouakou, C., Benie, B.V.]J. and Houenou, Y.
(2007) Facteurs de risque de mortalité néonatale précoce du nouveau-né a terme au
service de pédiatrie du chu de cocody. Revue International des Sciences Médicales,
9, 28-33.

[3] Lawn, J.E, Blencowe, H., Waiswa, P., et al (2016) For the Lancet Ending Preventable
Stillbirths Series Study Group with the Lancet Stillbirth Epidemiology Investigator
Group. Stillbirths: Rates, Risk Factors, and Acceleration towards 2030. Lancet.

[4] Hoan, P.T., Bao, T.V., Huong, N.T., Manirankunda, L. and Boelaert, M. (2000)
Mortalité Néonatale précoce a I'Hopital de gynécologie-obstétrique de Hanoi,
Vietnam. Bulletin de la Société de Pathologie Exotique, 93, 62-65.

DOI: 10.4236/0jped.2021.114079

Maternal
and child health

849 Open Journal of Pediatrics

Papers



p.79

Doctors with Africa CUAMM

J. C. Gody et al.

Field research

(5]

[6]

(7]

(8]

(9]

(10]

(11]

[12]

(13]

(14]

(15]

(16]

[17]

(18]

Taylor, G., Devine, S., Carvajal-Aguirre, L., Hug, L., Porth, T., You, D.Z., Arts, M.,
Begin, F., Chaiban, T., Chandy, L., Hayashi, C., Hereward, M., Mehra, V.,
Mshvidobadze, A., Pearson, L., Peterson, S., Rogers, K., Sharrow, D., Taqi, L., Zaka,
N. and Zeck, W. (2018) Pour chaque enfant, une chance de vivre. L'urgence de
mettre fin 4 la mortalité néonatale. UNICEF, Palais des Nations, 44 p.

Balaka, B., Agbere, A.D., Kpemissi, E., et al (1998) Evolution de la mortalité
néonatale précoce en dix ans (1981-1982et1991-1992) au CHU de Lomé: Quelle
politique de santé néonatale pour demain ? Médecine d Afrique Noire, 45, 430-434.
Kedy Koum, D.C., Essomba, N.E., Ngaba, G.P., Sintat, S., Koki Ndombo, P. and
Coppieters, Y. (2015) Morbidité et facteurs de risque de mortalité néonatale dans un
hopital de référence de Douala. Pan African Medical Journal, 20, Article No. 258.
OMS (2018) Recommandations de ’OMS concernant les soins prénatals pour que la
grossesse soit une expérience positive
https://apps.who.int/iris/bitstream/handle/10665/259584/9789242549911-fre.pdf;se

quence=1
Bobossi Serengbe, G., Serdouma, E., Gody, J.C., Habarugira, R. and Gresenguet, G.

(2002) La réanimation néonatale en milieu pédiatrique a ’hdpital communautaire
de Bangui. Revue Internationale des Sciences Médicales, 4, 89-95.

Bobossi, S.G., Deyamissi-Sana, T.S., Diemerh, C. and Gauduelle, A.G. (1994) Mortalité
Néonatale en République centrafricaine. Médecine d Afrique Noire, 51, 159-163.

Lawn, J.E., McCarthy, B. and Ross, S.R. (2001) The Healthy Newborn: A Reference
Manual for Program Managers. CDC et CARE, Atlanta.

Kedy Koum, D., Exhenry, C., Penda, C.I., Nzima Nzima, V. and Pfister, R.E. (2014)
Morbidité et mortalité néonatale dans un hopital de district urbain a ressources
limitées & Douala, Cameroun. Archives de Pediatrie, 21, 147-156.
https://doi.org/10.1016/j.arcped.2013.11.014

Garba, M., Kamaye, M., Alido, S., Zoubeirou, H., Oumarou, Z. and Amadou, A. (2017)
Les déterminants de la mortalité néonatale précoce a la maternité Issaka-Gazobi de
Niamey. Journal de Pediatrie et de Puériculture, 30, 156-161.
https://doi.org/10.1016/j.jpp.2017.01.005

Manzar, N., Manzar, B., Yaqoob, A., Ahmed, M. and Kumar, J. (2012) The Study of
Etiological and Demographic Characteristics of Neonatal Mortality and Morbidi-
ty—A Consecutive Case Series Study from Pakistan. BMC Pediatrics, 12, Article
No. 131. https://doi.org/10.1186/1471-2431-12-131

Baker, L.C., Afendulis, C.C., Chandra, A., McConville, S., Phibbs, C.S. and Fu-
entes-Afflick, E. (2007) Differences in Neonatal Mortality among Whites and
Asian-American Subgroups: Evidence from California. Archives of Pediatrics and
Adolescent Medicine, 161, 69-76. https://doi.org/10.1001/archpedi.161.1.69

Kramer, M.S,, Liu, S., Luo, Z., Yuan, H., Platt, R-W. and Joseph, K.S. (2002) Analyse
de la mortalité périnatale et de ses composantes: Il est temps de changer? American
Journal of Epidemiology;, 156, 493-497.

WHO Regional Office for Europe (2005) Base de données européenne sur la santé
pour tous. Organisation mondiale de la santé, Bureau Régional Européen, Copenhague.
http://www.euro.who.int/InformationSources/Data/20010827_1

Nguyen Ngoc, N.T., Merialdi, M., Abdel-Aleem, H., Carroli, G., Purwar, M.,
Zavaleta, N., Campoédonico, L., Ali, M., Hofmeyr, G.J., Mathai, M., Lincetto, O. and
Villar, J. (2006) Causes of Stillbirths and Early Neonatal Deaths: Data from 7993
Pregnancies in Six Developing Countries. Bulletin of the World Health Organization,
84, 699-705. https://doi.org/10.2471/BLT.05.027300

DOI: 10.4236/0jped.2021.114079

Maternal
and child health

850 Open Journal of Pediatrics

Papers



p.80

Doctors with Africa CUAMM

Field research

J. C. Gody et al.

[19]

[20]

[22]

[23]

[24]

[25]

[26]

[28]

[29]

[30]

[31]

[32]

Ministére de la Santé et de la Population (2006) Plan National de Développement
Sanitaire 2006-2015. 87 p.

Chelo, D., Monebenimp, F., Romyale, F., Npanguepko, T. and Tietche, F. (2012)
Mortalité néonatale précoce et ses déterminants dans une maternité de niveau I a
Yaoundé, Cameroun. Pan African Medical Journal, 13, Article No. 67.

Akinyemi, ].O., Bamgboye, E.A. and Ayeni, O. (2015) Trends in Neonatal Mortality
in Nigeria and Effects of Bio-Demographic and Maternal Characteristics. BMC
Pedjatrics, 15, Article No. 36. https://doi.org/10.1186/s12887-015-0349-0

Blondel, B., Eb, M., Matet, N., Bréart, G. and Jougla, E. (2005) La mortalit¢ Néonatale
en France: Bilan et apport du certificat de décés néonatal. Archives de Pédiatrie, 12,
1448-1455. https://doi.org/10.1016/j.arcped.2005.05.009

OMS, Bureau régional de I'Afrique (2014) Plan Stratégique Régional pour la
Vaccination 2014-2020.

Adetola, A.O., Tongo, O.0., Orimadegun, A.E. and Osinusi, K. (2011) Neonatal
Mortality in an Urban Population in Ibadan Nigeria. Pediatrics & Neonatology, 52,
243-250. https://doi.org/10.1016/j.pedneo.2011.06.001

Mengesha, H.G., Wuneh, A.D., Lerebo, W.T. and Tekle, T.H. (2016) Survival of
Neonates and Predictors of Their Mortality in Tigray Region, Northern Ethiopia:
Prospective Cohort Study. BMC Pregnancy and Childbirth, 16, Article No. 202.
https://doi.org/10.1186/s12884-016-0994-9

Mekonnen, Y., Tensou, B., Telake, D.S., Degefie, T. and Bekele, A. (2013) Neonatal
Mortality in Ethiopia: Trends and Determinants. BMC Public Health, 13, Article
No. 483. https://doi.org/10.1186/1471-2458-13-483

Sidibé, T., Sangho, H., Doumbia, S., Sylla, M., Keita, M., Keita, H.D., et al. (2006)
Mortalité néonatale dans le district sanitaire de Kolokani (Mali). Journal de Pédiatrie
et de Puériculture, 19, 272-276. https://doi.org/10.1016/].jpp.2006.08.004

Lukonga, E. and Michelo, C. (2015) Factors Associated with Neonatal Mortality in
the General Population: Evidence from the 2007 Zambia Demographic and Health
Survey (ZDHS); A Cross Sectional Study. Pan African Medical Journal, 20, Article
No. 64.

Lassi, Z.S., Middleton, P.F., Bhutta, Z.A. and Crowther, C. (2016) Strategies for Im-
proving Health Care Seeking for Maternal and Newborn Illnesses in Low and Mid-
dle-Income Countries: A Systematic Review and Meta-Analysis. Global Health
Action, 9, Article ID: 31408. https://doi.org/10.3402/gha.v9.31408

Labie, D. (2005) Le scandale des 4 millions de morts néonatales chaque année: Bilan
et actions possibles. Médecine/ Sciences, 21, 768-771.

Muluken, G., Mitike, M. and Wubegzier, M. (2014) Trends and Risk Factors for
Neonatal Mortality in Butajira District, South Central Ethiopia, (1987-2008): A
Prospective Cohort Study. BMC Pregnancy Childbirth, 14, Article No. 64.
https://doi.org/10.1186/1471-2393-14-64

Singh, K., Brodish, P. and Suchindran, C. (2014) A Regional Multilevel Analysis:
Can Skilled Birth Attendants Uniformly Decrease Neonatal Mortality. Maternal and
Child Health Journal, 18, 242-249.

Lee, H.Y., Do, D.V., Choi, S., Trinh, O.H. and To, K.G. (2016) Trends and Deter-
minants of Infant and Under-Five Childhood Mortality in Vietnam, 1986-2011.
Global Health Action, 9, Article ID: 29312.

https://doi.org/10.3402/gha.v9.29312

Musafili, A., Essén, B., Baribwira, C., Binagwaho, A., Persson, L.A. and Selling, K.E.

DOI: 10.4236/0jped.2021.114079

Maternal
and child health

851 Open Journal of Pediatrics

Papers



p. 81

Doctors with Africa CUAMM

J. C. Gody et al.

Field research

(35]

(36]

[37]

(38]

(39]

(40]

[41]

[42]

(43]

(44]

[45]

[46]

(47]

(48]

(49]

(2015) Trends and Social Differentials in Child Mortality in Rwanda 1990-2010:
Results from Three Demographic and Health Surveys. Journal of Epidemiology and
Community Health, 69, 834-840. https://doi.org/10.1136/jech-2014-204657

Kimani-Murage, E.W., Fotso, ].C., Egondi, T., Abuya, B., Elungata, P., Ziraba, A.K.,
et al. (2014) Trends in Childhood Mortality in Kenya: The Pour Citer Urban Ad-
vantage Has Seemingly Been Wiped out. Health & Place, 29, 95-103.
https://doi.org/10.1016/j.healthplace.2014.06.003

Sanogo, C.T. (2008) Etude épidémio-clinique d 'accouchement prématuré au centre
de santé de référence de la commune V de 2002 a 2003 a propos de 238 cas. Université
de Bamako, Bamako, 19 p.

Agbere, A.D., Bayilabou, K., Tatagan, K., Assimadi, K. and Kessie, K. (1998) Mortalité
néonatale précoce dans le service de pédiatrie du CHR de Kara. Publications
Médicales Africaines, 126, 9-14.

Ayivi, B., Alihonou, E., Dan, V. and Koumakpai, S. (1994) Médecine néonatale au
Bénin: Etat actuel et perspectives d’avenir. Médecine d Afrique Noire, 41, 491-495.
Alihonou, E., Dan, V., Ayivi, B., Sossou, E.C., Gandaho, T. and Koumakpai, S. (1991)
Mortalité néonatale au centre national hospitalier et universitaire de Cotonou:
Incidence, causes et moyens de lutte. Médecine d Afrique Noire, 38, 746-751.

Azria, E. (2015) Inégalités sociales en santé périnatale. Archives de Pédiatrie, 22,
1078-1085. https://doi.org/10.1016/j.arcped.2015.07.006

Villar, J. and Belizan, J.M. (1982) The Relative Contribution of Prematurity and
Fetal Growth Retardation to Low Birth Weight in Developing and Developed Socie-

ties. American Journal of Obstetrics & Gynecology, 143, 793-798.
https://doi.org/10.1016/0002-9378(82)90012-6

Bégué, P. and Capochichi, D. (1979) Les nouveau-nés de petits poids de naissance
au Togo. Classification en fonction de I'age gestationnel a partir de 888 cas. Annals
of Pediatrics, 26, 639-645.

Diallo, A.H., Meda, N., Oue’draogo, W.T., Cousens, S. and Tylleskar, T. (2011) A
Prospective Study on Neonatal Mortality and Its Predictors in a Rural Area in Bur-
kina Faso: Can MDG-4 Be Met by 20152 Journal of Perinatology, 31, 656-663.
https://doi.org/10.1038/jp.2011.6

Shrimpton, R. (2003) Preventing Low Birthweight and Reduction of Child Mortali-
ty. Transactions of the Royal Society of Tropical Medicine and Hygiene, 97, 39-42.
Shankaran, S., Fanaroff, A.A., Wright, L.L. and Stevenson, D.K. (2002) Risk Factors
for Early Death among Extremely Low-Birth-Weight Infants. American Journal of
Obstetrics & Gynecology, 186, 796-802. https://doi.org/10.1067/mob.2002.121652
Cisse, C.T., Yacoubou, Y., Ndiaye, O., Diop-Mbengue, R. and Moreau, J.C. (2006)
Evolution de la mortalité néonatale précoce entre 1994 et 2003 au CHU de Dakar.
Journal de Gynécologie Obstétrique et Biologique de la Reproduction, 35, 46-52.
https://doi.org/10.1016/S0368-2315(06)76371-2

Kabore, P., Potvliege, C., Sanou, H., Bawhere, P. and Dramaix, M. (2004) Croissance
pondérale et survie des enfants de petit poids de naissance nés a terme en milieu rural
africain (Burkina Faso). Archives de Pédiatrie, 11, 807-814.
https://doi.org/10.1016/j.arcped.2004.03.034

Jehan, I, Harris, H., Salat, S., et a/ (2009) Neonatal Mortality, Risk Factors and
Causes: A Prospective Population-Based Cohort Study in urban Pakistan. Bulletin
of the World Health Organization, 87, 130-138.
https://doi.org/10.2471/BLT.08.050963

Titaley, C.R., Dibley, M.]. and Roberts, C.L. (2012) Type of Delivery Attendant,

DOI: 10.4236/0jped.2021.114079

Maternal
and child health

852 Open Journal of Pediatrics

Papers



p. 82

Doctors with Africa CUAMM

Field research

J. C. Gody et al.

[52]

[53]

[54]

[55]

Place of Delivery and Risk of Early Neonatal Mortality: Analyses of the 1994-2007
Indonesia Demographic and Health Surveys. Health Policy and Planning, 27, 405-416.

Beck, L. (2009) La santé des nouveau-nés au Rwanda. Evolution des facteurs
associés aux tendances de la mortalité néonatale. Santé Publique, 2, 159-172.

Ratovoarisoa, N.M., Randriamanantena, S.N.C., Raveloharimino, N.H. and Rabe-
sandratana, H.N. (2020) Morbidité néonatale sur 10 ans dans un complexe mére
enfant de Madagascar. Revue Malgache de Pédiatrie, 3, 70-77.

Ben Hamida Nouaili, E., Chaouachi, S., Ben Said, A. and Marrakchi, Z. (2010)
Déterminants de la mortalité néonatale, dans une population tunisienne. La Tunisie
Médicale, 88, 42-45

Lawn, J.E., Blencowe, H., Oza, S., You, D., Lee, A.C.C., Waiswa, P., Lalli, M., Bhutta,
Z., Barros, A.].D., Christian, P., Mathers, C. and Cousens, S.N. (2014) Every Newborn:
Progress, Priorities, and Potential beyond Survival. The Lancet, 384, 189-205.
https://doi.org/10.1016/S0140-6736(14)60496-7

Yenan, J.P., Plo, K.J. and Asse, K.V. (2014) Morbidité et mortalité néonatales au
service de pédiatrie du CHU de Bouaké. RAMUR, 18, 2-12.

Aiken, L., Clarke, S., Sloane, D., et al (2012) Patient Safety, Satisfaction, and Quality
of Hospital Care: Cross Sectional Surveys of Nurses and Patients in 12 Countries in
Europe and the United States. British Medical Journal, 344, e1717.
https://doi.org/10.1136/bmj.e1717

Code la santé publique. Article D6124-61. https://www.legifrance.gouv.fr/

Vrijheid, M., Dolk, H., Stone, D., et al. (2000) Socioeconomic Inequalities in Risk of
Congenital Anomaly. Archives of Disease in Childhood, 82, 349-352.
https://doi.org/10.1136/adc.82.5.349

DOI: 10.4236/0jped.2021.114079

Maternal
and child health

853 Open Journal of Pediatrics

Papers



p.83 Doctors with Africa CUAMM Field research

Estimating the impact on obstetric
complication care: comparison between
Met Need for Emergency Obstetric Care
and Unmet Obstetric Need

POSTER PRESENTATIONS

Conference
12t European Congress on Tropical Medicine and
International Health (ECTMIH)

Location
Virtual from Bergen, Norway

Presentation date
28 September — 1 October 2021

Authors
Valente N.

Focus country
Sierra Leone

Maternal
and child health Poster presentations



p.84 Doctors with Africa CUAMM Field research

The 10 Group Classification System
(TGCS) applied in a urban referral hospital
In Sierra Leone: an observational study

POSTER PRESENTATIONS

Conference
12t European Congress on Tropical Medicine and
International Health (ECTMIH)

Location
Virtual from Bergen, Norway

Presentation date
28 September — 1 October 2021

Authors
Arata M.

Focus country
Sierra Leone

Maternal
and child health Poster presentations



Chronic
diseases




p. 86 Doctors with Africa CUAMM Field research

A survey on a rural in-hospital population
diagnosed with Atrial Fibrillation in west
Shewa region, Ethiopia

PAPER

Authors
Bregani E. R., Valcarenghi C., Conti M.

Published in
Journal of Public Health,
June 2021

Link
10.1093/pubmed/fdz140

Topic
Chronic diseases

Focus country
Ethiopia

This paper is not available as open access, which is why only an abstract is posted.
If you would like to read the entire paper, please go to the web page given and follow the
instructions.

Chronic
diseases Papers


https://pubmed.ncbi.nlm.nih.gov/31774507/
https://10.1093/pubmed/fdz140


p. 87 Doctors with Africa CUAMM Field research

An Integrated Management System for
Noncommunicable Diseases Program
Implementation in a Sub-Saharan Setting

PAPER

Authors

Miselli M.A., Cavallin F., Marwa S., Ndunguru B.,
[tambu R.J., Mutalemwa K., Rizzi M., Ciccarelli G.,
Conte S. Taddei S., Azzimonti G., Putoto G.,
Torelli G.F.

Published in

International Journal of Environmental
Research and Public Health,
November 2021

Link
https://doi.org/10.3390/ijerph182111619

Topic
Chronic diseases

Focus country
Tanzania

Chronic
diseases Papers


https://doi.org/10.3390/ijerph182111619

p. 88

Doctors with Africa CUAMM

International Journal of
Environmental Research

and Public Health

Field research

Article

An Integrated Management System for Noncommunicable
Diseases Program Implementation in a Sub-Saharan Setting

Maria Agata Miselli 1.2 Francesco Cavallin 3, Samwel Marwa 4, Bruno Ndunguru 4 Rehema John Itambu 12,
Katunzi Mutalemwa 12, Monica Rizzi 12, Giulia Ciccarelli 12, Simone Conte 12, Stefano Taddei 3,
Gaetano Azzimonti /2, Giovanni Putoto ® and Giovanni Fernando Torelli 7-8-*

check for

updates
Citation: Miselli, M.A_; Cavallin, F;
Marwa, S.; Ndunguru, B.; Itambu,
RJ.; Mutalemwa, K.; Rizzi, M.;
Ciccarelli, G.; Conte, S.; Taddei, S.;
etal. An Integrated Management
System for Noncommunicable
Diseases Program Implementation in
a Sub-Saharan Setting. Int. ]. Environ.
Res. Public Health 2021, 18, 11619.
https://doi.org/10.3390/ijerph
182111619

Academic Editors: Shinichi Tokuno

and Paul B. Tchounwou

Received: 4 August 2021
Accepted: 30 October 2021
Published: 4 November 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

CHol

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Doctors with Africa CUAMM, Tosamaganga, Iringa P.O. Box 11, Tanzania; a.miselli@cuamm.org (M.A.M.);
ritambu@cuamm.org (R.J.L); mutalemwa6@gmail.com (K.M.); monica.rizzi2@aovr.veneto.it (M.R.);
cuamm@cuamm.org (G.C.); simone.conte@aovr.veneto.it (5.C.); g.azzimonti@cuamm.org (G.A.)
Department of Medicine, Tosamaganga District Designated Hospital, Tosamaganga,

Iringa P.O. Box 11, Tanzania

Independent Statistician, 36020 Solagna, Italy; cescocava@libero.it

4 District Medical Office, Iringa District Council, Iringa P.O. Box 162, Tanzania; ded@iringadc.go.tz (5.M.);
brnndunguru@gmail.com (B.N.)

Department of Internal Medicine, University of Pisa, 56122 Pisa, Italy; stefano.taddei@med.unipi.it
Doctors with Africa CUAMM, 35121 Padua, Italy; g.putoto@cuamm.org

Doctors with Africa CUAMM, Dar es Salaam P.O. Box 23447, Tanzania

Department of Hematology, Oncology and Dermatology, Policlinico Umberto 1, 00161 Rome, Italy

*  Correspondence: g.torelli@cuamm.org

® N o

Abstract: Morbidity and mortality due to noncommunicable diseases (NCDs) are growing expo-
nentially across Tanzania. The limited availability of dedicated services and the disparity between
rural and urban areas represent key factors for the increased burden of NCDs in the country. From
March 2019, an integrated management system was started in the Iringa District Council. The system
implements an integrated management of hypertension and diabetes between the hospital and the
peripheral health centers and introduces the use of paper-based treatment cards. The aim of the study
was to present the results of the first 6 months’ roll-out of the system, which included 542 patients.
Data showed that 46.1% of patients returned for the reassessment visit (+1 month), more than 98.4%
of patients had blood pressure measured and were checked for complication, more than 88.6% of
patients had blood sugar tested during follow-up visit, and blood pressure was at target in 42.8% of
patients with hypertension and blood sugar in 37.3% of diabetic patients. Most patients who were
lost to follow-up or did not reach the targets were those without medical insurance or living in remote
peripheries. Our findings suggest that integrated management systems connecting primary health
facilities and referral hospitals may be useful in care and follow-up of patients with hypertension
and diabetes.

Keywords: Sub-Saharan Africa; noncommunicable diseases; hypertension; diabetes

1. Introduction

Noncommunicable diseases (NCDs) represent a group of chronic conditions, including
cardiovascular diseases, cancer, chronic respiratory diseases, and diabetes, which account
for 71% of all deaths worldwide, equivalent to 41 million people each year [1,2]. A large
proportion of these deaths occur in low- and middle-income countries (LMICs), where
about 700 million people still experience extreme levels of poverty [2,3]. The link between
illness and poverty is well documented, as it is the role played by NCDs and injuries
(NCDIs) in the suffering and death of the poorest populations [4-6].

In Tanzania, the burden of NCDIs has doubled in the past 25 years and accounts for
41% of all disability-adjusted life years (DALYs) [7]. While 80% of the global NCDIs burden
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is generally associated with lifestyle components (smoking habits, alcohol abuse, seden-
tary lifestyle, poor diet), the majority of NCDIs DALY occurring in Tanzania cannot be
explained by behavioral or metabolic risk factors [7,8]. The lack of treatment of conditions
leading to chronic diseases, the linkage between infectious diseases and NCDs, and the
limited availability of NCDISs services (which are mainly concentrated in hospitals and
urban settings) may play crucial roles in this setting [9-12]. The Tanzania NCDI Poverty
Commission reached the conclusion that the response to NCDIs among the poorest should
consider socioeconomic indices, address material poverty, integrate models of health ser-
vice delivery strategy that connect rural and urban areas, and complement the existing
agenda focused on the prevention of emerging behavioral risk factors [13-16].

Similar to other sub-Saharan countries, hypertension is the most common NCD in
Tanzania and impacts approximately 25% of the adult population [7,17-20], representing
the leading cause of death after HIV and the leading cause of death due to NCDs [7,21].
Diagnosed individuals often are neither in blood pressure treatment nor seeking for care,
and people living in rural areas are more likely to be unaware of their hypertension and
therefore are less likely to be on treatment [7]. A major role is also played by diabetes,
with a prevalence of 9% among adults 25-64 years old [7,15], and very high incidence
of complications [22,23]. The STEPs survey of the World Health Organization (WHO)
performed in 2012 revealed that three-quarters of participants with hypertension or diabetes
were never previously diagnosed, and less than half of those with a previous diagnosis
were receiving treatment [7,17]. Of note, individuals in the lower wealth quintile, those less
educated, and those from rural areas were less likely to have prior blood glucose or blood
pressure tested. Moreover, it is well known that treatment adherence and clinical follow-up
play a crucial role in the management of NCDs, but health systems in many sub-Saharan
countries have limited capacity of long-term continuous management of such patients [7].

Since 2016, Doctors with Africa CUAMM [24], in partnership with local authorities, has
been running a dedicated clinical program at Tosamaganga District Designated Hospital
(DDH), Iringa District Council (DC), Iringa Region. As the health system could not regularly
engage patients for follow-up, there was the need to implement a new management system
based on the systematic link between the hospital and the peripheral health units of the
district. The experience conducted in Tanzania in HIV care [25], as well as old [26] and
newly [27] released WHO packages for NCDs care implementation, represents key models
of inspiration.

In March 2019, an integrated management system of hypertension and diabetes has
started in collaboration with the local authorities of Iringa DC and Tosamaganga DDH. The
purpose of this study was to present the results of the first 6 months’ roll-out of the system.

2. Materials and Methods
2.1. Study Design

This prospective cohort study presents the results of the first 6 months’ roll-out of an
integrated management system for patients with hypertension and/or diabetes in Iringa DC
(Tanzania). All patients who were enrolled in the new model between March and September
2019 were included in the study. Data on follow-up were retrieved in June 2020. The
study was approved by the National Institute for Medical Research (NIMR/HQ/R.8a/Vol.
IX/3294). The study was conducted in accordance with the principles of the Declaration of
Helsinki, and all participants gave their written informed consent to have their anonymized
data used for scientific purpose.

2.2. Setting

According to the World Health Organization (WHO), diabetes and hypertension affect
a large proportion of Tanzanian adults; adult population includes 14% of tobacco users, 9%
alcohol abusers, and 7% obese [18].

Iringa DC is located in a rural area 500 km southwest of Dar es Salaam, has a popula-
tion of about 358,000 inhabitants, distributed in a surface area of 20,414 km?2, and the health
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care system includes a District Hospital (Tosamaganga DDH), 10 health centers (HCs),
and 67 dispensaries. The Tanzanian health system has a hierarchical and decentralized
structure [28]. Each district has a designated hospital (primary level) which is the referral
hospital for health centers and dispensaries within the district. District hospitals refer
to a regional hospital (secondary level), and all regional hospitals to zonal and national
hospitals (tertiary level). Administrative data include 336 hospitals, 907 health centers,
and 7247 dispensaries, distributed in 26 regions for a population of more than 56 million
inhabitants. Since October 2016, Doctors with Africa CUAMM and the Iringa DC have
set up an outpatient service exclusively dedicated to patients suffering from NCDs at the
outpatient department (OPD) of Tosamaganga DDH. People attending the NCDs clinic
arrive from all over Iringa DC, coming from 134 different villages, and are referred from all
10 HCs of the district.

2.3. Participants

Eligible subjects were adults (age > 18 years) with hypertension and/or diabetes who
were followed-up at Tosamaganga DDH and in all 10 district HCs. Patients with both
new and known diagnosis of hypertension and/or diabetes were invited to attend the
Tosamaganga DDH NCDs clinic for the registration visit. Patients with all types of diabetes
were included in the study. Pregnant women were excluded.

2.4. The Integrated Management System

The implementation of an integrated management system of hypertension and dia-
betes (Figure 1) was started at the beginning of March 2019, after the finalization of the
Protocol of Cooperation Agreement among Iringa DC, Tosamaganga DDH, and Doctors
with Africa CUAMM. The Protocol of Cooperation Agreement was conceived to reinforce
and improve the health system of Iringa DC; in particular, regarding the prevention and
treatment of NCDs at hospital and HC levels, with the purpose of warranting access,
quality, and equitable health care for the population of the district.

Before the implementation, blood pressure and blood sugar were measured randomly
(according to patient’s request or health care staff decision, equipment availability, and
patient’s willingness to cover the costs) and follow-up was not systematically offered. In
addition, patients were referred from HCs to the hospital, without any back-referral or
information feedback to HCs.

The integrated system included the creation of pathways for patients and the im-
plementation of the use of paper-based treatment cards (TCs) (Figure 2). Each patient
(with either a new diagnosis or a previous diagnosis) underwent the initial assessment at
Tosamaganga DDH, and all enrolled patients were supplied with personal TCs. Monthly
follow-up visits were conducted at the hospital or the HCs, where clinical records and
treatment information were regularly recorded in the TCs. The patient returned to the
hospital for a reassessment visit every six months (£1 month). The reassessment visit
was set at 6 months after registration because such a time span would have provided
useful feedback on the roll-out of the integrated system with a reasonable frequency for
the patient (monthly visit at the closest health center and travel to the referral hospital only
twice a year). This cut-off time was inspired by the WHO dedicated package [27]. The
implementation is fully described in Supplementary Table S1.

Screening and diagnosis of hypertension and diabetes were conducted according to
national guidelines [29]. Lifestyle counselling and pharmacological treatment, as well as
criteria for referral to higher level of care during follow-up, were provided according to
national NCDs guidelines [30]. TC and treatment targets were directly inspired by WHO
HEARTS technical package [27].
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Figure 1. Scheme of the integrated management system (full description in Supplementary Table S1).

Patients’ registration and enrolment started on 18 March 2019, and the system is
currently ongoing.

2.5. Outcome Measures

The outcome measures included (i) adherence to reassessment visit (=1 month) at
Tosamaganga DDH, (ii) patient attendance and quality of data collection during follow-
up visits, (iii) achievement of treatment target at reassessment visit (£1 month), and (iv)
occurrence of complications (stroke, diabetic foot, vision impairment, heart failure, and
heart ischemia) during follow-up.
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Figure 2. Template of the paper-based treatment cards. (a) Front of treatment card. (b) Back of treatment card.

2.6. Data Collection

The records of patients who were enrolled between 18 March 2019 and 18 September 2019
were used for this study. Data were retrieved from medical records noted on patients’ TCs
and entered in an anonymized database for the analysis. The health care staff on duty was
responsible for data collection on patients” TC, which was checked by the medical doctor
before data entry in the study database. Available data included demographics, and infor-
mation from registration visit, follow-up visits, and reassessment visit. Data on follow-up
were retrieved on 18 June 2020, to ensure an adequate follow-up for patients included in
the study.

2.7. Statistical Analysis

Data were summarized as median and interquartile range (continuous data) or fre-
quency and percentage (categorical data). Categorical data were compared between groups
using chi square test or Fisher’s exact test, while continuous data were compared using
Mann-Whitney test or Kruskal-Wallis test. Correlation between continuous data was
assessed using Spearman rank correlation coefficient. The change (from baseline to the six-
month reassessment visit (1 month)) in the proportion of hypertensive patients with target
blood pressure and of diabetic patients with target fasting blood glucose was evaluated
using McNemar test. All tests were two-sided, and a p-value less than 0.05 was considered
statistically significant. Statistical analysis was performed using R 4.0 (R Foundation for
Statistical Computing, Vienna, Austria) [31].
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3. Results
3.1. Patients
The study included 542 patients (134 males and 408 females; median age 61 years)

who were enrolled between March and September 2019. Patient characteristics are shown
in Table 1.

Table 1. Characteristics of 542 patients who were enrolled between March and September 2019.

Variable All Hypertensive Diabetic Hypertensive and
Patients Patients Patients Diabetic Patients
No. of subjects 542 403 67 72
Age, years P 61 (53-69) 62 (55-70) 52 (44-60) 61 (54-65)
Males:females 134:408 92:311 21:46 21:51
Personal insurance
holders P 190 (35.1) 129 (32.1) 27 (40.3) 34 (47.2)
Referred from district
health contors b 312 (57.7) 249 (61.9) 37 (55.2) 26 (36.1)
Job:
Peasant 312 (57.6) 253 (62.8) 29 (43.3) 30 (41.7)
Employed 70 (12.9) 39(9.7) 15 (22.4) 16 (22.2)
Unemployed © 16 (3.0) 7(1.7) 6(9.0) 3(4.2)
Retired 100 (18.4) 77 (19.1) 9 (13.4) 14 (19.4)
Other/no response 44 (8.1) 27 (6.7) 8 (11.9) 9 (12.5)
Family history of
hypertension ® 159 (29.4) 125 (31.0) 15 (22.7) 19 (26.4)
Family history of
dabetes 67 (12.4) 30 (7.4) 17 (25.4) 20 (27.8)
Regular daily alcohol 177 (32.7) 144 (35.7) 15 (22.4) 18 (25.0)
consumption
Regular daily smoking
habits 26 (4.8) 22 (5.4) 2(3.0) 2(2.8)
Sedentary lifestyle
(5 h spent seated daily) 140 (25.8) 100 (24.8) 20 (29.9) 20 (27.8)
Prior heart attack 7 (1.3) 7(1.7) 0(0.0) 0(0.0)
Chronic heart failure 59 (10.9) 53 (13.1) 0(0.0) 6(8.3)
Prior stroke 38 (7.0) 28 (6.9) 2(3.0) 8(11.1)
Vision impairment 25 (4.6) 12 (3.0) 7 (10.4) 6 (8.3)
Diabetic foot 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Data expressed as no. (%) or  median (IQR). Data not available in b1 patient. © Including students and housewives.

Chronic
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Hypertension was found in 475 patients (Figure 3A): 132 of them (27.8%) were new
diagnoses, 304 (64.0%) were already in treatment for hypertension, and 39 (8.2%) had
already a diagnosis of hypertension but were not receiving any treatment. Blood pressure
(BP) was within the target range (systolic BP < 140 mmHg and diastolic BP < 90 mmHg) in
88/335 patients with previous hypertension diagnosis (26.3%).
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Figure 3. Diagnosis in 542 patients who were enrolled between March and September 2019 (a); lost to follow-up was more

frequent in newly diagnosed patients (b); lost to follow-up was more frequent in patients referred from district health

centers (c); lost to follow-up was more frequent in patients without medical insurance (d).
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Diabetes was found in 139 patients (Figure 3A): 33 of them (23.7%) were new diagnoses,
94 (67.6%) were already in treatment for diabetes, and 12 (8.6%) had already a diagnosis of
diabetes but were not receiving any treatment. Fasting blood glucose was (<7 mmol/L) in
30/106 patient with previous diabetes diagnosis (28.3%).

3.2. Adherence to Follow-Up

At the time of the analysis, 250 patients (46.1%) returned for follow-up visits, while
three patients (0.6%) died, and 289 patients (53.3%) were lost to follow-up (i.e., never
returned for follow-up visits). Loss to follow-up was 54.1% among hypertensive patients
(218/403), 59.7% among diabetic patients (40/67), and 43.1% among patients with hyper-
tension and diabetes (31/82). Median number of visits was five (IQR 4-6) in patients who
returned for reassessment visit (1 month) at Tosamaganga DDH after six months.

Loss to follow-up was more frequent in newly diagnosed patients (95/145, 65.5%
vs. 194/397, 48.9%, p = 0.0008; Figure 3B), patients referred from health centers (189/312,
60.6% vs. 99/229, 43.2%, p < 0.0001; Figure 3C), and in those without medical insurance
(202/351, 57.5% vs. 86/190, 45.3%, p = 0.008; Figure 3D). Of note, new diagnoses were
more frequent among patients referred from health centers (107/312, 34.3% vs. 37/229,
16.1%; p < 0.0001). Loss to follow-up visits was not associated with diagnosis (p = 0.12),
age (p = 0.92), sex (p = 0.11), family history of hypertension (p = 0.69), or family history of
diabetes (p = 0.84) (Supplementary Table S2).

In patients who returned for follow-up reassessment visit (£1 month) at Tosama-
ganga DDH, the number of visits was not associated with diagnosis (p = 0.41), being
referred from health centers (p = 0.39), medical insurance (p = 0.83), age (p = 0.80), sex
(p =0.29), family history of hypertension (p = 0.60), or family history of diabetes (p = 0.65)
(Supplementary Table S3).

3.3. Data Collection during Follow-Up Visits

During follow-up visits #1 to #7, patient attendance ranged between 149 and 188 patients
(Supplementary Table S4). Almost all patients had their BP measured (98.9-100%) and were
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checked for complications (98.4-100%), while FBG was measured in 88.6-95.8% of diabetic
patients (Figure 4).

Figure 4. Data collection during follow-up visits.

4. Achievement of Treatment Target after Six Months of Follow-Up

Reassessment visit (£1 month) at Tosamaganga DDH was attended by 231 patients
(42.6%). Target BP (systolic BP < 140 mmHg and diastolic BP < 90 mmHg) was achieved in
89/208 hypertensive patients (42.8%), with an increase of the proportion of those achiev-
ing target BP from 53/202 (25.5%) at baseline to 87/202 (41.8%) at reassessment visit
(1 month) (p = 0.0001) (Figure 5A). Achieving target BP was more frequent in patients
with medical insurance (46/84, 54.8% vs. 43/124, 34.7%, p = 0.006; Figure 5C) or younger
age (median 60 vs. 63 years, p = 0.03; Figure 5D), while it was not associated with new
diagnosis (p = 0.61), being referred from health centers (p = 0.07), sex (p = 0.95), or family
history of hypertension (p = 0.15) (Supplementary Table S5).

Target FBG (FBG < 7 mmol/L) was achieved in 22/59 diabetic patients (37.3%),
without statistically significant change in the proportion of those target FBG from baseline
(19/57, 33.3%) to reassessment visit (22/57, 38.6%) (p = 0.68) (Figure 5B). Achieving target
FBG was not associated with new diagnosis (p = 0.51), being referred from health centers
(p = 0.32), medical insurance (p = 0.76), age (p = 0.17), sex (p = 0.35), or family history of
diabetes (p = 0.99) (Supplementary Table S6).

Complications during Follow-Up

During the first six months of follow-up, stroke occurred in two patients, diabetic foot
in four patients, vision impairment in two patients, heart failure in five patients, and heart is-
chemia in none. Further description of these patients is reported in Supplementary Table S7.
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Figure 5. Patients with hypertension achieving blood pressure target at baseline and reassessment visit (1 month) (a);

patients with diabetes achieving fasting blood glucose target at baseline and reassessment visit (1 month) (b); association

between achieving blood pressure target at reassessment visit (1 month) and medical insurance (c); association between

achieving blood pressure target at reassessment visit (1 month) and age (d).
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5. Discussion

The current study aimed to present the results of the first 6 months’ roll-out of an
integrated management system of hypertension and diabetes in Tanzania, based on the
use of paper-based treatment cards belonging to the patient, the tight connection between
primary health facilities and referral hospitals, and the ownership of the program to local
authorities (district/regional medical officers).

The study confirmed that in Tanzania, many patients affected by hypertension and
diabetes do not receive any treatment and only about one fourth of those actually in
treatment reach the target [17,32]. During the first six months of enrolment, approximately
five new cases of hypertension and one new case of diabetes were registered each week.
This represents a consistent number of chronic patients to deal with for the type of health
services actually present in rural areas of Tanzania.

Participant characteristics were typical of rural areas, with 57.6% peasants and the
rest mainly retired. The old age of the study group is not surprising as chronic diseases
are common in adults, although it appears quite high, taking into consideration that life
expectancy in Tanzania is 64 years [33]. Finally, we believe that the higher female presence
in the program could probably reflect the higher attendance of health facilities by the
female population.

A large group of patients enrolled in the study were lost to follow-up (53.3%); the
majority of them were those without medical insurance or who were referred from health
centers, suggesting that poverty and distance were the most relevant contributing factors
preventing patients to return to the hospital. Of note, loss to follow-up was also more
common in newly diagnosed patients, which were more frequently referred from health
centers. While no data are available in the literature concerning attendance and follow-up
visit for NCDs in Tanzania, we believe that this issue is probably one of the most relevant
in the management and care of chronic diseases. In light of the specific setting of our
intervention, it is noteworthy that almost half of the patients returned for the reassessment
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visit (&1 month) during follow-up; additionally, patients not returning to the District
Hospital for the reassessment visit =1 month may be still receiving the necessary care and
treatment at their health center of origin, confirming the importance of decentralizing the
health program in the context of chronic care in order to reduce distance and improve
accessibility to health care.

Health insurance coverage is still low in Tanzania; as of 2019, only 32% of Tanzanians
had health insurance coverage, of which 8% have subscribed to National Health Insurance
Fund (NHIF), 23% are members of Community Health Fund, and 1% are members of
private health insurance companies [34]. Low insurance coverage leads to overreliance on
direct payment, which is among the fundamental problems that restrain the move towards
universal health coverage in many developing countries [35]. Direct payment leads to
high levels of inequity, in most cases denying the poorest to access the needed health
care [36]. The NHIF was established in 1999 and a steady increase in coverage, from 2% of
the total population in 2001 to 8% in 2019, has been observed [34]; nevertheless, the study
results underline the need to continue reforming the health care system and improve health
insurance coverage with the intention of increasing universal access to health services to
the poor and those living in marginalized rural areas.

For those patients that had successfully performed reassessment (&1 month), general
satisfactory implementation of the system was observed, especially concerning attendance
to follow-up visits and correct documentation on treatment cards. In fact, the mean number
of visits per patient in the 6-month period was five, and almost all patients had their
blood pressure measured (98.9-100%) during follow-up visits, while fasting blood glucose
was measured in 88.6-95.8% of diabetic patients. This difference was probably due to
glucose test strips availability. The high percentage of patients who had blood pressure
and fasting blood sugar measured and were checked for complications during follow-up
visit (including those performed at health centers), indicates that the availability of simple
instruments, the tight connection between central hospital and peripheral health facilities,
and the provision of adequate training can improve the management of NCDs in Tanzania.

At last, when evaluating the clinical outcomes through the achievement of guidelines
targets for hypertension and diabetes, it became evident that only a minority of patients
enrolled in the study succeeded to achieve the targets after six months of follow-up. This is
a well-known challenge which is already documented in other studies; in the 2012 Tanzania
STEPS Survey, for example, only 42.4% of patients treated for hypertension had systolic
blood pressure <140 mmHg and diastolic blood pressure <90 mmHg [15], while in other
studies, the percentage of patients at target was significantly lower [32]. When exploring
the potential contributors to the achievement of these goals, once again it was shown
that health insurance holders, together with younger patients, were more likely to satisfy
clinical targets for hypertension. Moreover, the provenance from health centers seemed to
play a negative role on clinical target achievement, probably due to drugs availability at the
peripheral level that was still uncertain and limited to few drugs categories. From baseline
to reassessment visit (1 month), the proportion of hypertensive patients who achieved
target blood pressure increased significantly, while a small nonsignificant increment was
observed in the proportion of diabetic patients who achieved target fasting blood glucose.
Nevertheless, the management of patients with diabetes is still challenging due to the
great economic burden and the need for an acceptable level of education to self-manage
insulin therapy.

Finally, we observed very low prevalence of complications during follow-up, though
the short period of observation suggests caution and a need for long-term assessment.
However, the integrated system favored the connection between the hospital and the
health centers, and patients with new onset of complications were promptly referred to
Tosamaganga DDH for specialist evaluation.

This study has some limitations that should be considered by the reader. First, the
limited duration of the follow-up in the study (6 months) suggests caution in the inter-
pretation of the adherence to follow-up and the occurrence of complications. However,
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the six-monthly control was suggested by the WHO HEARTS technical package (hyper-
tensive subjects) [27] and the Tanzanian Desk Guide (diabetic subjects) [30]. In addition,
information on the reasons for loss to follow-up was not available but would have been
useful to plan adequate actions for improving follow-up adherence. Second, the general-
izability of the findings should be restricted to similar settings. Third, the study would
have benefited from the comparison of pre- and post-implementation periods to emphasize
the importance of the change. Unfortunately, previous data were not available because
systematic data collection was not performed before program implementation. Future
developments of the integrated system will include the contacting of patients skipping
follow-up visits (to remind them of scheduled visits, to understand the reasons for unat-
tendance, and to plan adequate actions for improving the follow-up adherence) and the
systematic check on medication adherence and pharmacovigilance during follow-up visits.
Of note, the implementation of an electronic database system linking the referral hospital
and the health centers would notably improve the management of NCD patients living
in remote areas. In addition, an update of the study over a longer time span is warranted
to provide more reliable data on follow-up and complications, and to assess the effect of
further developments.

6. Conclusions

These results confirm that gaps in the control of noncommunicable diseases are still
large in Tanzania. Nevertheless, the analysis performed on this integrated management
system suggests that health system interventions are possible and should be properly
designed, taking into consideration socioeconomic indicators and proposed models of
health delivery strategy owned by local authorities tightly connecting primary health
facilities and referral hospitals. Should these positive results be confirmed after long-term
assessment, similar programs might be taken into consideration for implementation on a
larger scale in Tanzania.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/ijerph182111619/s1, Table S1: Scheme of model implementation, Table S2: Factors as-
sociated with lost to follow-up (i.e., not returning for re-assessment visit at Tosamaganga DDH),
Table S3: Factors associated with number of visits among patients who returned for follow-up,
Table S4: Data collection during follow-up visits, Table S5: Factors associated with achieving target
blood pressure in hypertensive patients, Table S6: Factors associated with achieving target Fasting
Blood Glucose in diabetic patients, Table S7: Characteristics of patients who experience a complication
during the first six-months of follow-up.
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Work with the community or go home: local
engagement in Mozambique

Gabriel Cardona-Fox, Giovanna De Meneghi, Edoardo Occa and Andrea Atzori

A health intervention in a complex crisis, such as in Cabo Delgado, Mozambique, can only
succeed if the community is effectively engaged and actively participates in the response.

Providing basic health services in

complex humanitarian situations during a
pandemic presents significant challenges.
Our experience working with internally
displaced people (IDPs) in the Cabo Delgado
province of Mozambique has taught us that
a health intervention can only be successful
with effective community engagement
strategies. In other words, we either work
with the community or we go home.

Engaging with the community is often
the only way to guarantee acceptance of
an intervention, allowing humanitarian
workers to make the most efficient use of
limited resources. Without community
engagement, the deployment of effective
communication strategies to influence
perceptions and affect behaviours is almost
impossible. In situations where a large inflow
of forced migrants intensifies competition
over limited resources and upsets the local
equilibrium, community engagement is
also essential in order to address conflict
in a culturally sensitive manner.

The Cabo Delgado province of
Mozambique is currently the site of one of
the most urgent IDP crises in the world.
Violent attacks by non-state armed groups
in the north-east of the country and
devastation by cyclone Kenneth in 2019
have displaced approximately 732,000
people. This population is now living in
precarious conditions with limited access
to basic health services. Approximately
36% of the health facilities in the hardest-
hit districts have been destroyed and the
northern section of the province is an
effective 'no-go zone’, outside the reach of
humanitarian actors.! The economic effects
of the COVID-19 pandemic and limitations
on travel and gatherings have also greatly
complicated the humanitarian response.
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Doctors with Africa CUAMM, an
Italian NGO, has been collaborating with
local institutions in setting up systems for
prevention, identification, referral and follow-
up relating to COVID-19, cholera, acute watery
diarrhoea, HIV-AIDS and other infectious
diseases (as well as in reproductive, maternal
and child health issues, and malnutrition). We
have learned that providing medical expertise
and support to the national health system
alone are not enough. Cultural awareness and
effective engagement of the local population
and institutions are essential to success.

Community advocacy and monitoring
Community activists (CAs) are the core of
CUAMM’s work. These people are appointed
by the local authorities but are supervised
and paid by CUAMM, and can include
IDPs. CAs understand the local context
and the languages spoken by the forced
migrants. They are part of the local health
system and serve as a link with the local
population. Their training includes early
detection and reporting of outbreaks within
the community as well as the promotion
of preventive behaviours such as social
distancing, handwashing and wearing
masks. They also undertake advocacy to
prevent marginalisation of people suffering
from HIV-AIDS, cholera and COVID-19.
CUAMM also works closely with village
health committees, community elders,
traditional healers, midwives, and formal and
informal health practitioners. Village health
committees are particularly important; they
are composed of medical and non-medical
professionals, village elders, religious leaders
and other individuals respected within the
community, and derive their credibility from
the collective authority of their members.
With the active participation of the village
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A CUAMM worker engages with a community member in Cabo Delgado.

health committees we have been setting up
an epidemiological surveillance system to
detect the outbreak of COVID-19 and other
communicable diseases, using detection
mechanisms (such as private screenings
conducted during household visits) that
would otherwise be considered too sensitive
or intrusive. The engagement of CAs and
local health committees is critical to ensuring
that the system works, the community is
kept informed, and those who abandon their
treatment are found and brought back.

We have also learned how essential
it is to enlist the participation of village
elders, birth attendants, and traditional
healers (feticeiros), who, although not formal
health-care professionals, are respected in
their communities and often accredited by
government authorities. These local actors
play an important role in raising health
awareness and encouraging compliance
with preventive measures. In the district
of Montepuez, for example, traditional
healers were instrumental in convincing
reluctant families to adopt handwashing
practices in their households and to forgo
traditional burial ceremonies. Using more
modest alternative rites, where a few
selected representatives of the community
performed the ceremony, minimised the risk
of contagion. Feticeiros also play a key role in
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discouraging the stigmatisation of people who
are infected with COVID-19, thus ensuring
that they receive the proper treatment.
Mediating conflict between IDPs and
host communities is an integral part of
a larger strategy to contain the spread of
communicable diseases, as conflict in the
community promotes distrust, disrupting
the necessary channels of communication for
monitoring, referrals and medical attention.
To this end, we have found it useful to work
with community courts, providing them
with medical training and supporting their
work; we also complemented their functions
by including in our work a) mediating in
conflicts over water and other resources
and b) advocating on behalf of victims of
gender-based violence and accompanying
them through the health and court systems.

Integration of displaced health-care
practitioners

Among the people displaced by the conflict in
northern Mozambique, we identified nearly
600 state-employed health-care workers.
While obviously a loss to the populations
that stayed behind, these workers presented
an opportunity to reinforce the health
response in areas where IDPs first arrive.

In partnership with the national health
authorities, we have begun negotiating
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the reassignment of these professionals
to the fragile state health facilities that
have been stretched beyond capacity.
Displaced health-care workers are
helping to set up Temporary Advanced
Medical Posts in locations where many IDPs
are registered and local health authorities
are under stress. These posts are accessible
to both the migrant and local populations
and operate a basic triage system to screen
patients and refer them when necessary to
government health centres. We have noted
that the inclusion of IDP health workers has
greatly facilitated communication with the
displaced communities and has encouraged
trust. Integrating IDP professionals in the
health response has also provided them with
a source of livelihood and a sense of purpose.

Communication strategy

The engagement of community leaders,
including village elders and religious leaders,
has been crucial in our attempts to develop
an effective communication strategy to
disseminate culturally appropriate medical
information to remote communities in
compliance with the social distancing and
travel restrictions imposed by the COVID
pandemic. Because of the geographic
isolation of many of the IDP resettlement
sites and the constraints imposed by the
pandemic, many of the methods and
mobile technologies traditionally used to
raise health awareness are not available.
We were able to develop an innovative
communication strategy, however, with

the engagement of the community.

One approach that proved effective
was to enlist a troupe of local actors to help
broadcast a series of radionovelas — radio
soap operas — in Portuguese and six local
languages; these transmitted important
COVID-19 mitigation information through
storytelling. Radionovelas are very popular
in Mozambique, particularly in areas
with low literacy rates. In the districts
of Montepuez, Balama and Chiure, our
radio programmes reach approximately
380,000 people — just over half of the total
population of 750,000.2 CUAMM was also
able to engage with religious authorities
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at the national and local level to help
disseminate key public health announcements
through religious communities.

One of the principle challenges we faced
at the onset of the pandemic was how to
convey epidemiological risks in a manner
that the community would understand and
take seriously. During the first months of
the pandemic, we needed to dispel several
myths about COVID-19 causes and cures that
had been proliferating rapidly within the
community. To do so, we engaged respected
religious leaders to deliver correct information
in a manner that was easily understood. The
majority Muslim community of Cabo Delgado
allowed their mosques’ loudspeaker system to
be used to disseminate accurate information,
and CUAMM worked with these religious
groups both to insert health information into
religious services and to devise alternative
religious ceremonies that were meaningful
yet limited the risk of contagion.

As the migration crisis moves beyond
the emergency phase, the community needs
to own and be committed to the continuing
success of the health programme, for the
sake of sustainability. Ultimately, we are
merely facilitators. We must either engage
with the community or prepare to go home.
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Health Coverage and Financial Protection in Uganda: A
Political Economy Perspective stk

Maria Nannini'"~, Mario Biggeri' ~, Giovanni Putoto’

Abstract

Background: As countries health financing policies are expected to support progress towards universal health coverage
(UHC), an analysis of these policies is particularly relevant in low- and middle-income countries (LMICs). In 2001, the
government of Uganda abolished user-fees to improve accessibility to health services for the population. However, after
almost 20 years, the incidence of catastrophic health expenditures is still very high, and the health financing system does
not provide a pooled prepayment scheme at national level such as an integrated health insurance scheme. This article
aims at analysing the Ugandan experience of health financing reforms with a specific focus on financial protection.
Financial protection represents a key pillar of UHC and has been central to health systems reforms even before the
launch of the UHC definition.

Methods: The qualitative study adopts a political economy perspective and it is based on a desk review of relevant
documents and a multi-level stakeholder analysis based on 60 key informant interviews (KIIs) in the health sector.
Results: We find that the current political situation is not yet conducive for implementing a UHC system with widespread
financial protection: dominant interests and ideologies do not create a net incentive to implement a comprehensive
scheme for this purpose. The health financing landscape remains extremely fragmented, and community-based
initiatives to improve health coverage are not supported by a clear government stewardship.

Conclusion: By examining the negotiation process for health financing reforms through a political economy perspective,
this article intends to advance the debate about politically-tenable strategies for achieving UHC and widespread financial
protection for the population in LMICs.
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Key Messages

Implications for policy makers

e A political economy perspective is relevant to explain the evolution of health financing reforms and needs to be taken into account when
pursuing universal health coverage (UHC).

«  In Uganda political economy conditions are not yet favourable for universal coverage; in particular, interests and ideas are not conducive for
expanding financial protection.

o Stewardship from the central government is essential to improve financial protection and more efforts are needed to ensure a major commitment
for public health financing.

Implications for the public

Considering the influence of political economy on health financing reforms allows to disentangle the country-specific experience related to financial
protection for universal health coverage (UHC). In Uganda, the role played by the central government and other stakeholders determines the current
level of financial protection for the population. This research helps to identify the major obstacles against the implementation of health financing
reforms towards UHG; furthermore, potential opportunities to improve the population coverage and financial protection are indicated. The adoption
of a political economy perspective is relevant to enhance the understanding on the main processes shaping progress towards UHC and the usefulness
of applying this analytical lens goes beyond the single case study of Uganda. It will be important, thus, to utilise political economy frameworks such
as the one presented here as key to interpret the experiences of different low- and middle-income countries (LMICs).

Full list of authors’ affiliations is available at the end of the article.
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Background

Forty years after the Alma Ata declaration, the international
community reaffirmed its commitment to ensure access
to quality healthcare for the population of all countries.
Universal health coverage (UHC), defined as a situation where
people who need health services receive them without undue
financial hardship, received renewed attention at the global
level and was embraced in the Sustainable Development
Goals." The objective of UHC is informed by a horizontal
approach for system-level interventions and, thus, brings
about important implications for low- and middle-income
countries (LMICs).>* As part of the 2030 Agenda, international
institutions strongly support the implementation of efficient
and equitable health sector reforms for quality care, claiming,
in particular, to ensure adequate financial protection for the
population against the risk of financial catastrophe due to
health expenditures.*

An extensive literature®’ investigates the main technical
factors enabling LMICs to move towards UHC by enhancing
health financing systems. Many studies"*'® argue for more
systematic reforms to overcome the excessive fragmentation
of health systems in LMICs. They point to the importance of a
general growth in health spending and claim that the increase
in health expenditure should be financed domestically."*"
To address demand-side barriers to the utilization of
health services, pre-payment financing strategies that avoid
catastrophic expenditures for the population are strongly
recommended.'>”® Although the discussion of the major
technical approaches facilitating the expansion of health
coverage is relevant, political determinants driving these
improvements deserve more attention.' Several authors
indicate that a political economy perspective can contribute
to understanding contingent paths to UHC.'*""” Health system
analyses need to be supplemented with approaches that focus
on the political dynamics surrounding reforms, as reflected in
many studies.>'®*

Following this strand of literature, the present investigation
advances the debate on the political economy of UHC by
considering the case of Uganda and the country’s experience
of health financing reforms. Our analysis identifies the
effects of stakeholders’ interests and ideas on the negotiation
process behind these reforms, and the resulting implications
in terms of financial protection enjoyed by the population.
A political economy framework is developed and tested in
order to disentangle the Ugandan experience. The framework
represents a preliminary output of the research, and it is
functional to examine the different spheres which play a role
in the political economy process. The investigation follows
the line of reasoning presented in the framework and it is
informed by a desk review, and 60 key informant interviews
(KIIs) with major stakeholders in the health sector (32 at the
national level and 28 in one district). The analysis focuses on
the last two decades (starting from 2000) and investigates, in
particular, the abolition of user-fees in public health facilities
and the debate on National Health Insurance as two important
cases of health financing reforms with relevant implications
for financial protection.

Conceptual Framework

Making progress towards UHC requires the convergence
of several factors."” In order to develop a coherent analysis
of the Uganda’s experience of health financing reforms, we
adopt a political economy framework inspired by existing
knowledge about the politics sphere and UHC.” Since many
different theories have been used to interpret health reforms
and underlying political processes, we draw on contributions
from several authors in political economy and public health
analysis. As noted by Fox and Reich," progress or delay
in achieving positive health coverage outcomes strongly
depends on the political economy discourse affecting the
health system. Indeed, “countries moving towards UHC face a
number of choices, from policy negotiations and decisions to
financing and implementation, that are inherently political.””
In this article, we refer to health policy as a public strategic
plan of action to make progress towards the goal of UHC.*®
Practical difficulties of implementing health policy within
a specific national context reflect the complexity of politics,
that here is related to “managing actors, organizations and
institutions that have a stake in health reform”*

The processes driving policy design and policy-making
for health financing reforms in LMICs is conceptualized in
Figure. The circular and dynamic feature of the framework
indicates the incremental nature of the process: the spheres of
politics and policy are animated by stakeholders’ interactions
and result in health coverage outcomes when policies are
effectively implemented after the negotiation.”® In this sense,
policy is a product of, and constructed through, political
processes of negotiation where ideas, knowledge, interests,
power and institutions are influential.'*

The main actors behind the negotiation process on health
reforms (“a” in Figure) refer to political institutions and public
bureaucracies as well as non-state actors® such as private
sector, international agencies, civil society organisations and
the academia. A country’s experience of reforms for UHC
and, specifically, for health financing, is largely affected by
the role played by the central government'?; in this respect,
the degree of consensus governments manage to build
for the reform process is crucial,” as well as the political
commitment to allocate considerable resources to the health
system.” Within the public sector, visions on policy-making
are often plural: finance ministries and health ministries who
discuss the design of reforms may have conflicting priorities."*
Furthermore, external donors can greatly influence health
system infrastructure; in case where they bypass the public
sector, they may end up creating an unregulated private
market for health services.’® Finally, active engagement of
academia and civil society can contribute to policy-making,
implementation, and monitoring for health reforms:
collaboration among these actors has the potential to exert
collective pressure on governments and other stakeholders
for promoting universality and equity in health policy.””

The way these stakeholders inform the politics of reforms
(“b” in Figure) depends on their specific interests and
ideas: here interests refer to how the benefits of reforms are
distributed among actors, whilst ideas concern the main
values and ideologies inspiring their vision about policies.
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Figure. The Political Economy of Health Financing Reforms.

Interests and power distribution are traditionally intended
as key factors in the sphere of politics. According to a more
recent literature,'”? ideological values are also important to
consider in order to obtain a broader understanding of social
protection reforms and the political discourse supporting
these policies, which include also reforms to expand financial
protection for health expenses.

If we consider political negotiations about health financing
in LMICs, both interests and ideas have considerable influence
on the ensuing reforms. Ruling parties can expand social
policies for financial protection against health expenditures
as a means of legitimation to prevent the emergence of
political opposition. Experiences in China,"” Rwanda,” and
Ethiopia® are examples of regime legitimacy creation through
the expansion of social insurance policies. The development
of a comprehensive health insurance system can also be
motivated by a desire to reduce financial dependency on
donor contributions while increasing domestic resources, as
in the case of Malawi.®® The incentive of political elections
often underlies the decision to implement universalistic
reforms in the health sector, or to revise agenda setting and
policy formulation for this purpose. This has been the case for
Thailand in 2001, Ghana in 2008, and Sierra Leone in 2010.%°
In contrast, commercial interests and lobbying from multi-
national companies boost policies in favour of the private
health sub-sector.

Policy-making in the health system (“c” in Figure) requires
coordinated action in multiple areas to be conducive for
UHC." Health financing is key to ensure the system functions
adequately.*** Mathauer and Carrin* argue that two aspects
of leadership and governance greatly affect achievements in
terms of health coverage: first, the institutional design of rules
for resources collection, resource pooling, and the purchasing
of services; second, the organizational practice and capacity of
the system to implement and comply with formal regulation.
Moreover, leadership and governance aspects interact with

health system inputs (such as infrastructure, human resources,
equipment and supplies) to determine the policy outcomes.
These aspects need to be interpreted through institutional
lens: while “organisations” represent those actors who interact
to influence health system and relevant reforms, “institutions”
are the “rules of engagement between stakeholders” which
crucially affect governance within health systems.!" In this
sense, health system leadership is a key aspect to determine
formal and informal institutions enabling organisations to
learn, adapt, and interact in a constructive way to strengthen
the health system."* However, too often the institutional
setting may foster inefficient behaviours among national
stakeholders and, in turn, may alter patterns of engagement
with international agencies."!

This framework helps to disentangle the complexity of
the political economy discourse about health financing
reforms. To verify whether health reforms bring about
advancement towards UHC (“d” in Figure), changes in the
coverage dimensions of population, services, and costs are
usually measured. These refer, respectively, to the proportion
of the population that has financial protection, the range of
services that are available, and the proportion of the costs
of those services that are covered. Finally, it is expected that
UHC, while increasing access to essential health services
and improving financial protection, ultimately lead to better

«»

health outcomes for the population'? (“¢” in Figure).

Historical Overview of Health Financing and Reforms

Uganda presents a pluralistic system where service provision
is divided among public and private sub-sectors.”* Within
a decentralized architecture, districts are responsible for
healthcare delivery, whilst the central government formulates
policies and is responsible for supervision.** The country
constitutes a valid case study to examine the issue of healthcare
financing; government expenditure as percentage of total
health expenditure (THE) has been uneven over time* and
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lower than that of neighbour countries such as Kenya and
Tanzania.** Currently, health spending indicators and the
public budget for health are well below the recommended
international targets, while sector financing is highly
dependent on donor funding and direct payments'l. The
insurance sector is under-developed and contributes little
to health financing®.”” As in many LMICs, impoverishing
effects due to health costs are critical: for the 12% of the
population, health expenditures represent more than 10% of
total income.”® Out-of-pocket expenses still represent 42%
of THE, and occurrence of financial catastrophes have not
declined over the last two decades.®*

Over the last period of political stability, social protection
policies in Uganda have exhibited specific features of political
economy. As we focus on the last two decades, a recent analysis
considers the year 2008 to distinguish among two distinct
periods with respect to expenditure allocation criteria.** The
first period was characterised by high priority spending on
social services in accordance with a national poverty reduction
strategy. In the health sector, the principles of decentralisation,
primary healthcare, health system strengthening, community
participation and a sector wide approach constituted the
chief reforms.”” At the global level, the increase in health
funding was also encouraged by important initiatives such as
the Heavily Indebted Poor Country Initiative for debt relief
and Global Health Initiatives. Moreover, the international
framework of the Millennium Development Goals provided
further stimulus to the decision of regarding healthcare as a
strategic priority for development.

During the 2001 pre-elections phase, the President launched
the “free healthcare” policy by abolishing user-fees in public
facilities, thus helping to improve access to health services for
the poor.

The second period of expenditure allocation began in 2010
and reflects a new development strategy firmly centred on the
goal of achieving higher economic growth. The government’s
decision to favour growth-enhancing sectors has involved
a significant shift away from social spending and a greater
support for infrastructure spending.” At the same time,
international actors emphasised the need to strengthen social
policies.* Public expenditure on health began to stagnate and
efforts for decentralization, primary healthcare reforms, and
public-private partnerships in health declined.*

Over the last decade, efforts by the central government have
not been adequate to strengthening the system for service
delivery.* Geographic accessibility continued to improve!*,,*
but low domestic revenue flows and modest public budget
allocations were not sufficient to meet demand for services.”
As a result, the quality of care in government facilities
deteriorated, with frequent shortages of essential medicines
and poor availability of human resources lowering effective
coverage!’. % Given the evident financial weaknesses
affecting the health system in recent years, the design of
a public health insurance program has been a recurring
theme of debate among national stakeholders.”** However,
discussion of a possible National Health Insurance (NHI)
scheme has been inconclusive for a long time,*” and the NHI
Bill passed by Parliament only in March 2021.

Methods

The analysis draws on two main qualitative research methods,
namely a desk review and KlIs with major players in the
health sector both at the national and at the district level®.
The review covers academic writings, policy documents,
technical reports, and government policy briefs. We reviewed
all available policy documents on the health sector produced
in the sector by the central public authority for planning and
policy-making going back to 1999, when the country started
to develop guidelines for national health policy. Indeed,
the position of the central government for health financing
reforms is expressed in the core documents for planning and
policy-making in the sector'®. We consulted academic articles
and books, as well as technical reports and background papers
by other major stakeholders operating in the health system.
Table 1 describes the main documents covered by the desk
review (see Supplementary file 1 for the full list of consulted
documents).

Individual interviews targeted firstly major stakeholders
involved in health reforms and policy-making at the central
level: KII participants were purposively selected based on
their current or previous roles in the Ugandan health system.
In total, we conducted 32 KlIs with national representatives
of central government (including both technical and political
leaders at the Ministry of Health), private sector and medical
bureaus, academia, health development partners from bilateral
cooperation and United Nations agencies, and civil society
organisations. Furthermore, we performed 28 interviews in
the district of Oyam!”) with technical and political leaders,
health providers of public and private facilities, Village Health
Workers, and community leaders at the district level. Table
2 provides a summary list of the main stakeholders involved
in the interviews'®. Whilst most of these actors are the ones
driving policy-making for reforms, the position of the general
population is represented by the civil society and community
leaders at the district level.

Ethical issues were set using a protocol on high-level
ethical standards and approved by the authors institutes.
All respondents were asked to provide informed consent
to participate in the study in respect of anonymity, and no
ethical concerns arose during the research. Specifically, the
informed consent presented assumptions and interests in
the research topics by the investigators, as well as modalities
of participation and treatment of data and contacts of
investigators in case of questions or additional comments.
Data collection took place during three missions in Uganda
between November 2018 and January 2020, and interviews
were performed in Kampala and in Oyam district within safe
places (mainly offices and workplaces of participants) with no
presence of external people.

Interviews were conducted using semi-structured
questionnaires that had been previously tested by the
investigators to verify whether the contents of the political
economy framework were clearly understood by participants.
The topics covered by the national stakeholders’ questionnaire
are the following: stakeholders’ function within the health
system; major reforms and policies affecting health financing;
the role of ideology and power differences in driving change;
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Table 1. Summary List of Consulted Documents for Desk Review

Type of Document

Authors' Category as

Organisation Represented

No. of Documents

Stakeholders (Total = 82)
Official government Ministry of Finance Planning and Economic Development, Ministry of Health,
Government P 25
documents Uganda Bureau of Statistics
World Health Organisation, Belgian Development Agency, Doctors with Africa
Development partners
Academic article, CUAMM 23
chapter or book Academia Academicians from Ugandan universities and foreign academic organisations,
independent experts
Development partners World Bank, WHO, UNICEF
Working or discussion . Makerere University, New York University, Manchester University, Ghent
Academia . . 18
paper University
Civil society Advocates Coalition for Development and Environment
Private sector Ugandan Catholic Medical Bureau
International Monetary Fund, World Health Organisation, Belgian Development
Development partners Agency, UK Department for International Development, US Agency for
Report International Development 16
. Makerere University, Economic Policy Research Centre, Birmingham University,
Academia .
Overseas Development Institute
Civil society CORDAID, Global Network for Health Equity, Save for Health Uganda
Abbreviations: WHO, World Health Organization; UNICEF, United Nations Children’s Fund.
Table 2. Summary List of Klls
— No. of
Level Stakeholders Organisations Represented .
Participants
Government Ministry of Health, National Planning Authority 6
Private sector Ugandan Catholic Medical Bureau, Pharmaceutical companies 4
National i — World Bank, WHO, Belgian Development Agency, UK Department for International 9
P P Development, US Agency for International Development, Doctors with Africa CUAMM
Academia Universities and independent experts 9
Civil society Save the Children, CORDAID, Save for Health Uganda 4
Total: 32
Government District Health Office, District Local Government 13
BRGHG Private sector Ugandan Catholic Medical Bureau 2
istric
Development partners Doctors with Africa CUAMM 1
Civil society Community leaders, village health workers 12
Total: 28

Abbreviations: WHO, World Health Organization; Klls, key informant interviews.

results in terms of health coverage; the current debates
about UHC; and the main challenges and opportunities for
enhancing financial coverage. These topics echo domains
in our conceptual framework and enrich the discourse on
political economy. The questionnaire used with district-
level stakeholders was adapted to investigate access to health
services and financial coverage for the population, thus
focusing mainly on the sphere of coverage outcomes in the
political economy framework. Interviews were conducted
in English by one of the investigators”, audio recorded
(with permission from participants), and then transcribed
verbatim. Average duration of each interview was around
40 minutes. Documents and interview transcriptions were
coded manually employing selective coding by identifying
the central issue of healthcare financing as the core category
of analysis; then we categorized other topics according to
domains associated with our conceptual framework. The data
relevant to each category was identified and analysed using

a constant comparative method, in which single items are
systematically checked with the rest of available information
in order to triangulate findings and establish sound
connections between categories.”> Moreover, the reporting
of qualitative data collected through interviews follows
consolidated criteria from the COREQ (COnsolidated criteria
for REporting Qualitative research) checklist.”®* While the
desk review has been initially functional to inform the early
stages of the investigation, depicting the historical overview
of reforms, it was then used throughout the following phases
of the investigation. Indeed, after concluding data collection,
we systematically integrated evidence from the KlIs with the
findings from the desk review.

We acknowledge some methodological limitations to this
study. First, given the great diversity of actors underlying the
political economy negotiation some categories of stakeholders
may be underrepresented in the sample of respondents.
Second, although this does not hinder generalisability of the
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main findings, interviews at the local level were performed
in one single district. Third, the historical path affecting the
political discourse is analysed considering only the last two
decades, since we decided to focus on the current implications
of health financing reforms.

Results

The political discourse surrounding health financing in
Uganda is animated by multiple actors and we analysed their
position and role with respect to key reforms for improving
financial protection such as the abolition of user-fees and the
potential implementation of a NHI scheme. Following the
line of reasoning illustrated in our conceptual framework,
we present the main findings by referring to the domains
of “stakeholder and institutions,” “politics,” and “policy” for
health financing reforms as depicted in Figure (“a,” “b,” and
“c” spheres). Findings from interviews at the district level shed
more lights on the domain of “health coverage outcomes” (“d”
sphere) and, specifically, financial protection for the general
public.

Stakeholders’ Position in the Health Sector

As we refer to the domain of stakeholders in Figure (“a”), five
main categories of actors can be identified with respect to
their role for health financing, namely government, private
sector, development partners, academia, and civil society.

The government, after user-fees abolition in 2001, only
increased per capita health expenditure marginally, while
public investments to enhance healthcare delivery have been
inadequate.®* Starting from the second decade, according
to several KlIs, central government did not provide clear
guidance about health system reforms and services provision,
although it is responsible for policy formulation.

In recent years, the private for profit (PFP) sub-sector
has expanded substantially. Low quality healthcare in
public hospital and health centres has partly contributed to
the higher utilization of PFP facilities by the population.®®
However, the lack of common regulation of quality standards
and pricing raises concerns about the fragmentation of the
healthcare landscape.®® The collaboration between private
and public organisations was less vibrant over the last decade,
and financial contributions from the government to the
private not for profit (PNFP) sector experienced a decline.*
In percentage terms, “the health budget provided to the PNFP
sector increased slightly between 2000 (5.3%) and 2005 (8.5%)
but gradually reduced to 2% in 20147

Considering the position of development partners with
respect to health financing, poor accountability for large sums
of money involving the Ministry of Health has led to important
changes in the form of support for health initiatives.* During
the late 2000s, a shift occurred from budget support to
vertical programs with poor coordination and weak system
strengthening.”” Nonetheless, programmes and initiatives
driven by development partners continue to play a central
role for healthcare financing and services provision.”

Looking at the role of other stakeholders, there is a
consensus among many KlIs that the available evidence
produced by academia does not currently influence the

process of policy-making in the health sector to any real
extent. Some informants argue that, in the foreseeable future,
the development of strategic plans within the Sustainable
Development Goals framework will make the role of academia
more relevant!'’.

KIIs indicated that civil society organisations also
contribute to the evidence base on health sector practices and
have repeatedly called for additional investment and effort to
be directed towards healthcare. Although actors from the civil
society often create partnerships with donors, governments
and local communities,”® many respondents argue that
support for specific initiatives do not translate into influential
negotiation power to affect the overall process of decision
making at the national level.

Finally, we focus on the position of the community within
the health financing system. A significant proportion of
the population continues to bear a large financial burden
for out-of-pocket health expenditures, which are likely to
lead to disparities in access to quality health services.’**
While involving the local community is vital for primary
healthcare effectiveness and the achievement of UHC,*
several informants believe that the dominant approach is still
oriented towards curative services and considers households
as mere recipients of healthcare. As pointed out by a recent
study,® the general public is largely excluded from policy
design and decision making at the district level.

Politics for Health Financing

Table 3 summarizes the main findings related to the
politics sphere (“b” in Figure) for health financing reforms,
highlighting differences in influence among actors and their
respective contributions in terms of interests and values that
shape policy outcomes.

The commitment of central government to the health sector
has declined over the last decade, as demonstrated by the
stagnant pattern of public health expenditure as a percentage
of gross domestic product” A significant increase in
competition within the political landscape and the change in
leadership at the Ministry of Health may have contributed to
a shift of national priorities from social services to productive
sectors during the second decade.**®' Most representatives
of the central government expressed the idea that devoting
efforts to infrastructure (such as roads and railway, but also
physical infrastructures for healthcare provision) will lead
to positive spill-over effects on health, since expansion of
infrastructures is considered as an enabling condition to
progress towards UHC!'!. In this sense, different priorities
are not conceived as mere alternatives. A stakeholder from
the Ministry of Health argues!':

“The Ministry of Health is not the only responsible for
health: social determinants of health are beyond this sector,
and if we do not address social determinants many causes
of diseases such as safe water, housing, personal behaviours
are neglected. We believe that promoting a multisectoral
approach will allow the country to record faster progress
towards UHC.”

According to most respondents, there is a lack of consistent
political commitment at central level to enforce and strengthen
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Table 3. Stakeholders and Politics

Stakeholders Influence

Interests And Ideologies

Implications for Policy-Making

Weak guidance for reforms and lack of
political will to be the first player in the
sector

Central government

Private sector Strong economic power

Development
partners

Important financial contribution and
influence

Potential increasing influence in the

Academia o
negotiation process

Civil society and

o Low influence in the negotiation process

Productive sectors and market
expansion as strategic priorities

Market supremacy

Fragmented preferences of single
donors

Evidence-based approach

Participatory bottom-up approach

Poor leadership in the sector; expansion
of health facilities infrastructures
without proper functionality

Development of PFP sub-sector without
effective regulation

Vertical programs without
harmonization

Not yet systematic use of evidence for
policy design and policy-making

No systematic engagement of civil
society and population

Abbreviation: PFP, private for profit.

public health service delivery and, specifically, tension exists
between the Ministry of Finance and the Ministry of Health
concerning strategic policy-making for healthcare. Moreover,
the Ministry of Gender Labour and Social Protection has the
mandate to ensure social protection which is closely connected
with the objective of enlarging financial protection for health
expenses; according to several respondents, however, this
ministry has much less contracting power than the other two.
A representative of development partners explicitly states
that the government has currently no interest in being the
first player for the provision of health services and, thus, for
healthcare financing. Consequently, development partners
unanimously believe that health services have deliberately
been delegated to them, who heavily finance the sector.

Many key informants reiterate the common opinion that,
over the last decade, much more scope than before has been
given to market forces on the one hand, and to development
partners on the other. Accordingly, a recent analysis of
healthcare financing in the country attributes the drop in
public funds to the crowding out effect of external subsidies.*
As expressed by a national academic, the presence of external
donors creates a disincentive for central government to invest
in the health sector!™*!

“Maybe there is a side effect: as donors’ funds increase,
government responsibility for health reduces, so you don’t
see sufficient increase in the public budget as [it might be]
expected.”

Several participants affirm that the presence of international
donors is particularly important in specific areas, such as
tackling Malaria, HIV and TB. The vulnerability of Uganda
to fluctuations in development partners’ contributions is
recognized in some studies.’**** In this regard, a participant
from a development partner organisation argues!*:

“Much of the budget for basic services is donors dependent
[and] this means that the State is very vulnerable. If [...] the
Americans decide to leave the country, it would be a disaster.
[This] is a risky situation.”

The private sector is also expanding its influence over
services delivery. The strategic goal of promoting national
economic growth is reflected in the health sector through
renewed emphasis on market expansion.”® As a result,
inequalities in access to services are increasing,* while market

forces tend to advantage those who are better placed to afford
health. One independent expert declares!':

“The shift [...] is towards those who are economically
powerful: the rich now have a greater voice in policies. [...]
Responding to investors in the sector, [and] responding to
those who have money has become more important than
having service coverage for those who need it most.”
Whilst the influence of the PFP and development partners

for health financing and policy design is increasing, the
relevance of civil society and general public for policy design
is still minimal, as confirmed by a district-level stakeholder
analysis.”® Similarly, many respondents observe that the
current involvement of academia in the negotiation process
does not translate into systematic use of evidence to inform
reform processes. However, the SPEED (Supporting Policy
Engagement for Evidence-Based Decisions) initiative
which directly involves the universities into the definition
of a roadmap for UHC in the country represents a factor of
optimism for the future.

Implications for Policy Reforms

Values and interests of the most influential stakeholders have
driven the negotiation process concerning policy design and
implementation for healthcare financing (“c” in Figure) and,
in particular, for the case of user-fees abolition and NHI
discussion.

In 2001, the President launched the “free healthcare”
initiative as part of political discourse regarding key reforms.
According to several analyses, the vision of universal access
to basic healthcare was intended to legitimise the government
during a period of transition to a multi-party system of
governance.”**® Similarly, many respondents argue that the
ideological position of “free healthcare” was motivated by
political gain of the elite who had interest to maintain the
status quo in a landscape of increasing political competition.

After the change in the government strategic vision, the
dominant ideology became the supremacy of market forces.
Meanwhile, discussions on the reform of NHI remained
inconclusive for a long time with members of parliament
who did not achieved agreement on the design of a possible
scheme. A prepayment mechanism involving financial
contributions from users would contradict the promise of
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“free healthcare” and, according to many KlIs, the President is
apparently reluctant to implement this reform. The ambiguity
between the “free healthcare” slogan from the government and
the design of NHI remains thus crucial for health financing
reforms and heavily influences the political decision-making
process.

Most informants from the central government suggest
that the negotiations process for NHI is delayed due to the
conflicting commercial interests of private companies,
fearing a reduction of their market power, and basic
misunderstandings of insurance principles by formal sector
employees, who interpret membership to insurance as a
reduction in their salary. In general, public policies designed
by the ruling party in the country are often designed to
retain support from prominent factions.® In the case of NHI,
political incentives are provided by private companies and
trade unions to refrain from implementing a comprehensive
scheme covering the whole population.” On one side,
the private sector fears competition between social health
insurance and commercial schemes; on the other side, trade
unions are concerned about payroll deduction from workers’
pay. Furthermore, after corruption scandals in the public
sector, these actors have doubt about the government capacity
and transparency in implementing a unique national scheme.
The process to design the NHI scheme failed to create
ownership among the main players in the private sectors and
the lack of backing from these stakeholders protracted the
discussion.” In other words, poor stakeholder’s engagement
appears to be a critical factor both for the decision of user-fees
abolition, which has not been discussed within a health secotr
forum, and for the ongoing debate about NHI.

Overall, conflicting interests, ideas, and perceptions about
insurance do not create favourable ground for cultivating a
consensus on the design and implementation of a national
insurance to improve financial protection. Including the
informal sector within the health financing system represents
a relevant issue. Although participants from civil society and
the PNFP sub-sector have less voice than other stakeholders,
they advocate active involvement of the community within
the health system. The idea of financing healthcare in a
sustainable way and, meanwhile, empowering the demand
side is reflected in the design of Community Based Health
Insurance.® This model aims to provide financial protection
to individuals in the informal sector. Interest in Community
Based Health Insurance is increasing in Uganda, but the
implementation of single schemes remains highly fragmented
in the absence of an overall public insurance programme at
the national level.®®

In conclusion, the current political negotiation process for
health financing reforms is failing to harmonize interventions
driven by individual stakeholders: development partners
are mainly financing vertical programs, whilst the public
sector, PNFP and PFP sub-sectors are not yet coordinated to
contribute to a unique system for resource collection, pooling
and services provision. In other words, both institutional
design and organizational practices to guarantee the adequate
functioning of the system are not yet favourable for expanding
financial coverage in an equitable manner.

Consequences for Coverage Outcomes and Financial Protection
Given the lack of comprehensive and equitable health
financing reforms at the national level, outcomes in terms
of population, services and costs coverage (“d” in Figure) are
not improving. As we consider a rural and informal setting
(Oyam district), the political economy discourse results into
a generally low level of financial protection at the local level
The vast majority of the population lacks adequate protection
for health expenses. Most interviewees in the district argue
that impoverishing effects due to health expenditures are
becoming more frequent over recent years as the private
sector expands without adequate regulation and the public
sector is not able to offer adequate quality of care!'®’:

“The main concerns about accessing healthcare are, on
one side, the poor availability of drugs and medicines in
public health centres and, on the other side, the [lack of]
affordability of services in private clinics.”

Indeed, most services which are supposed to be guaranteed
at the public facilities are not provided in practice, whilst
private health facilities are not affordable to many families.
Given such difficulties, some community representatives
observe that the spirit of solidarity among the population in
rural area is high, and the practice of risk-sharing for health
expenditures is quite widespread!'”:

“Community members use to support each other during
illness, providing in-kind and monetary gifts. This spirit is
stronger in remote areas where utilising health services is
really challenging”

Health providers stated that sometimes community groups
bring their pooled contributions to pay user-fees for admitted
members. However, evidence from a specific study in Uganda®
shows that the absence of a coherent policy framework
prevents these informal mechanisms from operating as a
functional scheme of social protection. Furthermore, some
authors® pointed out that the poorest remain excluded from
this informal safety-net since they cannot afford to join
community groups. The fact that solidarity regards only
members of defined groups implies an important equity
concern, since risk-sharing practices bring advantages only
for those who share a common identity. Consequently,
caution is needed when considering the potential role of
these informal practices for health financing: spontaneous
initiatives by the population require to be channelled through
a solid legislative framework in order to effectively contribute
towards a comprehensive scheme of financial protection.

We can interpret the rationale to rely on informal networks
for coping with health expenditures as partly due to the
delay to implement effective national reforms for financial
protection. Indeed, the population is not supported neither by
the government nor by the private sector to improve coverage
outcomes.

Discussion and Conclusion

The interpretation of the main findings through the
developed framework allows us to disentangle the dynamic
and incremental processes of political economy for health
financing reforms in Uganda, and to interpret the current level
of financial protection for the population. Whilst transition

8 | International Journal of Health Policy and Management, 2021, x(x), 1-11

Universal coverage
and equity

Papers



p.116

Doctors with Africa CUAMM

Nannini et al

Field research

towards UHC requires “several essential forces [...] to mature
and come together,”" we contend that political conditions
are currently delaying an effective expansion of financial
protection coverage for the population.

The negotiation process for health financing reforms is
characterised by divergent ideologies concerning healthcare
as well as conflicting interests for the main stakeholders’
categories. In recent years, central government has not
regarded social services and, in particular, healthcare, as a
strategic priority, and the ensuing public budget remained
stagnant. On the other hand, development partners and
private organisations are gaining influence within the sector,
but they lack coordination. In contrast, academics and civil
society have at the moment weaker voices within the national
debate on health financing.

The dominant ideology of market supremacy and the
regime’s strategic vision to transform Uganda into a middle-
income economy has added to an unfavourable background
for designing and implementing a comprehensive insurance
scheme. The dichotomy between the slogan of “free
healthcare” and the planned reform of NHI has not been
totally solved, and engagement of important stakeholders into
the process of reform design has been low. Consequently, a
broad consensus about a comprehensive scheme for financial
protection has not yet been reached, and an extremely
fragmented and inequitable landscape for health financing
remains in place with weaknesses in terms of service delivery
and harmonization of interventions undermining the capacity
of the system to improve coverage outcomes.

Further to delaying conditions, the political economy
analysis permitted to identify two enabling factors that provide
positive stimulus for advancing the negotiation process behind
health financing reforms. Whilst the scope of this political
process is national, the two factors originate, respectively,
from the international arena and from the local community
background. First, the 2030 Agenda is creating strong
momentum towards UHC that can be exploited at the national
level to unlock the negotiation process for a comprehensive
scheme of financial protection. The mission to promote a
broad access to essential health services without suffering
financial hardship needs to be translated into national-
level reforms for health financing: in this sense, the global
community can exert pressure on the central government in
order to clarify the ambiguity between the “free healthcare”
policy and the debate on NHI. The political process to define
the national strategy for the goal of UHC also constitutes
the opportunity to create an effective platform of dialogue
and discussion between national partners from different
sectors (such as the private sector and the academia). Second,
another stimulus comes from bottom-up leverage involving
the population and, in particular, the informal sector through
community-based initiatives aimed to expand the practice of
risk-sharing for health expenditures. Increasing collection
and pooling of prepayment contributions and promoting an
active role in the health system for linking the demand and
supply-side of healthcare represents a promising opportunity
to expand financial coverage; however, this architecture
for health financing can be sustainable and efficient only if

coordinated by a multi-level governance.”” In other words, if
efforts by the community represent an important boost, poor
stewardship by the government does not permit to effectively
advance towards UHC. Engagement of the civil society and
the general public can bring important advantages to health
system strengthening, but this requires a clear political will
and does not imply a shift of responsibility away from the
central government.

To conclude, this analysis contributes to the emerging
literature on the political economy of health sector reforms in
LMICs. The study highlights key political factors that influence
the context-dependent trajectory of Uganda for health
financing reforms aimed at improving financial protection
for the population. On one side, at the national level, poor
stewardship of the central government into the health sector
and lack of effective platforms of dialogue involving different
stakeholders prevent to achieve the effective implementation
of a comprehensive scheme for financial protection. On the
other side, both the global agenda focused on the overarching
goal of UHC and spontaneous bottom-up initiatives at thelocal
level to improve health coverage can constitute opportunities
to weight on the reactivity of the system to develop a clear
policy agenda for health financing and financial protection.
The adoption of a political economy perspective is relevant
to enhance the understanding on the main processes shaping
progress towards UHC and the usefulness of applying this
analytical lens goes beyond the single case study of Uganda.
It will be important, thus, to utilise political economy
frameworks such as the one presented here as key to interpret
the experiences of different LMICs.

Acknowledgements

We are grateful for the logistical support of Doctors with
Africa CUAMM in Uganda. Earlier drafts of the paper
strongly benefitted from comments by David A. Clark and
Gavino Maciocco. We wish to thank all the participants to
KlIs for their precious contribution to the research.

Ethical issues

Ethical issues were set using a protocol on high-level ethical standards and
approved the Ethic Committee for Research of the University of Florence and
by Doctors with Africa CUAMM. All respondents were asked to provide informed
consent to participate in the study, and no ethical concerns arose during the
research.

Competing interests
Authors declare that they have no competing interests.

Authors’ contributions

MN and MB conceived and designed the study, analysed the data, wrote the
draft manuscript, and participated in the interpretation of the findings and
revision of the manuscript. GP contributed to the implementation of the study,
participated in the data analysis, interpretation of the findings and revision of the
manuscript. All authors read and approved the final version of the manuscript.

Funding
Doctors with Africa CUAMM provided us with logistical support during the field
research in Uganda. No other forms of support/funding were received.

Authors’ affiliations

‘Department of Economics and Management, University of Florence, Florence,
Italy. 2Doctors with Africa CUAMM, Padova, Italy.

International Journal of Health Policy and Management, 2021, x(x), 1-11 |9

Universal coverage
and equity

Papers



Doctors with Africa CUAMM

Nannini et al

Field research

Supplementary files
Supplementary file 1. List of Consulted Documents for the Desk Analysis.

Endnotes

[1] On average, about 8% of public spending was devoted to the health sector
between 2012/2013 and 2016/2017. This is well below the Abuja declaration
target of 15.5” During the same period, the total health budget as a percentage
of gross domestic product has remained about 1% compared to a regional
average of 1.9 for Sub-Saharan African countries and the international target of
5% for LMICs.%® On a per capita basis, between 2012/2013 and 2016/2017 the
government spent US $8 on health, against the WHO target of $34.%¢

[2] Figures from the Ministry of Health®” show that 42% and 43% of THE
respectively were covered by development partners and private funds in
2015/2016. In contrast, the public sector contribution only accounted for 15%
of THE. Overall, health expenditure per capita in 2017 was US $51, against the
minimum of US $84 recommended by the WHO.5"

[3] The proportion of households living within a radius of 5 km from health
facilities raised from 72 in 2010/2011 to 86% in 2016/2017.%84¢

[4] In 2013/2014, only 45% of health centres of fourth level (IV) have been found
to be functional in terms of availability of Comprehensive Emergency Obstetric
Care services.® The density of health workforce, which increased from 0.498 in
2011/2012 to 0.710 in 2014, remains well below the WHO recommended target
of 2.28 health workers per 1000 people.*

[5] In order to identify the scope of priority setting for healthcare, finalize the list
of key informants and design interview questions, we performed a preliminary
research phase by participating to eight workshops with health sector
stakeholders at the district level and to two national conferences on UHC.
[6] National Health Policy | and II, National Budget Framework Papers, Health
Sector Strategic Plans, Health Sector Development Plans, and National Health
Accounts.

[7] The regional health system in Oyam is similar to the rest of Uganda, featuring
a wide variety of health providers. Due to a long post-conflict period, this district
records lower coverage outcomes for health services than those at the national
level,” and financial obstacles to healthcare utilisation are still critical for the
local population.®” Therefore, the district constitutes a solid case study with
analytical relevance regarding financial protection for the population.

[8] Such categorization does not reflect uniform ideological positions and
influence in the negotiation process.

[9] This person, with a PhD in Development Economics, had already previous
experience of research work in Uganda and a basis of knowledge about the
national context.

[10] Indeed, several universities and research entities have been engaged in
producing a country-specific roadmap towards UHC to orient policies for the
health system.™

[11] For example, geographic accessibility to health services improved after
great efforts to build new health facilities.

[12] KII, Kampala, February 25, 2019.

[13] KII, Kampala, February 22, 2019.

[14] KIl, Kampala, January 30, 2019.

[15] KII, Kampala, February 27, 2019.

[16] KIl, Oyam, January 21, 2020.

[17] KIl, Oyam, January 23, 2020.
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Abstract: We aim to evaluate whether the first National Emergency Medical Service (NEMS) im-
proved access to hospital care for the people of Sierra Leone. We performed an interrupted time-series
analysis to assess the effects of NEMS implementation on hospital admissions in 25 facilities. The
analysis was also replicated separately for the area of Freetown and the rest of the country. The
study population was stratified by the main Free Health Care Initiative (FHCI) categories of pregnant
women, children under 5 years of age, and populations excluded from the FHCL. Finally, we calcu-
lated direct costs of the service. We report a 43% overall increase in hospital admissions immediately
after NEMS inception (RR 1.43; 95% CI 1.2-1.61). Analyses stratified by FHCI categories showed
a significant increase among pregnant women (RR 1.54; 95% CI 1.33-1.77) and among individuals
excluded from the FHCI (RR 2.95; 95% CI 2.47-3.53). The observed effect was mainly due to the
impact of NEMS on the rural districts. The estimated recurrent cost per ambulance ride and NEMS
yearly cost per inhabitant were 124 and 0.45 USD, respectively. To our knowledge, this is the first
nationwide study documenting the increase in access to healthcare services following the implemen-
tation of an ambulance-based medical service in a low-income country. Based on our results, NEMS
was able to overcome the existing barriers of geographical accessibility and transport availability,
especially in the rural areas of Sierra Leone.

Keywords: Free Health Care Initiative (FHCI); National Emergency Medical Service (NEMS); emer-
gency medical service (EMS); primary health units (PHUs); operation center (OC)

1. Introduction

Multiple barriers prevent an equitable access to healthcare services in low-income
countries (LICs), leading to higher morbidity and mortality rates for both acute and chronic
diseases, especially in rural communities [1-3].

Sierra Leone is one of the least developed countries worldwide, where access to
healthcare is mostly constrained by geographical barriers, extremely high out-of-pocket
expenditures, lack of skilled medical staff, and poor service quality [4,5]. Furthermore,
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the country’s health resources are unevenly distributed, with the vast majority of referral
hospitals and more than half of the entire workforce concentrated in the urban area of
Freetown, the nation’s capital [5].

To tackle the high rates of maternal and neonatal mortality reported in its territory, in
2010, the Sierra Leone government launched the Free Health Care Initiative (FHCI), which
waived all medical-related fees for pregnant and breastfeeding women, children under
the age of 5 years, and Ebola survivors [6]. Although the FHCI was effective in curbing
financial barriers to accessing care, leading to an overall improvement in the utilization
rates of healthcare services, wealth-related health inequalities remained prevalent, and
people residing in rural areas, accounting for 59% of the total population, were still left
underserved [7,8].

Similar to most of the other African countries, Sierra Leone has been long devoid
of any formalized prehospital care system [9]. Since the limited number of ambulances
available in the country were associated with high transport-related fees, the majority of
patients used to reach hospital facilities either using private vehicles or public services,
therefore bearing the costs of transport fare and often being subjected to delays in care [10].

In line with recommendations issued by the World Health Organization (WHO), in
2013, the African Federation of Emergency Medicine advocated for the development of
prehospital care systems to reduce the high morbidity and mortality rates reported in
African countries [11,12]. Thus, in keeping with both WHO guidelines and national health
security policies, in 2016, a government-backed joint venture comprising Doctors with
Africa (CUAMM, Padua, Italy), the Regional Government of Veneto (Italy), the Research
Center in Emergency and Disaster Medicine (CRIMEDIM, Universita del Piemonte Ori-
entale, Italy), and the Sierra Leone Ministry of Health and Sanitation (MOHS), designed
the first National Emergency Medical Service (NEMS) in Sierra Leone, one of the very
few coordinated, structured, and fully equipped prehospital emergency medical services
(EMS) in the African continent [5,13,14]. The goal of this newly developed entity is to
provide a free-of-charge prehospital service coordinated by a centralized operation center
(OCQ), using part of the ambulances donated to the country during the Ebola outbreak [14].
With seed funding from the World Bank (Washington, DC USA), the service started in
October 2018 and reached the full operativity countrywide on the 27th of May 2019, after
a gradual process of training sessions and subsequent activation in all the 14 districts of
Sierra Leone [14]. After a 26-month work plan, the joint venture released a fully staffed
and functional NEMS working all over Sierra Leone, managed by the local MOHS staff
and funded through the governmental budget.

The aim of the present study was to evaluate the impact of this initiative on access
to hospital care for the general population, with a special emphasis on underserved rural
communities. We also provided an overview of the direct costs of the service.

2. Materials and Methods
2.1. Study Setting and Design

This was a retrospective study using monthly aggregated data on hospital admis-
sions across Sierra Leone, recorded between October 2017 and November 2019. The study
encompassed 25 hospital facilities distributed across the 14 districts of Sierra Leone, in-
cluding government district hospitals, faith-based clinics, and health centers managed by
non-governmental organizations. As the NEMS was introduced in the various districts at
different times (from the 15 October 2018 to the 27 May 2019; Figure 1), we analyzed data
collected 12 months before and 6 months after NEMS inception for each district.

The NEMS ambulance referral system has been designed as a tiered system of care,
comprising peripheral health units (PHUs), in charge of the primary assessment and care
of patients, a fleet of 81 ambulance units, and healthcare facilities at different levels [14]. It
recognizes two main categories of interventions: “red” codes, which are clinically defined
as “immediately life threatening”, and “yellow” codes, which are clinically defined as
“not life threatening but still serious.” At the time of this research, NEMS activation was
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initiated by a registered nurse, midwife, or healthcare worker at the PHU level, and all
referred cases were appropriately evaluated and managed by trained nurses allocated to
the NEMS OC through codes and scripted questions adapted from the Medical Priority
Dispatch system [15], available on request from the authors. Triage accuracy and adherence
to protocols were overseen by the OC Supervisor [14], and a post-hoc cross-check was
performed in the category of pregnant women to confirm that the severity of the diagnosis
reported coincided with the triage category assigned.

Figure 1. Time of implementation of the National Emergency Medical Service (NEMS) in the 14 districts of Sierra Leone.

Universal coverage
and equity

Ambulances were staffed by a paramedic and an ambulance care driver, trained in the
basic principles of prehospital emergency care, including management of medical emer-
gencies, trauma, obstetrics and gynecologic and pediatric emergencies [14]. Treatments
performed in the ambulances included oxygen delivery, continuation of fluid adminis-
tration after peripheral intravenous cannulation performed by nurses at the PHU level,
assistance during labor and delivery, administration of rectal misoprostol for the prevention
of postpartum hemorrhage, and basic life support and resuscitation maneuvers without
the support of automated external defibrillator.

2.2. Data Collection

Data were retrieved from the national referral coordinators” database, storing informa-
tion on all incoming referrals collected at each hospital facility [16]. After initial notification
of the incoming referral via telephone call from the sending PHU, patients were identified
upon arrival by referral coordinators, and information regarding patient demographics,
clinical condition, mode, and time of transport to the referral facility were collected through
a paper report form, which was then transcribed into an Epi Info™ datasheet (Centers for
Disease Control and Prevention, Atlanta, GA, USA). Data entry integrity and accuracy was
monitored with monthly inspection by data collector supervisors.

Referral and in-hospital data have been recorded nationwide by the network of local
referral coordinators since September 2017, before the implementation of NEMS, when
the vast majority of patients used either private or public means of transport to reach
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the hospital from the peripheral health units. This structured data collection system has
been incorporated in the NEMS system upon its inception, and scans of patient referral
forms filled by ambulance teams have been used to crosscheck data collected by referral
coordinators at the hospital level.

Data extracted for this research included age, gender, FHCI category, priority (“urgent”
or “non-urgent”), date and time of arrival at the hospital, and transport mode (“NEMS
ambulance” or “other”).

Data on the population of Sierra Leone and its districts were extracted from the 2015
Sierra Leone Census, as reported on the Sierra Leone Statistics website [8]. Additional
data on costs were retrieved from the NEMS monthly financial and management internal
reports from the 1 June 2019 until the 31 March 2020, during which NEMS worked at full
capacity. Data included the recurrent cost of personnel, the fuel for ambulance referral
(based on kilometers covered as recorded through the global positioning system (GPS)
and mean consumption per kilometer), and the fuel for the generator at the NEMS OC,
maintenance, insurance, GPS, medical material and personal protective equipment, and
mobile phone expenses.

2.3. Statistical Analysis

We adopted standard methods for interrupted time-series to assess the effects of the
introduction of the NEMS [17,18]. We carried out negative binomial regression models to
account for the possible overdispersion of data. In all considered models, the dependent
variable was the monthly number of hospital admissions and the population size was
included as the offset. Among the independent variables of the model, the immediate effect
of the intervention was modeled as a step function, using an indicator variable and taking
a value of 1 at the time of implementation of NEMS in each district, whereas the gradual
effects were investigated considering an interaction term between the introduction of NEMS
and time [17]. To explore the effect of the introduction of NEMS on the different FHCI
categories, the study population was classified according to the following groups: pregnant
women, children under 5 years of age, and populations without access to free healthcare.
We excluded from the analysis the remaining FHCI categories of Ebola survivors and
breastfeeding women, as they included a very small number of subjects (less than 5% of
the total). We performed the main analysis for the whole country, but we also carried
out separate analyses for the area of Freetown and the rest of the country. We performed
the analysis using Statal5 ( StataCorp. 2017, College Station, TX, USA). All tests were
two-sided and performed at the 5% level of statistical significance.

Calculation of the cost included recurrent costs of the intervention, while capital costs
have been excluded from the analysis as the implementation phase of the project was
entirely funded by the World Bank and relied on vehicles donated from around the world
during the 2014-2016 Ebola crisis.

3. Results

A total of 28,574 hospital admissions in the 14 districts of Sierra Leone were included
in the analysis. Table 1 shows the demographic characteristics of the analyzed population.

Both in the period before and after the implementation of the NEMS, women's access to
hospital facilities was much higher compared to men. The majority of hospital admissions
were represented by patients included in the FHCI, namely pregnant women and children
under 5 years of age (Table 1).

An overview of the obstetric diagnosis associated with “red” codes assigned in the
category of pregnant women is presented in the supplementary Table S1. After NEMS
inception, 80.1% of the patient arrived at hospitals using NEMS ambulances, and in 97.8%
of the cases, the mission priority was deemed as “urgent” upon arrival at the health
facilities. A 43% increase in hospital admissions was observed in Sierra Leone immediately
after the introduction of the NEMS (RR 1.43; 95% CI 1.26-1.61) (Table 2 and Figure 2).
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Table 1. Demographic characteristics of admitted patients before and after the introduction of the
National Emergency Medical System (NEMS).

Pre NEMS Post NEMS
(12-Months Timeframe) (6-Months Timeframe)
Gender, 1 (%)
Female 10,741 (72.1) 9805 (71.7)
Male 4150 (27.9) 3878 (28.3)
FHCI category, 1 (%)
Pregnant 6799 (45.6) 6104 (44.6)
Lactating 533 (3.6) 573 (4.2)
Under 5 5865 (39.4) 4398 (32.1)
Ebola Survivors 71 (0.5) 0(0)
Non-Free Healthcare 1623 (10.9) 2608 (19)
Districts, n (%)
Bo 692 (4.6) 1129 (8.2)
Bombali 658 (4.4) 941 (6.9)
Bonthe 335 (2.2) 341 (2.5)
Kailahun 574 (3.8) 668 (4.9)
Kambia 574 (3.8) 678 (4.9)
Kenema 837 (5.6) 1000 (7.3)
Koinadugu 531 (3.6) 480 (3.5)
Kono 450 (3.0) 902 (6.6)
Moyamba 417 (2.8) 457 (3.3)
Port Loko 882 (5.9) 833 (6.0)
Pujehun 2019 (13.6) 1643 (12.0)
Tonkolili 270 (1.8) 1501 (10.9)
Western Area 6652 (44.7) 3100 (22.6)
Total, n 14,891 13,683

Table 2. Effect of the introduction of the NEMS on hospital admission rates in Sierra Leone. The
results are presented as immediate and gradual (monthly) change in the rates of hospital admissions
after the introduction of the intervention.

Group Effect of the Intervention Rate Ratio (RR) 95% CI p-Value
All Immediate 143 1.26 to 1.61 <0.001
Gradual 1.02 0.99 to 1.05 0.103
Pregnant Immediate 1.54 1.33t0 1.77 <0.001
Gradual 1.01 0.98 to 1.04 0.505
Under 5 Immediate 0.90 0.72to 1.13 0.362
Gradual 1.05 0.99 to 1.10 0.062
Non-FHCI ! Immediate 2.95 2.47 to 3.53 <0.001
Gradual 1.01 0.97 to 1.05 0.603

1 Non-FHCI = not included in the Free Health Care Initiative.

In the different subgroups, a statistically significant increase was reported among
pregnant women (RR 1.54; 95% CI 1.33-1.77) and those exempted from the FHCI (RR 2.95;
95% CI 2.47-3.53), but not for children under 5 years of age (RR 0.90; 95% CI 0.72-1.13).
We did not find evidence of an additional gradual effect of the intervention over time, as
there was no statistically significant change in the underlying trend in admissions after
the implementation of the NEMS. Analyses stratified by area showed a very different
pattern in Freetown compared to the rest of the country (Table 3). Overall, there was
no increase in hospital admissions in Freetown. Pregnant women reported a 39% (RR
1.37; 95% CI 1.05-1.84) immediate increase and a monthly 6% (RR 1.06; 95% CI 1.02-1.11)
gradual increase following the activation of the NEMS, while a substantial drop (RR 0.36
95% CI 0.27-0.47) in hospital admissions was observed among children under 5 years of
age (Figure 3). Access to a hospital for subjects not included in the FHCI remained stable
over time.
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Figure 2. Observed and predicted hospital admission rates in Sierra Leone before and after the intro-
duction of the NEMS. The results are also stratified by categories of the Free Health Care Initiative.

Table 3. Effect of the introduction of the NEMS on hospital admission rates in Freetown. The results
are presented as immediate and gradual (monthly) change in the rates of hospital admissions after
the introduction of the intervention.

Group Effect of the Intervention Rate Ratio (RR) 95% CI p-Value

All Immediate 0.80 0.65 to 0.99 0.041
Gradual 1.05 1.02 to 1.09 <0.001

Pregnant Immediate 1.39 1.05to 1.84 0.021
Gradual 1.06 1.02to 1.11 0.001
Under 5 Immediate 0.36 0.27 to 0.47 <0.001
Gradual 1.03 0.99 to 1.07 0.090

Non-FHCI Immediate 0.95 0.63 to 1.44 0.825
Gradual 1.09 1.04to 1.16 0.001

Non-FHCI = not included in the Free Health Care Initiative.

Figure 3. Observed and predicted hospital admission rates in Freetown before and after the introduc-
tion of the NEMS. The results are also stratified by categories of the Free Health Care.
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Conversely, in the rest of the country an immediate increase in the number of hospital

admissions was evident both overall and for all considered subgroups, except for children
under 5 years of age (Table 4 and Figure 4).

Table 4. Effect of the introduction of NEMS on hospital admission rates in Freetown. The results are
presented as immediate and gradual (monthly) change in the rates of hospital admissions after the

introduction of the intervention.

Group Effect of the Intervention  Rate Ratio (RR) 95% CI p-Value
All Immediate 1.77 149t02.11  <0.001
Gradual 0.98 0.94 to 1.02 0.358

Pregnant Immediate 1.59 140t01.82  <0.001
Gradual 0.98 0.95 to 1.00 0.179
Under 5 Immediate 1.36 0.88 to 2.11 0.154
Gradual 1.01 0.92 to 1.12 0.751

Non-FHCI Immediate 3.82 2.96 to 4.92 <0.001
Gradual 0.85 0.81t00.90  <0.001

Non-FHCI = not included in the Free Health Care Initiative.

Figure 4. Observed and predicted hospital admission rates in Sierra Leone, with the exclusion of
Freetown, before and after the introduction of NEMS. The results are also stratified by categories of

the Free Health Care Initiative.

Table 5 shows the estimated costs of the intervention. The majority of expenses
were composed of personnel costs. The estimated recurrent cost per ambulance ride was
124 USD, based on