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«We have to deal with emergency 
situations – wars, epidemics and 
refugee crises – but that’s not 
all. The most dire problem we 
confront every day is persistent 
poverty. So solidarity means 
helping local communities find 
solutions to their problems today 
to make sure they will have a 
better tomorrow».

“Solidarity and Benefaction”  
by Don Luigi Mazzucato  
in CUAMM News, Health and  
Development no. 2-3,  
May-December 1996, p. 76
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RESEARCH FOR A 
HEALTHIER TOMORROW
“People have a big problem 
understanding the relationship 
between quality and systems”. These 
are the words of Avedis Donabedian, 
probably the most authoritative figure 
in the field of medicine to work on the 
topic of quality in healthcare. Born a 
century ago in Beirut, Lebanon, after 
his family fled from the Armenian 
genocide, Donabedian, a Christian, 
grew up side by side with Jews and 
Palestinians, developing an approach 
to life characterized by a deep interest 
in dialogue, friendship, intellectual 
curiosity and poetry. The simple but 
powerful conceptual model he would go 
on to devise for evaluating the quality 
of health care was based on three 
measures: structure (the care delivery 
setting, including facilities, equipment 
and organizational methods), process 
(care delivery in terms of timeliness, 
appropriateness, completeness and 
continuity) and outcome (the effects of 
care on the health status of patients). 
This still valid framework later served 
as a basis for quality in healthcare 
research.

The first research conducted on 
Western healthcare systems revealed 
a huge divide between the services 
provided and their quality, underscoring 
the unjustifiable – and most importantly 
preventable – consequences of 
that divide in terms of morbidity 
and mortality, including suffering 
and disability, added social and 
institutional costs and a growing loss 
of public trust in healthcare systems. 
Numerous initiatives were subsequently 
undertaken in an attempt to close or 
at least narrow the divide, from health 
facility certification and accreditation 
processes, evidence-based medicine, 
continuous quality improvement and 
clinical governance to patient-centered 
care. Good results have been achieved 
and useful research conducted thus far, 
although Western healthcare systems 
continue to function in a precarious 
manner, burdened by challenges 
including the public’s growing distrust in 
science and recourse to self-treatment. 

Today the international focus on quality 
has shifted – and appropriately so – 
to low and middle income countries 
as well, with studies showing that 
the 8.6 million deaths there in 2015, 
representing a loss of approximately 
US$ 6 trillion, could have been 
prevented through healthcare. Six out 

of ten of these deaths were attributable 
to poor-quality care rather than to 
insufficient access to care. There 
were various aspects to the former, 
including poor adherence to guidelines, 
the unavailability of diagnostic and 
therapeutic means and a lack of focus 
on the centrality of patients. The data 
spoke loud and clear: two out of five 
pregnant women were examined more 
than an hour after delivering; just half 
of health workers followed guidelines 
correctly in the case of the clinical 
management of diarrhea in children, 
with that number falling in the case of 
malaria and anemia; 56% of women 
who underwent prenatal visits did not 
receive the minimum essential package 
of services; and glucometers and urine 
test strips were available in less than 
half of primary healthcare facilities. As 
for the centrality of patients, one third 
of the latter were found to have had 
poor experiences including long waiting 
times, inadequate communication and 
a lack of respect (including abusive 
behavior) by care providers. In addition, 
urgent, complex clinical situations were 
frequently left untreated due to a lack 
of continuity between services and 
assistance levels. Last but not least, 
with regard to equity and inequalities, 
it was the poor – individuals, families 
and communities – who accessed 
poor-quality care most frequently, 
suffering the consequences. The 
message underlying all this research 
is that it will be impossible to achieve 
universal health coverage if changes 
are not made in terms of policies, 
programs, data-gathering and the use 
of healthcare quality improvement 
research.

Given the deep and vital relationship 
between systems and quality, it 
seems clear that calls for the right to 
primary healthcare access must be 
accompanied by equally forceful ones 
for the right to quality healthcare. 
Doctors with Africa CUAMM has 
pondered this matter for years now; 
one need only glance at the research 
we conducted and published in 2018 to 
grasp how central the topic of quality 
is for our organization, and how crucial 
we believe it is to delve deep into the 
opportunities and limitations posed by 
each of the settings in which we work. 
Thus the type of research we’ve been 
developing – operational research – 
becomes even more valuable, thanks to 
its ability to dive into real-life contexts, 

identifying critical areas and seeking 
out evidence-based, quality solutions 
that help bring about improved systems 
even in the most remote parts of Africa.

In closing, let’s turn once more to the 
words of Avedis Donabedian: “Systems 
awareness and systems design are 
important for health professionals, 
but they are not enough. It is the 
ethical dimensions of individuals that 
are essential to a system’s success. 
Ultimately, the secret of quality is love. 
You have to love your patient, you have 
to love your profession, you have to love 
your God”. This statement still holds as 
true as ever, and aligns perfectly with 
CUAMM’s own history and vision.
Enjoy your reading.

Don Dante Carraro 
Director, Doctors with Africa CUAMM

Giovanni Putoto 
Head of Operational Planning  
and Research
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Doctors with Africa CUAMM 
currently operates  
in Angola, Central African 
Republic, Ethiopia, 
Mozambique, Sierra Leone, 
South Sudan, Tanzania  
and Uganda.

23 
hospitals

64 
districts (for public health 
activities, mother-child care, 
the fight against HIV/AIDS, 
tuberculosis and malaria, 
training)

3 
nursing schools

1 
university (Mozambique)

605 
international  
professionals

Doctors with Africa 
CUAMM

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.

Sierra Leone

Mozambique

Tanzania

Uganda

South Sudan

Ethiopia

Central African Republic

Angola
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Operational 
research in 2018

Maternal 
and child health

Infectious and 
tropical diseases

Universal coverage 
and equity

Nutrition

Chronic 
diseases

5 main thematic areas,  
23 published studies, 7 posters 
and 7 oral presentations  
shared at conferences in Italy  
and abroad. Operational field 
research carried out with  
over 30 Italian, African and other 
international partners to improve 
the quality of our interventions 
on the ground and help develop 
effective health policies even in 
countries with limited resources. 
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YOUTH, QUALITY, GROWTH: 
OUR APPROACH TO FIELD RESEARCH
“Youth”, “quality” and “growth”: if we 
were asked to describe CUAMM’s 
operational research in 2018 in just a 
few words, those are the ones we would 
choose.

2018 was undoubtedly the year of 
youth in terms of our research activities 
in Africa, with numerous young 
people under the age of 35, doctoral 
students, residents and junior doctors 
serving as research team members 
and authoring medical publications, 
applying their budding skills in the 
service of that continent and the vital 
research our organization conducts 
there. This brings to mind the words of 
the great journalist – and great friend 
of CUAMM – Pietro Veronese, who 
once used the term “field campus” 
while discussing our organization’s 
approach to health cooperation; a 
place, that is, where highly qualified 
and committed professionals work 
“on the ground”, studying, learning 
and training themselves and others to 
ensure that some of the world’s most 
marginalized communities will get the 
health services they need. Indeed, the 
idea of moving out of the classroom 
and into the field to test one’s nascent 
competences, undertaking research, 
hard work and study in unfamiliar and 
often difficult settings, has begun to 
appeal to growing numbers of talented 
young people. And this too is a form 
of solidarity, something that in the 
words of CUAMM’s long-time (1955-
2008) director Don Luigi Mazzucato 
meant “helping local communities 
find solutions to their problems today 
to make sure they will have a better 
tomorrow”.

Quality, an aspect mentioned often in 
this collection, is our second keyword 
for 2018. A critical factor in ensuring 
effective health services both in Italy 
and in low and middle income countries, 
it is also an area in which health 
inequities are particularly manifest. 
Several pieces in this collection center 
on the issue of quality, including one 
by Cavicchiolo et al that highlights the 
weak link in a Mozambican hospital’s 
process for neonatal resuscitation, 
i.e. the poor quality of care provided 
by inadequately-prepared healthcare 
workers, and another by Cavallin et 
al that investigates risk factors for 
mortality in children with suspected 
cases of malaria, and also underscores 
the need to invest in training human 

resources to ensure that they are able 
to handle complex risks and guarantee 
quality care. This leads us at CUAMM 
to reflect further on how we envision 
research, i.e. as a tool for identifying 
critical aspects in the healthcare 
process, as Donabedian might put it, 
and for taking steps to improve services 
in our firm belief that medicine in 
poor countries should never be poor-
quality medicine.

As we review our scientific output of the 
last twelve months, one more keyword 
springs to mind: growth. At 23, in fact, 
the total number of publications in 
2018 once again surpassed that of 
previous years. Each was the result of 
cooperative efforts with Italian, African 
and other international organizations, 
undertaken to bring research expertise 
to settings where there is a dearth of 
it, assessing their critical points and 
identifying pathways to improvement. 
Alongside our published papers in 
2018, CUAMM launched an important 
partnership with the publisher Springer 
whereby a chapter on our work during 
the recent Ebola epidemic in Sierra 
Leone will be included in a volume 
entitled Pregnant in the Time of Ebola: 
Women and Their Children in the 
2013-2015 West African Epidemic. 
Dialoguing with others who also operate 
within precarious health systems, and 
collaborating together on an entire 
volume (perhaps the only one, as 
Springer has pointed out) to discuss the 
effects of the epidemic on mothers and 
their children marked an important step 
forward for us, a challenge that started 
from a specific case and went on to 
look at the functioning of healthcare 
systems in general as well as how they 
hold up during emergencies.

CUAMM’s participation at conferences 
also grew In 2018, with 14 different 
presentations, half of which were oral 
and the other half poster presentations. 
Our thematic focus grew too: two 
studies dealt with adolescent health, 
exploring both the complex issue of 
teenage pregnancy and HIV prevention 
and treatment in adolescents, in a 
reflection of the growing international 
interest in this key population group and 
its needs, both health and otherwise 
(there are some 1.8 billion individuals 
aged 10-19 years worldwide, and it is 
estimated that this figure will grow 
by 18% by 2040). Another subject 
examined – one that is very dear 

to CUAMM, and which we intend to 
investigate further in the upcoming 
years – is neonatal stimulation. 
Indeed, early child development, a 
form of medicine that is “low-cost” yet 
promises valuable outcomes, is an area 
of critical importance especially in low-
income countries. Last but not least, 
CUAMM has done measles research 
in partnership with the Bruno Kessler 
Foundation, looking into the health 
impact on poor communities of their 
distance from healthcare facilities.

What are we looking forward to in 
terms of our research activities in 
2019? Networking, an integral part of 
our approach to field work from the 
start, will continue to be an important 
watchword, with CUAMM committed 
as always to building up a network of 
healthcare experts who believe in the 
power of our profession to bring about 
positive change, and engaging them, 
young people and universities in order 
to bring quality healthcare to Africa.
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Gastroschisis Spiral-like Closure with 
Umbilical Cord in a Limited-resource 
Setting: A Case Report

Maternal 
and child health Papers 01 D Mozambique

PAPER

Authors
Reggiani G., Pizzol D., Trevisanuto D., 
Antunes M.

Published in 
Journal of Neonatal Surgery, 
April 2018

Link
http://www.jneonatalsurg.com/ojs/
index.php/jns/article/view/683 

Topic
Maternal and child health

Focus country 
Mozambique

Abstract

Gastroschisis is a birth defect of the abdominal wall that 
involves the incomplete closure of the abdominal muscles 
and skin. It is one of the most common surgical problems 
arising in infants, and its incidence is increasing worldwide. 
Management of the condition in limited-resource countries 
is often complicated, with much higher mortality rates than 
those found in wealthier countries. 

The present case involved a newborn with a very large 
gastroschisis where the surgical procedure to close the 
abdominal wall was carried out using umbilical tissue. 
Although this technique has not been used before in limited-
resource settings, it seems to be a viable, low-cost solution 
to the problem, particularly in order to reduce the risk of 
infection and of the main potential complication: abdominal 
compartment syndrome, which consists of increased intra-
abdominal pressure and the consequent impairment of the 
functioning of the abdominal organs.
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Thermal Effect of a Woolen Cap in Low 
Birth Weight Infants During Kangaroo Care

Maternal 
and child health Papers

02 D Ethiopia,  
Mozambique, Uganda

PAPER

Authors
Cavallin F., Segafredo G., Pizzol D., 
Massavon W., Lusiani M., Wingi O., 
De Vivo M., Da Dalt L., Boscardin C., 
Manenti F., Putoto G., Trevisanuto D.

Published in 
Pediatrics, June 2018 

Link
http://pediatrics.aappublications.org/
content/early/2018/05/19/peds.2017-
3073

Topic
Maternal and child health 

Focus countries 
Ethiopia, Mozambique, Uganda 

Abstract 

The sub-Saharan African region has some of the world’s 
highest rates of neonatal mortality, with neonatal hypothermia 
being one of the leading causes of death in preterm infants.
The aim of this randomized controlled trial (RCT) was to 
assess the effectiveness of using woolen caps and booties 
together with the kangaroo mother care (KMC) method in 
order to keep the body temperature of premature newborns in 
the standard range.

Three hundred low-birth-weight infants about one week of 
age were randomly assigned to two groups, those with a 
woolen cap (CAP [150]) and those without (NOCAP [150]) in 
the hospitals of Wolisso (Ethiopia), Aber (Uganda) and Beira 
(Mozambique) from December 2015 to September 2016. 

5,064 measurements were recorded during the study, and 
showed that the mean time spent in the normal thermal range 
was 55% for the CAP group and 56% for the NOCAP group. 

The use of woolen caps does not seem, therefore, to have 
brought any significant advantages in terms of maintaining 
safe body temperatures in infants treated with the KMC 
method.

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. 
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02 D Ethiopia,  
Mozambique, Uganda

ARTICLE

Thermal Effect of a Woolen Cap 
in Low Birth Weight Infants 
During Kangaroo Care
Francesco Cavallin, MS, a Giulia Segafredo, PhD, b Damiano Pizzol, MD, b, c William Massavon, MD, d  
Marta Lusiani, MD, e Olivier Wingi, MD, f Manuela De Vivo, MD, g Liviana Da Dalt, MD, h Chiara Boscardin, MD, h  
Fabio Manenti, MD, b Giovanni Putoto, MD, b Daniele Trevisanuto, MD, h on behalf of the CAP-KMC Group

BACKGROUND AND OBJECTIVES: World Health Organization guidelines recommend covering the 
head during kangaroo mother care (KMC), but the effect of a cap on neonatal thermal 
control during KMC remains to be defined. Our objective was to assess the effectiveness and 
safety of a woolen cap in maintaining low birth weight infants (LBWIs) in normal thermal 
range during KMC.
METHODS: Three hundred LBWI candidates for KMC in 3 African hospitals were randomly 
assigned to KMC with (CAP group) or without (NOCAP group) a woolen cap in a 1:1 ratio 
during the first week after birth. Axillary temperature was measured every 6 hours. 
Maternal and room temperature and adherence to skin-to-skin contact were registered at 
the same time points.
RESULTS: A total number of 5064 measurements were recorded (median 19 measurements 
per subject; interquartile range: 10–25). Mean time spent in normal temperature range was 
55% (SD 24) in CAP and 56% (SD 24) in NOCAP groups. Multivariable analysis estimated 
a rate ratio of 0.92 (95% confidence interval: 0.84 to 1.00; P = .06) for the effect of the cap 
versus no cap on time spent in the normal temperature range.
CONCLUSIONS: In these 3 African, low-resource settings and so many days post birth, the 
use of a woolen cap was safe but provided no advantages in maintaining LBWI in the 
normal thermal range while being in a KMC ward. LBWIs spent only half of the time in the 
normal temperature range despite warm rooms and skin-to-skin contact. Maintaining 
normothermia in LBWIs remains an unfinished challenge in low-resource settings.

abstract

aIndependent statistician, Padua, Italy; bDoctors with Africa CUAMM, Padua, Italy; cDoctors with Africa CUAMM, 
Beira, Mozambique; dDoctors with Africa CUAMM, Oyam District, Uganda; eDoctors with Africa CUAMM, Wolisso, 
Ethiopia; fDepartment of Pediatrics and Neonatology, Central Hospital of Beira, Beira, Mozambique; gDoctors 
with Africa CUAMM, Aber, Uganda; and hDepartment of Women’s and Children’s Health, University of Padua, 
Padua, Italy

Headquarters of Doctors with Africa CUAMM is located in Padua, Italy; a representative agency is 
located in each African country where Doctors with Africa CUAMM supports projects.

Mr Cavallin was responsible for the statistical design and analysis, drafted the manuscript, and 
contributed to the interpretation of the results; Miss Segafredo contributed to the design of the 
trial, coordinated and supervised data collection, and critically reviewed the manuscript; Dr Pizzol 
contributed to the design of the trial and to the submission to the ethics committee, led the study 
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WHAT’S KNOWN ON THIS SUBJECT: Kangaroo mother 
care (KMC) is a low-cost intervention recommended 
for neonatal temperature maintenance. World Health 
Organization guidelines recommend covering the 
head during KMC, but this practice is not consistently 
followed. The thermal effect of a cap during KMC 
remains unknown.

WHAT THIS STUDY ADDS: The use of woolen caps did 
not provide any advantages in maintaining low birth 
weight infants in the normal thermal range during 
KMC in low-resource settings. Low birth weight infants 
spent only half of the time in the normal temperature 
range despite warm rooms and skin-to-skin contact.
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Abstract 

Africa has the world’s highest burden of risk factors for poor 
child development and health, most of which are associated 
with infectious diseases and the social environments in which 
children live.

This study analyzed the activity volumes of 15 at-risk child 
clinics (ARCCs) in Beira, Mozambique, in order to determine 
the health profiles of the children using their services from 
January 2015 to December 2017.

A total of 17,657 first visits were taken into consideration, 
12,300 (69.7%) of which for HIV exposure, 542 (3.1%) for 
tuberculosis, 1,664 (9.4%) for moderate acute malnutrition 
(MAM), 772 (4.4%) for severe acute malnutrition (SAM) and, 
finally, 2,542 (14.4%) for other risk factors.

Because children represent the most vulnerable population 
segment, a constant focus should be kept on their health 
needs, especially in developing countries.

Mozambique’s ARCCs could function as strategic hubs from 
which to better understand the health needs of young patients 
as well as to monitor the quality of care provided to them. 
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Abstract: The concept of “children at risk” changes worldwide according to each specific context.
Africa has a large burden of overall risk factors related to childhood health and development, most of
which are of an infective or social origin. The aim of this study was to report and analyze the
volumes of activities of fifteen At Risk Child Clinics (ARCCs) within the Beira District (Mozambique)
over a 3 year-period in order to define the health profile of children accessing such health services.
We retrospectively analyzed the data from all of the children accessing one of the 15 Beira ARCCs from
January 2015 to December 2017. From this, 17,657 first consultations were registered. The motivations
for accessing the services were in order of relevance: HIV exposure (n. 12,300; 69.7%), other risk
conditions (n. 2542; 14.4%), Moderate Acute Malnutrition (MAM) (n. 1664; 9.4%), Severe Acute
Malnutrition (SAM) (n. 772; 4.4%), and TB exposure (n. 542; 3.1%). During the first consultations,
16,865 children were screened for HIV (95.5%), and 7.89% tested HIV-positive. In our three years of
experience, HIV exposure was the main indication for children to access the ARCCs in Mozambique.
ARCCs could represent a strategic point to better understand health demands and to monitor the
quality of care provided to this vulnerable population group, however significant effort is needed to
improve the quality of the data collection.

Keywords: Mozambique; children at risk; HIV-exposed infants (HEI); Mother and Child Health (MCH) services;
children’s health

1. Introduction

The concept of “children at risk” is dynamic worldwide, so the health risk profile of children is
changing according to each specific geographic and social context. In the African continent, the greatest
risks to children’s health and development are mainly of infective and social origin, particularly
exposure to Human Immunodeficiency Virus (HIV), malaria, TB, and malnutrition [1]. It is no
coincidence that the scope for child development improvement at the regional level can be identified
within three domains: nutrition, environment, and mother-child interaction [1].
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In low income countries, despite the increasing investments in effective prevention strategies,
HIV mother to child transmission (MTCT) remains a significant problem, especially in sub-Saharan
Africa [2] where AIDS is still among the top causes of under-five morbidity and mortality [3].
In particular, in 2015, Mozambique was estimated to contain about 94,000 HIV-positive pregnant
women, approximately 15% of whom transmitted HIV to their newborn infants, resulting in nearly
14,000 new pediatric HIV infections [2].

Again, tuberculosis (TB) in endemic settings is an under recognized, but potentially significant
cause of morbidity and mortality in children [4,5]. In Mozambique, pediatric TB accounted for 7%
of all new cases reported in 2012 [6]. Further, with 58% of all reported TB cases being HIV-positive,
Mozambique also has one of the highest TB/HIV co-infection rates [7]. However, national data
reported a decreasing trend in the under-5 mortality rate, with 71.3 deaths per 1000 live births in 2016,
and among the top causes of post-neonatal death being Pneumonia, Malaria, and AIDS [8].

The impact of undernutrition on children’s morbidity and mortality in Sub–Saharan Africa is
also well known [9–13]. In Mozambique, according to the latest data from UNICEF, 43% of children
suffer from moderate or severe stunting [8], and since children constitute 52% of the population in the
country [14], it constitutes a very big health issue for the country.

If, on one hand, the deep impact of health determinants such as poverty and social disparities of
child health are well known [15,16], then great attention should be paid to the emerging risks, such as
climate change and environmental pollution, whose specific role on child health and development has
only been better investigated in recent years [15,17,18].

In this epidemiological framework, with specific regard to health services, while consistent
evidence is available for antenatal care [2,19,20], very little fragmented information on the postnatal
care activities has been provided—especially for vulnerable children and their mothers.

The aim of this study was to report and analyze the volumes of activities of fifteen At Risk Child
Clinics (ARCCs) within the Beira District over a 3 year-period in order to define the health profile of
the children accessing these specific types of health services.

2. Materials and Methods

2.1. Study Setting

The Beira District is one of the 13 districts of the Sofala Province, laying on the eastern coast of
Mozambique, and it is the third largest district in the country. The health system of the Sofala Province
is articulated in 146 health facilities (1 per every 12,000 inhabitants) [21] and it is organized into four
basic levels of care, including (1) one quaternary-level hospital in Beira, (2) four secondary-level rural
hospitals, (3) 114 urban and rural health centers, including Maternal and Child Health Services specific
to mothers and children, which are managed by the Ministry of Health (MoH), and (4) 27 health
posts [22].

The ARCCs are configured as specific clinics within the Maternal and Child Health Services, and
since 2012, most of the 15 ARCCs of the Beira district are supported by Doctors with Africa CUAMM.

Each ARCC provides free out-patient consultations dedicated to new-borns and children under
five with specific health risks, such as HIV exposed infants (HEI), preterm, malnourished, TB exposed,
referred to Maternal and Child Health Services from maternity, health posts, neonatology, or directly
accessing the MCH services. Children that are presented in centers are taken charge of by clinical
officers and nurses who provide care in an out-patient setting. The ones requiring more complex
care and/or admission are addressed to the Beira referral hospital or to chronic disease out-patient
services, except for HEI. In fact, since 2013, after a positive screening test with a PCR or Rapid test,
a confirmation test with Western Blot [23] has been performed and, if positive again, the HEI remains in
charge of ARCCS until 5 years old, together with his mother, in order to guarantee a better continuum
of care [24].
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2.2. Study Population and Period

We retrospectively analyzed all children accessing one of the 15 Beira ARCCs for a first
consultation over a 3-year period, from January 2015 to December 2017.

2.3. Data Collection and Analysis

Routine service data were accessed. Data collection in Health Centers (HC) goes through
several processes, from registration to assignment to the higher levels (Provincial and National).
Firstly, data is recorded in each health section of HC during the consultation using a national format in
a daily logbook. Health professionals have to ensure consistency and completeness (filling in all fields)
of the registration in order to obtain high quality data. The daily logbook is filled exclusively by the
health care professional who delivers the service. At the end of the activities, the daily summary is
elaborated on. In this case, the person in charge of this activity verifies the agreement of the data.
After the last day of the period under analysis (following the statistical calendar), a monthly summary
is made, aggregating the daily summaries corresponding to the period in question. The direction of
the HC is responsible for issuing and approving the summaries. Thus, the data analysis is done at the
HC level and, subsequently, is reported to the district level and is then sent to higher levels.

We accessed the data at the district level, obtaining aggregate information on a number of
consultations at each ARCCs. Information about the motives of the first consultation, the type and
the timing of the first HIV test that was administered and it’s result, and the type and duration of
breastfeeding were also extracted. Motivations were grouped into 5 categories: TB exposure, Moderate
Acute Malnutrition (MAM), Severe Acute Malnutrition (SAM), HIV exposure, and other risk conditions
(e.g., malaria, preterm).

Moderate Acute Malnutrition and Severe Acute Malnutrition were defined according to the
z-scores of weight-for-height [25,26].

A database was created on Microsoft Excel software and was analyzed using the STATA 13.0
statistics software. The frequencies for the categorical variables were calculated as descriptive statistics.

Data use for publication was approved by the District Health Authority in Beira, the Health
District Direction (protocol reference: 293 /15), Mozambique.

3. Results

During the period between 2015 and 2017, an overall number of 17,657 first consultations
were registered at the 15 different ARCCs serving the Beira district, representing 50.5% [27] of the
34,968 estimated new-borns in the study period.

Table 1 reports the first consultations per each one of the 15 ARCCs in the Beira District over the
3-year study period, ranging from a minimum of 92 first consultations for Marrocanhe to a maximum
of 3105 for M-Nhaconjo.

The motivations for accessing the services were in order of relevance, (a) HIV exposure (n.12,300;
69.7 %), (b) other risk conditions (n. 2542; 14.4%), (c) MAM (n. 1664; 9.4%), (d) SAM (n. 772; 4.4%),
and (e) TB exposure (n. 542; 3.1%) (Table 1). HIV exposure was the most frequent motive that was reported,
with the exception of Mataduro where 54.9% (n. 62) of the children were referred to a MAM (Table 1).

During the first consultations that were done at the ARCCs of the Beira District, over the period
between 2015 and 2017, 16,865 children were screened for HIV (95.5%) overall, regardless of their
exposure status (Table 2).

Polymerase chain reaction (PCR) examination was tested in 8437 (49.5%) children before the 8th week
and in 2216 (31.1%) between the 8th week and the 9th month. The remaining 6302 (37.4%) children were
screened with a rapid test that was executed between the 9th and the 18th month (Table 2).

Of the 16,865 children who were screened for HIV, independent from their HIV exposure status,
1330 (7.89%) documented a sero-positivity. Overall, the prevalence of HIV sero-positivity was 13.3%
(n. 295) among the patients who were tested with PCR between the 8th week and the 9th month,
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8.9% (n. 561) among the patients who were tested with the Rapid Test between the 9th and 18th month,
and 5.6% (n. 474) among the ones who were tested with PCR before the 8th week of life (Table 2).
The percentages of the specific timing, type, and results of the first HIV test that was made at each
ARCC are shown in Table 2.

Data on breastfeeding type was available for 10,100 children (82.1%) on 12,300 HIV-Exposed
infants who were accessing the At Risk Children Clinics (ARCCs) over the study period. Eighty-three
percent (n. 8405) of them were currently and exclusively breastfed by their mothers, while 11.3% were
fed with formula, and 5.5% were fed with mixed breastfeeding. A similar distribution of breastfeeding
type is reported by ARCC (Table 3).

Table 1. First consultations, by motivation and overall, at ARCCs of the Beira District, 2015–2017.

ARCCs of the
Beira District

TB
Exposure

n. (%)

Moderate
Acute

Malnutrition
n. (%)

Severe Acute
Malnutrition

n. (%)

HIV
Exposure

n. (%)

Other Risk
Conditions

n. (%)

Total First
Consultations

n. (%)

Chamba 9 (1.4) 54 (8.3) 18 (2.8) 466 (71.8) 102 (15.7) 649 (100)
Chingussura 73 (3.2) 94 (4.1) 68 (2.9) 1822 (78.7) 258 (11.1) 2315 (100)

Chota 2 (0.3) 76 (12.9) 21 (3.6) 395 (67.2) 94 (16.0) 588 (100)
Macurrungo 36 (2.3) 145 (9.1) 56 (3.5) 1154 (72.1) 209 (13.1) 1600 (100)

Manga-Loforte 0 (0.0) 33 (4.5) 6 (0.8) 613 (82.7) 89 (12.0) 741 (100)
Marrocanhe 1 (1.1) 18 (19.6) 8 (8.7) 64 (69.6) 1 (1.1) 92 (100)
Matadouro 1 (0.9) 62 (54.9) 2 (1.8) 22 (19.5) 26 (23.0) 113 (100)

M-Nhaconjo 84 (2.7) 358 (11.5) 217 (7.0) 1633 (52.6) 813 (26.2) 3105 (100)
Munhava 158 (4.8) 292 (8.9) 134 (4.1) 2288 (70.0) 398 (12.2) 3270 (100)
Nhagau 0 (0.0) 16 (8.0) 1 (0.5) 171 (85.1) 13 (6.5) 201 (100)
P-Militar 0 (0.0) 80 (18.1) 17 (3.9) 301 (68.3) 43 (9.8) 441 (100)
Ponta-gea 142 (4.8) 260 (8.8) 121 (4.1) 2062 (70.1) 358 (12.2) 2943 (100)
Sao-Lucas 5 (1.1) 28 (6.4) 3 (0.7) 362 (83.2) 37 (8.5) 435 (100)

US-Ceramica 0 (0.0) 28 (17.2) 9 (5.5) 95 (58.3) 31 (19.0) 163 (100)
US-M. Mascarenha 31 (2.7) 120 (10.3) 91 (7.8) 852 (73.2) 70 (6.0) 1164 (100)

Beira District 542 (3.1) 1664 (9.4) 772 (4.4) 12,300 (69.7) 2542 (14.4) 17,657 (100)

Table 2. First HIV test, by timing and type (PCR, Rapid Test), administered during the first consultations
at the 15 ARCCs of the Beira District, 2015–2017.

ARCCs of the
Beira District

PCR
<8th week

PCR
8th week–9th month

Rapid Test
9th–18th month Total Tests

Test
Administered

n.

Positive
Results
n. (%)

Test
Administered

n.

Positive
Results
n. (%)

Test
Administered

n.

Positive
Results
n. (%)

Test
Administered

n.

Positive
Results
n. (%)

Chamba 127 9 (7.1) 153 32 (20.9) 97 26 (26.8) 377 67 (17.8)
Chingussura 1302 39 (2.9) 226 20 (8.8) 565 30 (5.3) 2093 89 (4.25)

Chota 221 13 (5.9) 115 16 (13.9) 324 51 (15.7) 660 80 (12.1)
Macurrungo 821 28 (3.4) 149 19 (12.7) 32 9 (28.1) 1002 56 (5.6)

Manga-Loforte 335 32 (9.5) 267 63 (23.6) 350 24 (6.8) 952 119 (12.5)
Marrocanhe 8 1 (12.5) 36 2 (5.55) 37 6 (16.2) 81 9 (11.1)
Matadouro 8 0 (0.0) 5 1 (20.0) 8 2 (25.0) 21 3 (14.3)
Munhava 1574 101 (6.4) 230 20 (8.7) 1279 96 (7.5) 3083 217 (7.0)
Nhagau 60 5 (8.3) 67 11 (16.4) 127 11 (8.7) 254 27 (10.6)

M-Nhaconjo 1222 63 (5.1) 393 41 (10.4) 1326 144 (10.8) 2941 248 (8.43)
P-Militar 84 10 (11.9) 54 9 (16.6) 199 11 (5.5) 337 30 (8.9)
Ponta-gea 1679 95 (5.6) 227 23 (10.1) 1168 100 (8.6) 3074 218 (7.1)
Sao-Lucas 221 8 (3.6) 87 10 (11.5) 266 9 (3.4) 574 27 (4.7)

US-Ceramica 68 5 (7.3) 13 5 (38.5) 37 4 (10.8) 118 14 (11.9)
US-M.

Mascarenha 617 65 (10.5) 194 23 (11.8) 487 38 (7.8) 1298 126 (9.7)

Beira District 8437 474 (5.6) 2216 295 (13.3) 6302 561 (8.9) 16,865 1330 (7.9)
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Table 3. Type of breastfeeding reported for n. 10,100 HIV Exposed Infants, assisted at the 15 ARCCs of
the Beira District, 2015–2017.

ARCCs of the
Beira District

Breastfeeding in HIV-Exposed Infants

Exclusive
n. (%)

Formula
n. (%)

Mixed
n. (%)

Total
n. (%)

Chamba 78 (91.8) 0 (0.0) 7 (8.2) 85 (100)
Chingussura 1179 (89.5) 45 (3.4) 94 (7.1) 1318 (100)

Chota 96 (87.3) 2 (1.8) 12 (10.9) 110 (100)
Macurrungo 872 (92.5) 57 (6.0) 14 (1.5) 943 (100)

Manga-Loforte 260 (86.4) 20 (6.6) 21 (7.0) 301 (100)
Matadouro 33 (94.3) 0 (0.0) 2 (5.7) 35 (100)
Marrocanhe 23 (82.1) 0 (0.0) 5 (17.9) 28 (100)
M-Nhaconjo 1111 (80.1) 208 (15.0) 68 (4.9) 1387 (100)

Munhava 1193 (85.0) 202 (14.4) 9 (0.6) 1404 (100)
Nhagau 146 (84.9) 0 (0.0) 26 (15.1) 172 (100)
P-Militar 126 (69.2) 40 (22.0) 16 (8.8) 182 (100)
Ponta-gea 1288 (86.3) 191 (12.8) 14 (0.9) 1493 (100)
Sao-Lucas 596 (79.7) 118 (15.8) 34 (4.5) 748 (100)

US-Ceramica 49 (59.8) 2 (2.4) 31 (37.8) 82 (100)
US-M. Mascarenha 1355 (74.8) 256 (14.1) 201 (11.1) 1812 (100)

Beira District 8405 (83.2) 1141 (11.3) 554 (5.5) 10,100 (100.0)

4. Discussion

We reported data from three years of activity that was conducted at ARCCs in the Beira District,
Mozambique, using the routinely collected data in order to provide an indirect picture of the health
status of children under five who were accessing the local health facilities.

Over the three years of the study, HIV exposure represented the main reason for access to ARCC
for consultation, as 7.89% of all of the children who visited were HIV-positive.

Of interest is that 83% of the HIV-Exposed Infants accessing the ARCCs over the study period
were currently and exclusively breastfed by their mothers, while 10% were fed with formula, and 5%
with mixed feeding. Since the HIV status of the mothers and the age of the children were unknown,
it is not possible to draw consistent conclusions on adherence to what is recommended by WHO for
HEI breastfeeding [28], however even from our inaccurate and rough data, it seems to be far from what
was expected. Actions should be taken to improve the exclusive breastfeeding rate in this category,
whereas mixed feeding increases the risk of HIV transmission [29,30] and poses the same risks of
contamination and diarrhea as artificial feeding, which ultimately can affect infant survival.

The main limitation in the interpretation of the information that has been reported is related
to the nature of the study. In fact, since we performed a retrospective study using only health data
that was routinely collected, we were not able to access complete information about many aspects
that were of interest. In particular, it could have been important to understand what is categorized
under “other conditions”, so as to extrapolate the Malaria cases, since Malaria is a leading cause of
death among children in Mozambique and it causes important sequels in the surviving ones, including
neuro-cognitive damage [31]. Also, knowing the burden of the patients who access care for more
than one health problem could have been informative since most of the unfavorable conditions came
together: a child with HIV has a higher risk of undernutrition and presents a higher risk of disease
progression and mortality [9–12].

Furthermore, infants and young children (<3 years) and those with immunodeficiency caused
by HIV or severe malnutrition are at the highest risk of developing TB [6], which is demonstrated
to be the main cause of death among under-fives, accounting for 26% of AIDS-related deaths [7].
Moreover, to date, we are not able to estimate the number of children who are not born in health
facilities that are supposed to be at a higher risk, which may be the ones who are not accessing
the ARCC.
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Despite the aforementioned limitations, ARCCs could represent a strategic point to better
understand health demand and to monitor the quality of care that is provided to this vulnerable
population group, however important efforts are needed to improve the quality of the data collection.

5. Conclusions

Children at risk are among the most vulnerable population group, which means that
constant attention should be paid to their health needs, particularly in developing countries.
Therefore, follow-up data collected at ARCC on children at risk and their clinical outcomes should
be analyzed in order to monitor the quality of the care provided and to implement strategies
for improvement.

To date, ARCCs represent a strategic source of information to address health policies and health
programs [32].
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Abstract 

Abdominal distension and urinary retention are rare 
conditions in infants. In the case of female newborns, 
these two conditions, particularly when concurrent, also 
include hydrocolpos caused by an imperforate hymen. The 
prognosis for the latter is generally good, and although severe 
nephrological, urological and infectious complications can 
arise they are predictable and can be treated through early 
diagnosis and drainage of the hydrocolpos.

In limited-resource settings, it is often difficult to make 
an early diagnosis of an imperforate hymen, thus greater 
attention and accuracy are called for during the physical 
examination and perineal inspection of female infants.

The case reported here involved an eight-day-old baby girl 
with symptoms of abdominal distension and urinary retention. 
The diagnosis revealed the presence of a large hydrocolpos, 
complicated by obstructive uropathy, sepsis and bladder 
perforation. Despite the gravity of the case and the lack of 
appropriate equipment with which to manage it, the newborn 
was operated on successfully and discharged in good 
condition.
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Abstract
Abdominal distention and urinary retention are rare manifestations in newborns. The differential diagnosis of a female
neonate presenting these signs, especially when combined, should include hydrocolpos due to imperforate hymen. The
prognosis of imperforate hymen is generally good, although it can be associated with serious nephro-urologic and infectious
complications. Early diagnosis and drainage of hydrocolpos allow prevention and/or improvement of these possible
complications. In limited-resource settings, diagnostic imaging is more difficult to obtain, and, therefore, increased caution
and an accurate physical exam with perineal inspection are essential. We report the case of a 8-day-old female neonate
showing abdominal distention and urinary retention. She had a final diagnosis of imperforate hymen with giant
hydrocolpos, complicated by obstructive uropathy and following urosepsis and bladder perforation.

INTRODUCTION
Imperforate hymen is the most common congenital malforma-
tion of the female genital tract. It is defined as a genital anom-
aly in which a layer of the epithelialized connective tissue that
forms the hymen has no opening and completely obstructs the
vaginal introits. The reported incidence of imperforate hymen
is 0.0014 to 0.1% per year in full term newborns and it can
manifest in the neonatal period as hydro(metro)colpos or at
menarche as haematocolpos [1]. Hydrometrocolpos is defined
as the accumulation of secretions within the endovaginal and
endometrial canal and its reported incidence is ~0.006% per
year in full term newborns [1]. Although the main cause is

imperforate hymen, other causes as labial adhesions, transverse
vaginal septum, vaginal atresia, vaginal a-genesis and malfor-
mations of cloaca can lead to this condition [2]. If only the vagina
or the uterus is distended independently, it is called hydrocolpos
or hydrometra, respectively. This condition occurs when uterine
and cervical glands stimulated by maternal estrogen in utero or
by withdrawal of hormones after birth, secrete mucus in the
presence of distal vaginal obstruction [3]. The clinical manifesta-
tions include abdominal distention and symptoms due to com-
pression of bladder, bowel or pelvic veins. The anomalies
associated with hydrometrocolpos can be isolated, such as
imperforate anus or persistent urogenital sinus, or part of a
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genetic syndrome like Bardet–Biedl, McKusick–Kaufman and
Pallister–Hall [4].

We report the case of a 8-day-old girl who presented abdom-
inal swelling and urinary retention due to isolated imperforate
hymen with secondary hydrocolpos.

CASE REPORT
A 8-day-old female term neonate was transferred from a per-
ipheral health center to the Beira Central Hospital due to
important abdominal distention and vomiting episodes. The
neonate was born at home and before resorting to conventional
treatments, traditional unspecified treatments had been carried
out. Her mother referred that she had never urinated since
birth, but was regularly defecating.

Upon arrival at the pediatric emergency department, the new-
born was in critical conditions, febrile, with significant abdominal
distention and thoraco-abdominal respiration (Fig. 1A). Perineal
inspection revealed a tense bulging membrane at vaginal introits,
initially misinterpreted as vaginal prolapse (Fig. 1B). The urethral
orifice was not visible, while the anus was normally positioned
and perforated. No other abnormalities were found by a physical
examination. A plain radiograph of the abdomen highlighted a
homogenous soft tissue opacity that was occupying the suprapu-
bic and mesogastric region, causing displacement of the other
abdominal structures and elevation of the diaphragm. In the light
of fever and septic appearance a broad-spectrum antimicrobial
therapy was started. On the ninth day of life, abdominal ultra-
sound revealed a septet cystic mass with fluid-debris level occu-
pying the mesogastric and hypogastric region, with compression
of both kidneys and mild dilatation of renal pelvis bilaterally.
Dislocation of the liver and of the spleen without ascites was
also present. Anuria was confirmed and, since it was impossible
to insert a urethral catheter, on the 10th day of life the urologist
performed a suprapubic aspiration in order to resolve urinary
retention. Successively, the results of the initial laboratory tests
showed elevated creatinine levels (230 umol/L) and moderate
hypernatriemia.

On the 13th day of life, after clinical stabilization, the new-
born was submitted to surgical intervention under general
anesthesia. Skin was incised till peritoneum and, due to evi-
dence of previous bladder perforation (Fig. 1C), urine was aspi-
rated and cystorrhaphy was performed. The pelvic cyst
(hydrocolpos) was then mobilized and drained by vaginal way
through incision of the imperforate hymen. A urinary catheter

was placed and the abdominal wall synthesis was performed.
No intraoperative complication occurred.

Since the second post-operative day the newborn restarted
regular breastfeeding with appropriate weight gain. On the
fourth post-operative day she had fever associated to leucocyt-
osis and we started the second line antibiotics, with good clin-
ical response.

The following post-operative course was regular. The neonate
presented adequate diuresis and normalization of creatinine
levels. Ten days after the surgical intervention an abdominal
ultrasound control showed a remaining moderate right pyelecta-
sis without other pathological findings. The urinary catheter was
removed after 2 weeks. On the 17th post-operative day the infant
was discharged at 1 month of age.

DISCUSSION
We described a case of imperforate hymen presenting as neo-
natal giant hydrocolpos, complicated by obstructive uropathy due
to mass effect and subsequent urosepsis and bladder perforation.

Hydro(metro)colpos is a rare cause of neonatal abdominal
distension. In case of a newborn presenting abdominal swelling
with identification of a cystic mass the differential diagnosis
includes ovarian cyst, cystic renal masses, enteric duplication
cyst, mesenteric cyst, meconium pseudocyst, choledochal cyst,
adrenal cyst, splenic cyst, urachal cyst, anterior sacral menin-
gocele, intra-abdominal cystic variety of sacrococcygeal tera-
toma and chylous ascites [2].

Urinary retention is rare in children, especially in newborns
[5]; its association with abdominal distention in a female neo-
nate should raise the suspect of hydrocolpos, whose most fre-
quent cause is represented by imperforate hymen. Perineal
inspection reveals the presence of a cystic mass at the vaginal
introits and suggests the diagnosis, that can be confirmed
trough abdominal ultrasound and magnetic resonance imaging,
if needed to rule out complex genitourinary malformations [6].
The diagnosis of congenital hydrocolpos is also possible pre-
natally by means of ultrasonography and eventual fetal MRI [7].
In our case, the diagnosis was made at a late stage due to the
lack of prenatal screening and the consultation of traditional
healers as first choice. This delay led to the development of
complications and, thus, to more difficult management and
lower chance of good outcome.

The management of imperforate hymen depends on the age
of presentation and on the severity of the condition. In

Figure 1: (A) Important abdominal distention in a female newborn. (B) Tense bulging membrane at vaginal introitus. (C) Intraoperatory image showing giant hydrocol-

pos and bladder perforation.
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asymptomatic cases a conservative approach can be con-
sidered, but symptomatic patients require drainage of the sec-
ondary hydrocolpos. The drainage can solve obstructive acute
kidney injury, avoiding chronic renal damage, and improve
hydronephrosis, as was seen in our case and reported in the lit-
erature [8]. The surgical treatment can be made by simple
hymenotomy or hymenectomy, while laparotomy is indicated
for the treatment of abdominal complications [2]. In this case a
laparotomy was necessary due to the bladder breakage and in
order to exclude other complications. It is not clear when and
how the bladder broke; this could have happened during the
puncture procedure. If this hypothesis were true, we should
take into account the resulting urine leak into the abdominal
cavity and its consequences.

The prognosis of isolated imperforate hymen is generally
good, but its presentation in the neonatal period with hydrocol-
pos can lead to complications associated with high morbidity
and mortality [2, 9]. Despite the critical presentation, the lack of
appropriate equipment and the occurrence of complications,
thanks to appropriate management and accurate follow-up, the
newborn was finally discharged in good conditions.

In conclusion, dealing with congenital hydrocolpos, early
diagnosis, ideally in the prenatal period, and timely treatment
should be the standard. However, in limited-resource settings,
and considering the lack of prenatal screening, the paucity of
experienced specialists and the strong belief in traditional hea-
lers, it is very difficult to achieve a prompt recognition of this
condition [10]. In such a context, training of the involved health
personnel towards a high index of caution could be a first step
in order to prevent complications as urinary tract obstruction,
renal failure, repeated urinary tract infections or hydrocolpos
rupture with peritonitis. Afterwards it is obviously mandatory
to strengthen the health system in terms of health workers
ability and equipment and to reduce the gap between trad-
itional and conventional medicine.
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Abstract 

Every year more than 2.5 million newborns die worldwide, 
often due to delivery-related causes. Most of these deaths take 
place in limited-resource countries with poor or inadequate 
access to health care.

In such settings, the Neonatal Resuscitation Program (NRP) 
is of fundamental importance, training staff so that they can 
acquire the skills needed to reduce newborn mortality rates. 

This study was aimed at evaluating the effectiveness of 
such programs in improving the performance of healthcare 
personnel in resuscitating newborns. Training was provided 
to 16 midwives in charge of postnatal management at 
Mozambique’s Beira Hospital, with an average seven years of 
work experience. In order to identify possible improvements 
in the way the midwives handled newborns in need of 
resuscitation, their performances were evaluated both prior to 
and following the training course.

After the course ended, improvements were found in the 
midwives’ use of masks for ventilation and chest compression 
performance, with a drop in the amount of time required to 
carry out the full procedure.

In limited-resource settings such as Mozambique, despite 
numerous aspects that still need to be improved, newborn 
treatment and care can be made more effective by providing 
staff with neonatal resuscitation training.

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. 
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Abstract
Background: As intrapartum-related events represent a 
quarter of all neonatal deaths, education on neonatal resus-
citation is a critical priority. Objective: To assess the impact 
of a low-dose/high-frequency neonatal resuscitation train-
ing on clinical practice of midwives in a low-resource setting. 
Methods: Eight months after a modified Neonatal Resuscita-
tion Program (NRP) course, we implemented a low-dose/
high-frequency training for midwives at Beira Central Hospi-
tal, Mozambique. The training lasted 6 months and included 
weekly practice sessions. Fifty consecutive resuscitations af-
ter the low-dose/high-frequency training were compared 
with those registered before (n = 50) and after (n = 50) par-
ticipation in the adapted NRP course using video recording. 
Results: All 150 neonates received the initial steps; 103 re-
quired bag-mask ventilation and 41 required chest compres-
sions. The scores for initial steps, bag-mask ventilation and 
chest compressions improved after the course (p < 0.0001,  

p = 0.005 and p = 0.03) and did not change after the low-
dose/high-frequency training (p = 0.34, p = 0.99 and p = 
0.30). The low-dose/high-frequency training decreased the 
total time of the procedure (p < 0.0001) and anticipated start 
time of airway suctioning and tactile stimulation (p = 0.003 
and p < 0.0001), but had no effect on the time of initiation  
of bag-mask ventilation (p = 0.30). Conclusions: In a low- 
income setting, a low-dose/high-frequency training after 
participation in an adapted NRP course contributed to im-
proving the initiation and times of some procedures. How-
ever, many aspects of neonatal resuscitation remained poor. 
Low-dose/high-frequency training should focus on improv-
ing the prevention of thermal loss, face mask ventilation and 
heart rate assessment. © 2018 S. Karger AG, Basel

Introduction

About 2.6 million newborn babies die annually, ac-
counting for 44% of deaths of children younger than 5 
years [1]. Approximately 99% of these deaths occur in 
low-resource settings [2]. According to the World Health 
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Abstract 

Malaria is a serious public health problem, with some 212 
million new cases and nearly half a million malaria deaths 
worldwide in 2015 alone. Despite recent progress in control 
and treatment of the disease, the African region continues 
to bear the brunt of the global malaria burden. Most of the 
population there continues to lack access to the appropriate 
tools and care for its prevention and treatment. Under-5 
children, whose immune systems are not yet fully developed, 
are the most at risk for and vulnerable to the disease.

The aim of this study was to investigate the main risk factors 
for mortality in children hospitalized for suspected malaria 
infection in the pediatric ward of the Pujehun Hospital in Sierra 
Leone. It looked at 320 children from 1 January 2015 to 31 May 
2016, 232 (72.2%) of whom were found to be infected. Nearly 
all of the children were given antibiotics and anti-malarial 
drugs upon admission to the hospital.

An analysis of the data collected confirmed that impaired 
neurological status at the time of admission was one of the 
top mortality risk factors for the children. Respiratory arrest, 
malnutrition and dehydration were identified as additional 
health risk factors. The study’s findings point to a need to 
intensify malaria prevention and treatment interventions and 
to expand equipment and personnel levels.

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. 
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Objectives: To identify the risk factors for mortality after admis-
sion for suspected malaria in a pediatric emergency ward in Sierra 
Leone.
Design: Retrospective case-control.
Setting: Pujehun Hospital Pediatric Ward in Pujehun, Sierra 
Leone.
Patients: All cases were pediatric deaths after admission for sus-
pected malaria at the Pujehun Hospital Pediatric Ward between 
January 1, 2015, and May 31, 2016. The case-control ratio was 
1:1. The controls were infants admitted at Pujehun Hospital 
Pediatric Ward for malaria and discharged alive during the same 
period. Controls were selected as the next noncase infant admit-
ted for malaria and discharged alive, as recorded in local medical 
records.
Interventions: None.
Measurements and Main Results: Children characteristics, vital 
variables on hospital access, comorbidity status at admission, 
antibiotic and antimalarial therapy at admission; presence of 
hematemesis, respiratory arrest or bradypnea, abrupt worsening, 
and emergency interventions during hospital stay; final diagnosis 
before discharge or death. In total, 320 subjects (160 cases and 
160 controls) were included in the study. Multivariable analysis 
identified being referred from peripheral health units (odds ratio, 

4.00; 95% CI, 1.98–8.43), cerebral malaria (odds ratio, 6.28; 
95% CI, 2.19–21.47), malnutrition (odds ratio, 3.14; 95% CI, 
1.45–7.15), dehydration (odds ratio, 3.94; 95% CI, 1.50–11.35), 
being unresponsive or responsive to pain (odds ratio, 2.17; 95% 
CI, 1.15–4.13), and hepatosplenomegaly (odds ratio, 3.20; 95% 
CI, 1.74–6.03) as independent risk factors for mortality.
Conclusions: Risk factors for mortality in children with suspected 
malaria include cerebral malaria and severe clinical conditions at 
admission. Being referred from peripheral health units, as proxy of 
logistics issue, was also associated with increased risk of mortal-
ity. These findings suggest that appropriate interventions should 
focus on training and resources, including the increase of dedi-
cated personnel and available equipment. (Pediatr Crit Care Med 
2018; XX:00–00)
Key Words: cerebral malaria; low-resource settings; malaria; 
mortality; pediatric emergency; sub-Saharan Africa

Malaria is one of the most severe public health prob-
lems worldwide, with around 3 billion people (half 
the world’s population) living in areas at risk of 

malaria transmission. According to the World Health Organiza-
tion (WHO), there were 212 million new cases of malaria world-
wide and more than 0.4 million malaria deaths in 2015 (1).

The WHO African Region accounted for 90% of malaria 
cases and 92% of malaria deaths in 2015. In the last 5 years, 
progress in vector control measures and preventive treat-
ment strategies has reduced malaria case frequency by 21% 
and malaria death rate by 31% in this area (1, 2). However, 
malaria still represents a heavy burden because many people in 
endemic countries lack access to the tools that prevent, diag-
nose, and treat the disease (2).

Children under 5 years old are one of most vulnerable 
groups affected by malaria, accounting for 70% of all malaria 
deaths (1). In fact, children between 6 months and 5 years 
old have lost maternal immunity and have not yet developed 
specific immunity to infection (3). Malaria is actually one of 
the leading cause of child mortality (7.3% of total deaths), 
following pneumonia and diarrhea. The burden is extremely DOI: 10.1097/PCC.0000000000001655
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Abstract 

Our study reviewed and evaluated the neonatal stimulation 
of 150 newborns at the Beira Central Hospital in Beira, 
Mozambique. In low-resource settings, such manual 
stimulation can be of critical importance in the resuscitation of 
infants who are having difficulty breathing.

Monitoring the stimulations performed on the 150 newborns, 
for a total of 546 separate episodes (an average of four 
stimulations per newborn), we observed that the timeliness 
with which the technique was implemented was inadequate, 
with an average time of 134 seconds before stimulation was 
begun. There was also poor adherence to the techniques 
recommended in international guidelines, i.e. stimulation of 
the feet, back and abdomen.

Only 9 of the 150 newborns responded positively to 
stimulation.
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Neonatal tactile stimulation at birth in a
low-resource setting
Andrea Pietravalle1†, Francesco Cavallin2†, Anna Opocher1, Stefania Madella1, Maria Elena Cavicchiolo1,
Damiano Pizzol3, Giovanni Putoto3 and Daniele Trevisanuto1*

Abstract

Background: Stimulation is the most common intervention during neonatal resuscitation at birth, but scarce
information is available on the actual methods, timing and efficacy of this basic step. To evaluate the occurrence,
patterns and response to tactile stimulation at birth in a low-resource setting.

Methods: We reviewed 150 video recordings of neonatal resuscitation at Beira Central Hospital (Beira,
Mozambique). Timing, method, duration and response to tactile stimulation were evaluated.

Results: One hundred two out of 150 neonates (68.0%) received stimulation, while the remaining 48 (32.0%)
received positive pressure ventilation and/or chest compressions directly. Overall, 546 stimulation episodes (median
4 episodes per subject, IQR 2–7) were performed. Median time to the first stimulation episode was 134 s (IQR 53–
251); 29 neonates (28.4%) received stimulation within the first minute after birth. Multiple techniques of stimulation
were administered in 66 neonates (64.7%), while recommended techniques (rubbing the back or flicking the soles
of the feet) only in 9 (8.8%). Median duration of stimulation was 17 s (IQR 9–33). Only 9 neonates (8.8%) responded
to stimulation.

Conclusions: In a low-resource setting, stimulation of newly born infants at birth is underperformed. Adherence to
international guidelines is low, resulting in delayed initiation, inadequate technique, prolonged duration and low
response to stimulation. Back rubs may provide some benefits, but large prospective studies comparing different
methods of stimulation are required.

Keywords: Delivery room, Low-resource setting, Neonatal resuscitation, Newborn, Stimulation

Background
Initiation of breathing is critical in the physiologic transition
from intra-uterine to extra-uterine life [1]. In high-resource
settings, approximately 85% of babies born at term initiate
spontaneous respirations within 10 to 30 s after birth, 5–
10% respond to simple stimulation, 3–6% start breathing
after basic resuscitation (positive-pressure ventilation, PPV)
and less than 1% require advanced resuscitation (intubation,
chest compressions and drugs) [2]. Resuscitation includes
different interventions based on progressive steps (Table 1).
In low-resource settings, a large observational study in a
rural hospital in Tanzania suggested that 85% of infants

would require only simple newborn care, whereas 15%
would need stimulation, including 7% requiring bag-mask
ventilation and less than 1% requiring advanced care [3].
The need for neonatal resuscitation is most urgent in

low-resource settings, where access to intrapartum ob-
stetric care is poor and long-term impairments from
intrapartum-related events represent a heavy burden [4].
While babies requiring advanced resuscitation may not
survive without ongoing ventilation and neonatal inten-
sive care, neonatal mortality from intrapartum-related
events in low- and middle-resource settings can be re-
duced by 30% with basic training in neonatal resuscita-
tion [5]. Expert consensus estimates a 10% reduction in
intrapartum-related deaths with immediate newborn as-
sessment and stimulation alone [6].
Although stimulation is the most common interven-

tion during neonatal resuscitation/stabilization at birth
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and is also recommended by all neonatal resuscitation
guidelines, [7–9] scarce information is available on the
actual methods, timing and efficacy of this basic step. A
limited number of retrospective observational studies in
high-resource settings have investigated this topic so far.
Dekker et al. reviewed 164 neonatal stimulations at birth
of infants with a gestational age of < 32 weeks and re-
ported large variability in the use of tactile stimulation
without a clearly demonstrable effect on infants [10].
Gaertner et al. evaluated video recordings of 75 stimu-
lated infants, including very preterm infants, and sug-
gested that truncal stimulation (drying, chest rubs and
back rubs) might be more effective than foot flicks [11].
All authors indicated the need for further studies in
order to confirm such preliminary findings. It is note-
worthy that these results might underestimate the num-
ber of stimulations received by healthy near-term and at
term newborns. Moreover, the number and types of
stimulation may vary in different settings or with less ex-
perienced staff.
The aim of this study was to evaluate the occurrence,

patterns and response to tactile stimulation at birth in
newly born infants in a low-resource setting.

Methods
Setting
This study was performed at Beira Central Hospital
(Beira, Mozambique) where about 4500 deliveries occur
every year. Beira Central Hospital is the referral hospital
for a geographical area that covers about 7 million
people, with large referral services for maternal and neo-
natal care in the province [12].

Study design
This study presents a secondary analysis of data col-
lected during a prospective study on education in neo-
natal resuscitation using videorecording. The main study
was designed to assess the impact of a Neonatal Resusci-
tation Program course followed by a continuous re-
fresher training on clinical practice of midwives at Beira
Central Hospital [13]. The research protocol was ap-
proved by the National Committee of Bioethics (Ref.
315/CNBS/13; November, 1, 2013) and by the Minister
of Health of the Republic of Mozambique (Ref. 08/
GMS/002/2014; January, 7, 2014). Parental consent to
record neonatal delivery room management and to use

the data was obtained before every delivery. Written in-
formed consent was given by parents and caregivers for
clinical records to be used in this study. All information,
including informed consent and all the material used in
the study was written in Portuguese in a clearly under-
standable form.

Patients
All 150 neonates who were enrolled in the original study
were considered for inclusion in the present analysis. All of
them needed resuscitation of some form at birth. Neonates
who required stimulation were included in the analysis. Re-
suscitation was defined as any intervention performed by
healthcare providers: initial steps (drying and stimulation),
bag mask ventilation, and/or chest compressions. Lack of
parental consent was the only exclusion criterion.

Procedures
Neonatal resuscitation was performed routinely under radi-
ant warmers in the delivery room or in the obstetric operat-
ing room and was based on an adapted algorithm of 2010
American Heart Association Guidelines, with the exclusion
of intubation and medication administration [13, 14].
Stimulation was defined as any intervention provided to

the baby under the infant warmer, [6, 11, 15] including
back rub (any rub to the back), foot flick (any stimulation
targeting the sole, i.e. flicking or rubbing), chest rub (any
rub to the front or side of the thorax) and abdomen rub
(any rub to the front or side of the abdomen). A stimula-
tion was recorded as a separate episode if there was a gap
of at least 2 s between two stimulations or if the nature of
the stimulation changed. Concurrent stimulations (i.e.
flicking the foot while rubbing the chest) were recorded as
separate stimulations [11]. Only the stimulations that led
to a complete newborn recovery, without need for further
resuscitation, were considered effective.
All interventions at birth were video-recorded with a

camera installed above the radiant warmers and data
were collected until the end of resuscitation maneuvers
or until the video was stopped because the infant transi-
tioned well and was brought to the mother. Two re-
searchers (DT and AP) drafted a categorical scheme
based on Gaertner et al. [11] to identify the patterns of
stimulation objectively. Two researchers (AP and AO)
reviewed and evaluated all 150 videos of neonatal resus-
citation, with a third researcher (SM) resolving any

Table 1 Steps of neonatal resuscitation and interventions

Initial steps Ventilation Chest compressions Medications

Warming
Suctioning
Stimulation
Evaluation

Face-mask ventilation
Laryngeal-mask ventilationa

Intubationa

Chest compressions
with two-thumb
techniques

Adrenalinea

Volume expandersa

a interventions not available in the study setting
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conflicts. Time of birth was defined as the time the
Apgar clock was started or birth was announced [11].

Video recording
Interventions were recorded using a webcam for video
monitoring (ENXDVR-4C, Encore Electronics. www.en-
core-usa.com), consisting of 1 fixed camera installed
above the radiant warmers both in the delivery room
and in the operating room. The cameras provided a 24-h
video recording without audio. The image was zoomed
to show only the neonate and the hands of the resuscita-
tion team. Parents, obstetric procedures and faces of the
caregivers were not visible [16]. The video camera dis-
played a continuous time readout at the bottom of the
recorded image allowing timing of performed proce-
dures to the nearest second. All videos were stored on a
hard disk and sent to the coordinating center (University
of Padua). In order to protect the identities of the sub-
jects and the data, all data about resuscitation date and
location were removed, and shipment was insured. All
150 recordings were complete and of good quality.

Outcomes
The main variable of interest was the response to stimu-
lation defined as the complete newborn recovery, i.e.
spontaneous breathing without need for PPV. The initi-
ation time, the duration and the technique of stimula-
tion were also evaluated.

Statistical analysis
This study presents a secondary analysis of data collected
during a prospective study on education in neonatal resus-
citation using videorecording. Thus, a convenience sample
consisting of all 150 videos of the original study was ana-
lyzed. Continuous data were summarized using median
and interquartile range (IQR), and categorical data as num-
ber and percentage. Data were compared between two
groups using Mann-Whitney test (continuous data) or Fish-
er’s exact test (categorical data). Correlation between con-
tinuous variables were evaluated using Spearman rank
correlation coefficient. All test were 2-sided and a p-value
less than 0.05 was considered statistically significant. Statis-
tical analysis was performed using R 3.3.0 (R Foundation
for Statistical Computing, Vienna, Austria) [17].

Results
Of the 150 video recordings, 102 neonates (68.0%) re-
ceived stimulation because of apnea (4 neonates), hypo-
tonia (12 neonates) or both (86 neonates). The remaining
48 neonates went directly.
to PPV and/or chest compressions and were excluded

from the analysis (Fig. 1). Characteristics of included ne-
onates are shown in Table 2. Median gestational age was

38 weeks (IQR 37–40) and median birth weight was
2875 g (IQR 2200–3280).
Overall, 546 stimulation episodes (median 4 episodes

per subject, IQR 2–7) were performed. Description of
stimulations is reported in Table 3. Median time elapsed
from birth to the first stimulation was 134 s (IQR 53–
251); 29 neonates (28.4%) received stimulation within
the first minute after birth. Figure 2 shows the total time
of stimulation comparing when a specific procedure was
performed or not. Rubbing the thorax (upper left) was
not associated with total time of stimulation (p = 0.35).
Instead, rubbing the abdomen (upper right, p = 0.0009),
rubbing the back (lower left, p = 0.0002) and flicking the
soles of the feet (lower right, p < 0.0001) were associated
with longer total time of stimulation compared to not
performing the corresponding procedure (Fig. 2). The
number of different techniques included in the stimula-
tion was associated with longer total time of stimulation
(Spearman rho 0.57, p < 0.0001), but not with time to
first stimulation episode (Spearman rho 0.05, p = 0.62).
Nine neonates (8.8%) responded to stimulation. The low
number of responding neonates prevented any meaning-
ful analyses, but data suggested that rubbing the back
might increase the efficacy of the stimulation (Fig. 3).

Discussion
The present study evaluated the methods, timing and re-
sponse to tactile stimulation in late preterm and
full-term infants in low-resource settings. To our know-
ledge, only two retrospective studies conducted in pre-
term infants in high-resource settings, investigated such
aspects [10, 11]. In these studies, the effect of stimula-
tion was assessed as recovery of heart rate > 100 bpm
and/or regaining breathing/increased breathing effort,
[10] or as changes in crying, movement and grimace.
[11] In the present study, the stimulation was considered
as effective when it provided a complete newborn recov-
ery, avoiding the need for PPV.
Our main result was the very low number of infants

(9%) who responded to stimulation. A previous study in
Tanzania suggested that around 50% of newly born infants
might respond to stimulation thus avoiding the need for
PPV [3]. This difference could be related to some study
features such as the different definition of response to
stimulation, the inclusion of infants needing resuscitation
under the infant warmer in our series and the resulting
longer delay of initiation of stimulation. Face-mask venti-
lation is a crucial step in neonatal resuscitation but it is a
difficult skill to teach and maintain in low-resource set-
tings [18]. Therefore, effective stimulation during the first
steps of resuscitation may reduce the need for additional
neonatal resuscitation procedures such as face-mask ven-
tilation or intubation. Expert consensus indicates that
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immediate newborn assessment and stimulation alone
may avoid 1 out of 10 intrapartum-related deaths [6].
In our series, the recommended stimulation tech-

niques (i.e. rubbing the back or flicking the soles of the
feet [19]) were rarely performed alone and were usually
associated with others techniques (i.e. rubbing the abdo-
men or the thorax), thus preventing any meaningful
conclusions on efficacy. However, stimulations including
rubbing the back seemed to be promising in terms of re-
sponse rate, but the low number of responding infants
suggested caution in interpreting the observed results.
Low response rate and large variation in the use of tact-
ile stimulation were also reported in the two studies in
high-resource settings. Dekker et al. observed that 80%

of their study cohort received recommended stimulation
technique and 18% of stimulation episodes were effect-
ive, while the overall effect per infant remained unclear.
[10] Gaertner et al. suggested that truncal stimulation
(i.e. drying, chest rubs and back rubs) might increase the
response to stimulation, but the low sample size pre-
vented definitive conclusions [11].
It is noteworthy that 1 out of 3 infants did not re-

ceive stimulation in our series, thus confirming

Fig. 1 Flowchart of included neonates

Table 2 Demographics

No. of stimulated neonates 102

Reason for stimulation

Apnea 4 (3.9)

Hypotonia 12 (11.8)

Apnea and hypotonia 86 (84.3)

Mode of delivery

Vaginal 53 (52.0)

Caesarean 49 (48.0)

Sex

Male 66 (64.7)

Female 36 (35.3)

Birth weight, grams 2875 (2200–3280)

Gestational age, weeks 38 (37–40)

Apgar score at 1 min 5 (3–6)

Apgar score at 5 min 6 (4–7)

Data expressed as No. (%) or median (IQR)

Table 3 Stimulations

Timing and
number of
stimulations

Time elapsed from birth to stimulation,
seconds

134 (53–251)

Duration of the first stimulation
episode, seconds

4 (2–7)

Number of stimulations/neonate 4 (2–7)

Total time of stimulation, seconds 17 (9–33)
Technique of
stimulation

The stimulation involved rubbing the
thorax

81 (79.4)

The stimulation involved rubbing the
abdomen

40 (39.2)

The stimulation involved rubbing the
back

55 (53.9)

The stimulation involved flicking the
soles of the feet

40 (39.2)

Truncal stimulation (rubbing the
thorax and/or the back)

98 (96.1)

Technique of stimulation

Single technique 36 (35.3)

Two techniques 31 (30.4)

Three techniques 22 (21.6)

Four techniques 13 (12.7)

Data expressed as No. (%) or median (IQR)
Single technique: 26 only thorax, 1 only abdomen, 6 only back, 3 only feet
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available data in high-resource settings [10, 11].
While the number of immature infants and medical
team’s focus on respiratory support might have been
the reasons for skipping stimulation in other studies,
[10, 11] we believe that low-resource setting and
less-experienced staff were more likely to be associ-
ated with skipping stimulation in our series. In fact,
a previous study showed limited ability of the staff
to adhere to the resuscitation algorithm [18].

Overall, our data showed low adherence to the inter-
national guidelines in term of initiation, duration and
method of stimulation [7–10]. The initiation of stimula-
tion was frequently delayed, with only 28.4% of infants
receiving stimulation within the first minute after birth.
In high-resource settings, Dekker et al. also reported de-
layed initiation of stimulation (less than 25% of infants
receiving stimulation within the first minute after birth),
[10] while Gaertner et al. reported prompt initiation

Fig. 2 Total time of stimulation

Fig. 3 Response to stimulation
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(median time to first stimulation of 19 s) [11]. The
method of stimulation was mostly inadequate, with 35%
of infants stimulated using a single technique and only
9% as recommended (i.e. rubbing the back or flicking
the soles of the feet). The majority of infants were stimu-
lated using multiple techniques, in agreement with find-
ings in high-resource settings [10, 11]. As consequence,
the duration of stimulation was longer than recom-
mended, as reported also by Dekker et al. [10] The pro-
longed duration of stimulation represents an additional
hazard for infants, because it delays the initiation of PPV
thus compromising the efficacy of the overall resuscita-
tion process. Therefore, the low adherence to the inter-
national guidelines might have contributed to the low
response to stimulation in our series.
The strengths of the present study include the evalu-

ation of the response to stimulation as complete newborn
recovery preventing the need for PPV, the objective evalu-
ation of resuscitation procedure by using video-recording
and the detailed review of stimulation maneuvers.
This study has also some limitations. First, it is a second-

ary analysis of data collected during a previous prospective
study [13]. The original study was designed to video record
only the resuscitation maneuvers applied when the new-
borns were moved under the infant warmer, thus the ana-
lysis might not include some depressed newborns who
recovered after stimulation administered immediately after
birth. Second, the low number of responding neonates and
the heterogeneity of combinations of stimulation tech-
niques did not provide strong indications on efficacy of sin-
gle stimulation approaches.

Conclusions
In low-resource settings, stimulation of newly born infants
needing resuscitation is underperformed. Adherence to
international guidelines is low, resulting in delayed initi-
ation, inadequate technique, prolonged duration and low
response to stimulation. Back rubs may provide some ben-
efits, but large prospective studies comparing different
methods of stimulation are required.
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IQR: Interquartile range; PPV: Positive-pressure ventilation
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Abstract 

The aim of this study was to assess the non-technical skills of 
the midwifery staff at Mozambique’s Beira Central Hospital 
to manage complex health situations. Indicators assessed 
included staff members’ management of their own tasks 
(e.g., the ability to understand priorities and to use available 
resources), team work (e.g., the ability to coordinate and to 
exchange information with colleagues), situational awareness 
(e.g. the ability to anticipate situations of risk) and decision-
making (e.g., the ability to balance risks).

We found no substantial changes or improvements when 
assessing the performance of the midwifery staff before 
and after their participation in a neonatal resuscitation (NR) 
training course. One hundred and fifty videos of NR situations 
were recorded: 50 prior to the course, 50 following the course 
and 50 after the midwifery staff took part in another low-
dose/high-frequency training course. The neonatologists 
who viewed the videos (both with expertise in high-fidelity 
simulation) found that staff performance was inadequate 
in terms of most of the indicators under consideration both 
prior to and following the courses, pointing up the need to 
implement a different training approach.
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Abstract

Introduction: Data on non-technical skills (i.e. task management, team working, situation awareness and decision-making) of healthcare providers

during real-life newborn resuscitation in low-resource settings are lacking. We aimed to assess non-technical skills of trained midwives during real-life

newborn resuscitation in a low-resource setting before and after participation in a modified NRP course, and after a low-dose/high-frequency training.

Methods: One-hundred and fifty video-recorded resuscitations (50 before and 50 after participation in a modified NRP course, and 50 after a low-dose/

high-frequency training) collected at the Beira Central Hospital (Mozambique) were independently viewed and rated by two neonatologists with

expertise in high fidelity simulation. Non-technical skills regarding task management, situation awareness and decision-making were evaluated using

the modified Anesthetists’ Non-Technical Skills tool.

Results: Overall, most non-technical skills were scored as poor or marginal. Small improvements were observed in task management (planning and

preparing p = 0.02; providing/maintaining standards p = 0.03) after the course. Limited improvements were observed in task management (prioritizing

p = 0.03; providing/maintaining standards p = 0.04; identifying and utilizing resources p = 0.02) and decision-making (identifying options p = 0.04;

balancing risk/selecting options p = 0.02) after the low-dose/high-frequency training. No differences were observed in situation awareness, apart from a

small improvement in recognizing/understanding (p = 0.04) after the low-dose/high-frequency training.

Conclusion: An educational intervention including a modified NRP course and a low-dose/high-frequency training on neonatal resuscitation had a

limited impact on non-technical skills of participants. All items remained significantly under the recommended standards. Behavioral skills should be

considered in training programs in order to improve the quality of neonatal resuscitation in low resource settings.

Keywords: Education, Low-resource setting, Neonatal resuscitation, Non-technical skills
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Introduction

Neonatal deaths account for a significant proportion of mortality in
children less than 5 years.1 Neonates are at the highest risk of dying
around the time of birth, due to intrapartum-related complications that
contribute to approximately one-quarter of neonatal deaths.2 The vast
majority of these deaths (98%) occur in low- and middle-resource
countries and can be prevented by simple resuscitation and newborn
care interventions.2,3

Education in neonatal resuscitation is crucial in the prevention of
neonatal morbidity and mortality.4 Appropriate translation of the
science of resuscitation into a training programme aims to transfer the
knowledge and the skills of resuscitation into improved clinical
practice.5 Educational programs to reduce neonatal deaths include
the WHO Essential Newborn Care (ENC), the American Academy of
Pediatrics Neonatal Resuscitation Program (NRP) and Helping
Babies Breathe (HBB), specifically designed to teach neonatal
resuscitation in a low-resource setting.6–8

There is a growing literature suggesting that teaching neonatal
resuscitation through training based on low-dose, high frequency
simulation practices has a positive effect on long-term knowledge and
skills of healthcare providers and significantly decreases perinatal
mortality rate.9–13 Although these results seem promising, research
aimed on determining and refining components that improve retention
of neonatal resuscitation skills and clinical performance is warranted.
14–16

Video analysis of real-life newborn resuscitations showed limited
adherence to NRP and HBB guidelines in both, high and low-resource
settings.17–21 Such findings confirm that further research in educa-
tional methods is needed in order to improve acquisition and retention
of knowledge and skills related to newborn resuscitation.

Several educational aspects may play an important role in
translating the knowledge and skills acquired during a standardized
formal neonatal resuscitation training into clinical practice.5,14 In fact,
staff performance depends on individual skills but also on the ability to
manage other relevant aspects such as planning and preparing the
field, recognizing priorities, providing and maintaining standards,
identifying and utilizing resources.22,23 Crisis resource management
(CRM) refers to a set of abilities (so-called “non-technical skills”) that
are not strictly included in medical knowledge and manual skills, but
are required to effectively manage emergency situations.24 However,
neonatal resuscitation programs such as NRP and HBB dedicate no
attention on non-technical skills.7,8 Previous studies evaluated
technical skills of healthcare providers during real-life newborn
resuscitation in low-resource settings,9–13,19–21 but very little is known
about behavioural and non-technical skills.

The aim of the present study was to assess non-technical skills of
trained midwives during real-life newborn resuscitation in a low-
resource setting before and after participation in a modified NRP
course, and after a low-dose/high-frequency training.

Methods

Study design

This study evaluated the non-technical skills of trained midwives
during an educational intervention at Beira Central Hospital
(Mozambique). Three time points of assessment were defined:

before the course (BC), after the course (AC) and after a low-dose/
high-frequency training (LDHFT). This study is part of a research
assessing the impact of an educational intervention in neonatal
resuscitation.19,21 The study protocol was approved by the National
Committee of Bioethics (Ref. 315/CNBS/13; November, 1, 2013) and
by the Minister of Health of the Republic of Mozambique (Ref. 08/
GMS/002/2014; January, 7, 2014). Before delivery, parents gave their
consent to obtain video recordings of neonatal delivery room
management and to use the data for scientific purpose. In addition,
written informed consent to use clinical records in the study was also
given by parents and caregivers. All information including informed
consent and the material used in the study was written in Portuguese
in a clearly understandable form.

Setting

The study was performed at Beira Central Hospital, in the province of
Sofala,Mozambiquewhereabout4500deliveriesoccureveryyear.Beira
Central Hospital is the referral hospital for a geographical area that covers
about 7 million people.24 At this hospital, midwives are responsible for
immediate postnatal care of all neonates, including resuscitation.
Available equipment includes gloves, clean towels, wall suction device,
suction catheters, bulb suction, a self-inflating bag with two available
facemasks (size 0 and 1) and an oxygen source. Neonatal resuscitation
program was based on the NRP algorithm (6th edition) apart from use of
pulse oximetry, intubation and medications.25

Patients

All neonates needing resuscitation at birth were included in the study.
Resuscitation was defined as any intervention provided by healthcare
providers: initial steps in order to initiate spontaneous breathing, bag
mask ventilation, and/or chest compressions. Lack of parental
consent was the only exclusion criterion.

Intervention

This study is part of a research assessing the impact of an educational
intervention and details of the intervention have already been
described elsewhere.20 On January 31, 2014, all midwives (median
age 30 years; median experience in delivery room 7 years)
responsible for immediate postnatal management of the newborns
at Beira Central Hospital participated in an adapted NRP course held
by expatriate instructors in local language. We decided to teach the
modified NRP course because the NRP algorithm was already in use
and known by midwives involved in neonatal resuscitation at the Beira
Central Hospital. About 8 months after the adapted NRP course, we
implemented a LDHFT focused on maintaining and improving the
skills that were acquired during the course.20 The LDHFT lasted 6
months and consisted of weekly 3-hour practical sessions on
resuscitation held by a local instructor using a manikin (Neonatal
Resuscitation Baby, Laerdal, Stavanger, Norway). Each midwife of
the unit attended 4–5 sessions during the 6-month training. The
content of the sessions consisted of continuous repetition of manual
skill stations (initial steps including equipment preparation, prevention
of heat loss, airway, stimulation and assessment; bag-mask
ventilation; chest compressions) and scenarios guided and super-
vised by the same expert midwife, who was trained in NRP.20 During
the session, participant performance was not scored, but incorrect
procedures and inadequate techniques were appropriately discussed
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with and corrected by the instructor. However, the sessions did not
include structured debriefing or review of the videos by the learners to
underline mistakes. The same group of midwifes participated in the
study during all three phases.

Data collection

One-hundred and fifty resuscitations (50 before the modified NRP
course, 50 after the modified NRP course and 50 after the LDHFT)
were video recorded and analysed by using a predefined composite
score.26 As described in a previous study,19 video recording was
performed by using a webcam for video monitoring (ENXDVR-4C,
Encore Electronics. www.encore-usa.com), consisting of one fixed
camera installed above the radiant warmers both in the delivery room
and in the operating room. The image was zoomed to show only the
newborn and the hands of the resuscitation team. Parents, obstetric
procedures and faces of the caregivers were not visible. The videos
did not include audio-recording. All videos were stored on a hard disk
and sent to the coordinator centre (University of Padua). Maternal and
neonatal data were also collected. In order to protect the identities of
the subjects and the data, all data about resuscitation date and
location were removed, and shipment was insured.

Assessment of non-technical skills

Non-technical skills were evaluated using the Anesthetists’ Non-
Technical Skills (ANTS) tool.26 This tool is based on four categories

(task management, team working, situation awareness and decision-
making) that include individual items representing important actions or
behaviors (Table 1). Each item was scored using a Likert scale from 1
(poor performance) to 4 (good performance). All video-recordings
were viewed and evaluated by two neonatologists (MEC and DT) who
were high fidelity simulation instructors. Additional expertise was also
received from a CRM expert neonatologist (AS) in case of doubts or
disagreement between the two assessors. A descriptive anchor was
provided for each item, in order to reduce personal bias in interpreting
performance (Table 1).

Statistical analysis

Continuous data were expressed as median and interquartile range
(IQR), categorical data as number and percentages. Non-technical skills
(scored as poor, marginal, acceptable, good) were compared among the
three groups (before the course - BC, after the course - AC and LDHFT)
using Fisher’s test, followed by pairwise comparisons as appropriate.
Pairwise comparisons were performed between BC and AC groups (to
evaluate the improvement due to the course), and between AC and
LDHFT groups (to evaluate the outcome of the low-dose/high-frequency
training). All p-values were adjusted according to Benjamini-Hochberg
method for multiple endpoints.27 A p-value of less than 0.05 was
considered statistically significant. Statistical analysis was performed
using R 3.3.2 software (R Foundation for Statistical Computing, Vienna,
Austria).28

Table 1 – Descriptive anchor for each item of Anesthetists’ Non-Technical Skills tool, in order to reduce personal
bias in interpreting performance. (modified from Fletcher et al. [26]).

Category Individual items Descriptive anchor

Task management -planning and preparing 1: no equipment available/ 2: very limited equipment available (i.e. suction system) / 3:

acceptable equipment available (at least SIB & oxygen) / 4: all equipment available (pre-

warmed linen, suction system, SIB, oxygen)

-prioritizing understand the problem and act 1: only prolonged stimulation and/or suction / 2: PPV

after prolonged stimulation and/or suction / 3: PPV within 1 minute after birth/ 4: effective

PPV and re-evaluation

-providing and maintaining standards follow the steps of resuscitation: 1: without order / 2: with order / 3: correct order and

timing / 4: correct order and timing and re-evaluation

-identifying and utilizing resources use the available equipment/material (suction system, SIB, oxygen, etc.): 1: do not use

material / 2: wrong use/ 3: use discreetly / 4: adequate use

Team working -coordinating activities with team members confirm roles and responsibilities of team members; consider requirements of others

before acting

-exchanging information discuss maternal history with team members; mutual feedback during resuscitation

among team members

-using authorities and assertiveness adequate coordination by the team leader and cooperation by team members

-assessing capabilities adequate assignment of roles among team members (according to individual

experience and capabilities)

-supporting others mutual motivation and cooperation among team members (helping each other when

necessary)

Situation awareness -gathering information collect and interpret the information correctly

-recognizing and understanding choose correct interventions based on patient’s clinical response

-anticipating anticipate clinical deterioration starting adequate interventions and avoiding wasting

time

Decision-making -identifying options choose the best option when available (i.e. PPV rather than prolonged stimulation and/or

suction or oxygen)

-balancing risks and selecting options avoid prolonged suction and/or stimulation / start PPV immediately and choose

corrective options / start CC after effective PPV has been established

-re-evaluating patient’s re-evaluation: HR assessment: 1: never / 2: at least 1 time during resuscitation;

3: before starting and after PPV; 4: at every step of resuscitation (before starting and after

PPV, and before and after CC)
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Results

Participants

The resuscitations were performed on 150 newborn (99 males and 51
females) with a median gestational age of 38 weeks (IQR 36–40) and a
median birth weight of 2575 g (IQR 2200–3220 g). Median Apgar score
was 5 (IQR 2–6) at 1 minute and 6 (IQR 4–7) at 5 minutes. Seventy-two
(48%) subjects were born through cesarean section. Mothers had a
median age of 23 years (IQR 19–29) and 62 of them were primiparous
(41%).

All 150 neonates received the initial steps of resuscitation; 103 of
them received bag-mask ventilation, and 41 also required chest
compressions. The midwives had a median age of 30 years (IQR 28–
36) with a median experience in delivery room of 7 years (IQR 4–10).

Non-technical skills

The specific skills of team working (i.e. coordinating activities with
team members; exchanging information; using authorities and
assertiveness; assessing capabilities; supporting others) were
unobserved in most resuscitations (by group: 47 in BC, 47 in AC
and 42 in LDHFT) because only one health caregiver was present at
birth, and could therefore not be evaluated.

All non-technical skills were scored as poor/marginal in BC and in
AC, except from one item in “planning and preparation” in AC (Figs. 1–
3). Fourteen resuscitations had at least one item scored as
acceptable/good in LDHFT. Numeric results are reported in
Supplementary Table 1.

All aspects of task management significantly changed across the
three groups (Fig. 1). Planning and preparing improved from BC to
AC (p = 0.02) but was similar in AC and LDHFT (p = 0.10).
Prioritizing was similar in BC and AC (p = 0.99) but improved from
AC to LDHFT (p = 0.02). Providing/maintaining standards improved

from BC to AC (p = 0.03) and from AC to LDHFT (p = 0.04).
Identifying and utilizing resources was similar in BC and AC
(p = 0.99) but different between AC and LDHFT (p = 0.02).

Regarding situation awareness, no statistically significant differ-
ences were observed among the three groups about gathering
information and anticipating (p = 0.61 and p = 0.14, respectively;
Fig. 2). Most participants received a poor score about gathering
information (88% in BC, 90% in AC and 82% in LDHFT) and
anticipating (92% in BC, 90% in AC and 78% in LDHFT). Recognizing/
understanding was similar in BC and AC (p = 0.20) but improved from
AC to LDHFT (p = 0.04).

Small improvements were observed in decision-making (Fig. 3).
Identifying options and balancing risk / selecting options were similar
in BC and AC (p = 0.45 and p = 0.85, respectively) but improved from
AC to LDHFT (p = 0.04 and p = 0.02, respectively). Re-evaluating was
not significantly different among the three groups (p = 0.06).

Discussion

The present study evaluated the non-technical skills of trained
midwives during an educational intervention including a modified NRP
course and a low-dose/high-frequency training. Our findings showed a
limited impact of this educational intervention on non-technical skills
during real-life newborn resuscitation in a low-resource setting. In
addition, all items indicated unsatisfactory performance regarding
several aspects, thus suggesting the need for a different educational
approach.

Recent studies showed encouraging results of the HBB program in
improving the quality of delivery room interventions and perinatal
mortality rate in low-resource settings,9–13 but the transfer of
theoretical knowledge and skills into the delivery room remains an
important barrier to the success of neonatal resuscitation training
programs.14,15 To better understand this phenomenon, we chose to
evaluate the performance of midwives providing neonatal

Fig. 1 – Task management.
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resuscitation in a low-resource setting from a different point of view. As
previous studies in high-resource settings clearly showed that non-
technical skills had the most relevant role in effectively managing
emergency situations,22,23 we evaluated the behavioral skills of
healthcare providers during real-life neonatal resuscitation in a low-
resource context.

Non-technical skills related to task management showed some
improvements during the training. These results could be explained
by the aspects included in the task management category (i.e.
planning and preparing, prioritizing, providing/maintaining stand-
ards and identifying/utilizing resources), which mostly reflected the
knowledge and the skills taught during the NRP course and the

Fig. 2 – Situation awareness.
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LDHFT. However, the improvement was heterogeneous, with some
items improving after the course while other skills were developed
only after the LDHFT. These findings were in broad agreement with
previous studies that evaluated the impact of newborn resuscitation
training on technical skills of healthcare providers in resource-
limited settings.15,16,19–21

Overall, the non-technical skills related to situation awareness
were poor, with no relevant effect of the educational intervention. It is
noteworthy that items in this category mostly mirror “cultural”
approach to the problem, thus limiting the effect of a resuscitation
training. In fact, a previous survey showed that “the fate of the baby is
independent from my intervention” was one of the most common

Fig. 3 – Decision-making.
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opinions to interpret the scarce application in real life of knowledge and
skills acquired during a modified NRP course.29 In our study, only
recognizing/understanding showed a little improvement after the
LDHFT, thus suggesting that such training could help in overcoming
some cultural fatalistic behavior.9,13–15 These findings clearly indicate
that further initiatives on this field should take into account additional
aspects such as the lack of motivation and/or the fatalist approach of
healthcare providers involved in the care of the newborns at birth.30 An
approach focused on the evidence-based clinical practice and Quality
Improvement initiatives at facility level could also contribute to
ameliorate this gap.14,15,31

The LDHFT led to small improvements in two aspects of decision-
making (i.e. identifying options and balancing risk/selecting options),
which overall remained unsatisfactory. These results could be
explained by the educational training (modified NRP course) that
was adopted. A different educational program, such as HBB that
focuses on ventilation and omits chest compressions, could help
participants in identifying and selecting the right options in a resource-
limited setting.8–15

A further explanation for the limited scores obtained by the
midwives in this study could be the lack of a simulation training based
on CRM principles.22,23,29 In high-resource settings, simulation
training in an immersive environment replicating a real clinical
scenario could facilitate the training in behavioral and communication
skills.25,26 Simulation has been used as an educational methodology
to teach cognitive, technical, and behavioral skills also in neonatal
resuscitation, but its superiority on “traditional” training in improving
delivery of care remains to be confirmed.32–35 Additional educational
challenges in low-resource settings include lack of dedicated
education time, sustainability challenges of LDHF practices and lack
of focus on critical thinking skills (opposed to text book learning).

It is noteworthy that the majority of our deliveries (91%) only had
one single provider, thus we could not focus on teamwork or use other
assessment tools (such as TEAM scale36). This situation represents a
common challenge of neonatal resuscitation in low-resource settings,
where usually there is only one provider for caring mother and baby.

Teamwork represent an urgent need in order to improve neonatal
and maternal morbidity/mortality in low-resource settings. At least one
health-care worker focused on the mother postpartum and one on the
newborn asphyxiated baby should be available in each delivery
setting.

The strengths of the study include the evaluation of staff
performance based on video-recording, the recording of actual
resuscitations rather than a video of a skill and the evaluation of staff
performance based on video-recording by two high fidelity simulation
experts using a predefined tool.

The present study has also some limitations. First, the evaluation
of non-technical skills was based on the modified Anesthetists’ Non-
Technical Skills tool,26 thus some aspects regarding behavioral
skills could not be taken into account. Using high-resource
assessment measures represents a challenge in low-resource
settings. However, the assessment was performed by two neo-
natologists with expertise in high fidelity simulation and a descriptive
anchor (Table 1) was provided for each item, in order to reduce
personal bias. Second, inter-rater variability was not assessed since
the two neonatologists viewed and evaluated the video-recordings
simultaneously, then achieved a shared decision on the score.
Third, the training was based on a modified NRP course because
the NRP algorithm was already in use and known by participants at
the Beira Central Hospital. Further studies may investigate the effect

of different training programs, such as the HBB package,8 on
behavioral skills of health care providers.

Conclusion

An educational intervention including a modified NRP course and a low-
dose/high-frequency training had a limited impact on the non-technical
skills of trained midwives during real-life newborn resuscitation in a low-
resource setting. All items remained significantly under the recom-
mended standards. Behavioral skills should be considered in training
programs to improve the quality of neonatal resuscitation in low-resource
settings. Challenges of this topic include educational disparities in low-
resource settings (i.e. focus on textbook opposed to hands-on learning,
lack of previous exposure to simulation, cultural differences) and the lack
of a validated tool to evaluate non-technical skills in neonatal
resuscitation. Further studies should evaluate the impact of training
including non-technical skills on relevant clinical outcomes.
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Neonatal hyperglycemia as predictor of 
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Neonatal hypoglycemia is associated with acute neurologic 
dysfunction and long-term neurodevelopmental impairment. 
Glycemic test during the first hours of life is still a challenging 
procedure in low-resource settings.

We assessed the prevalence and the determinants of neonatal 
glucose impairment during the first 12 hours of life in a low-
resource setting in order to optimize the neonatal glucose 
screening recommendations.

The study was conducted at Beira Central Hospital in 
Mozambique. We tested glucose level by heel prick in the 
first 12 hours of life according to the hospital’s protocol. 
Hypoglycemia was defined as a blood glucose reading 
<2.8mmol/L (50mg/dl), while hyperglycemia was >8mmol/L 
(144mg/dl). A multivariate regression model was adopted to 
individuate the main predictors of hypo and hyperglycemia 
among the following neonatal variables: birthweight, 
gestational age, need for resuscitation in delivery room.  
A logistic regression analysis was conducted to assess the 
predictors of mortality at 28 days of life.

In a low resource setting, hyperglycemia affects about ten 
percent of neonates admitted to the special care unit and is a 
significant predictor of mortality at four weeks of life. Glucose 
test could be considered as one of the tools for risk-definition 
of neonates in low-resource settings.
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The aim of this study was to assess the effectiveness in 
reducing perinatal mortality of maternity waiting homes 
(MWHs), residences close to health facilities where women 
with high-risk pregnancies can stay as they approach their 
expected date of delivery, being monitored and receiving 
access to emergency care should complications arise.

We analyzed data from 1,207 cases and 2,414 controls. 
Preliminary results suggested that MWHs are effective in 
reducing perinatal mortality through hospital care, particularly 
given the greater risk of adverse outcome in the women 
admitted to them.
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Studio caso controllo per valutare l’efficacia delle case d’attesa materne  
nella riduzione della mortalità perinatale nell’ospedale di Wolisso,  
South West Shoa Zone, Regione Oromia - Etiopia
T. Dalla Zuanna 1, M. Fonzo 1, C. Resti 2, A. Tsegaye 2, G. Azzimonti 2, F. Manenti 2, G. Putoto 2, C. Bertoncello 1
1Dipartimento di scienze cardiologiche, toraciche, vascolari, università degli studi di Padova, Padova
2Medici con l’Africa CUAMM

INTRODUZIONE
La casa d’attesa materna (Maternity Waiting Home-MWH) è una struttura residenziale situata in prossimità di 
una struttura sanitaria, dove le donne con gravidanza a rischio possono alloggiare a ridosso del travaglio, con 
monitoraggio sanitario, ed essere trasferite alla struttura sanitaria all’insorgere di complicazioni. Nonostante le 
MWH siano diffuse nei paesi a risorse limitate, l’evidenza circa la loro efficacia è scarsa. Lo scopo dello studio 
è valutare se la MWH sia utile a ridurre la mortalità perinatale nel contesto dell’ospedale di Wolisso, in Etiopia, 
dove l’ONG Italiana Medici con l’Africa CUAMM opera dal 2000.

MATERIALI E METODI
Con uno studio caso-controllo è stata confrontata la frequenza di decessi perinatali tra donne ricoverate 
nella MWH situata dentro l’ospedale di Wolisso e donne entrate direttamente in ospedale. “Casi” erano le 
donne con almeno un figlio nato morto o deceduto prima della dimissione tra l’1/1/2014 e il 31/12/2017. 
Sono stati selezionati come controlli le prime due mamme con gravidanza con esito positivo dopo ciascun 
caso. Per ciascuna donna si è valutata l’esposizione alla MWH, e dai registri e dalle cartelle cliniche sono state 
raccolte variabili materne, neonatali, e condizioni legate al parto. Con il programma SPSS v23 è stata condotta 
un’analisi descrittiva, con test χ2 e t-test con p<0,05 laddove appropriati, ed è stato calcolato l’Odds Ratio (OR) 
con IC al 95% fra casi e controlli esposti/non esposti alla MWH.

RISULTATI
Nello studio sono stati inclusi 1207 casi e 2414 controlli, 53 casi e 145 controlli erano stati in MWH. I risultati 
statisticamente significativi (p<0,05) hanno evidenziato che le donne accolte in MWH erano in media più 
vecchie (28,4 vs 26,3 anni), avevano già avuto più parti (22% con almeno 5 parti, vs 11%), avevano più 
frequentemente parto gemellare (14% vs 5,4%), e avevano effettuato visite prenatali (46% vs 24%). I nati da 
madri ricoverate in MWH avevano un peso medio maggiore (3,04kg; DS:0,69 vs 2,85kg; DS:0,73) e un APGAR 
score più elevato. Per le madri non ricoverate in MWH la probabilità di mortalità perinatale era del 40% più alta 
rispetto alle madri in MWH (OR:1,40; IC95%:1,01-1,92).

CONCLUSIONI
I risultati preliminari dello studio sembrerebbero dimostrare l’efficacia della MWH a livello ospedaliero nella 
riduzione della mortalità perinatale, soprattutto considerando la presenza maggiore di fattori di rischio nelle 
donne ricoverate in MWH. Il ricorso a un’analisi multivariata potrà fornire ulteriori evidenze circa l’efficacia delle 
MWH, e valutare quali categorie siano maggiormente protette da tale strumento.
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Abstract

Tuberculosis (TB) is one of the top ten causes of death 
worldwide. Mozambique is one of the countries worst affected 
by the disease, with a significant failure rate in the treatment 
of TB patients.

In order to develop effective TB treatment regimens even for 
the most vulnerable groups within a population, it is necessary 
to identify the risk factors associated with treatment failure. 
In this study we evaluated the treatment of 300 TB patients 
(32% of whom were female, and an average age of 31) in the 
city of Beira and analyzed those factors. 

The standard six-month treatment regimen failed in 62 of 
the patients (20.6%). Our multivariate analysis associated 
this failure with their low levels of education and income: 
almost half of them, in fact, had received no education at all 
and almost 70% had a monthly income of less than 50 Euros. 
These determinants lead to both a lack of knowledge about 
and attention to health issues and limited access to health 
care and services. As a result, the drugs used to treat the 
disease are sometimes administered inappropriately, with 
either inadequate or excessive dosages. Thus a multi-sectoral 
approach is called for in the treatment of TB, one that takes 
into account not only pharmacological aspects but also the 
socio-economic predictors linked to treatment failure.
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RESEARCH NOTE

Predictors of therapy failure in newly 
diagnosed pulmonary tuberculosis cases 
in Beira, Mozambique
Damiano Pizzol1, Nicola Veronese2, Claudia Marotta3, Francesco Di Gennaro4,5*, Jorge Moiane6, 
Kajal Chhaganlal6, Laura Monno4, Giovanni Putoto7, Walter Mazzucco3 and Annalisa Saracino4

Abstract 

Objective: Tuberculosis (TB) remains a major global health issue, ranking in the top ten causes of death worldwide. 
A deep understanding of factors influencing poor treatment outcomes may allow the development of additional 
treatment strategies, focused on the most vulnerable groups. Aims of the study were: (i) to evaluate the treatment 
outcome among TB subjects followed in an outpatient setting and (ii) to analyze factors associated with treatment 
failure in newly diagnosed patients with pulmonary TB in Beira, the second largest city of Mozambique.

Results: A total of 301 TB adult patients (32.6% females) were enrolled. Among them, 62 (20.6%) experienced a treat-
ment failure over a 6 months follow-up. On multivariate model, being males (O.R. = 1.73; 95% CI 1.28–2.15), absence 
of education (O.R. = 1.85; 95% CI 1.02–2.95), monthly income under 50 dollars (O.R. = 1.74; 95% CI 1.24–2.21) and 
being employed (O.R. = 1.57; 95% CI 1.21–1.70), low body mass index values (O.R. = 1.42; 95% CI 1.18–1.72) and HIV 
status (O.R. = 1.42; 95% CI 1.10–1.78) increased the likelihood of therapy failure over 6 months of follow-up. In this 
study, patients who need more medical attention were young males, malnourished, with low income and low educa-
tional degree and HIV positive. These subjects were more likely to fail therapy.

Keywords: Tuberculosis, Mozambique, Therapy failure

© The Author(s) 2018. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Introduction
Tuberculosis (TB) remains a major global health issue, 
ranking in the top ten causes of death worldwide [1]. In 
2015, 10.4 million people were estimated as newly diag-
nosed with TB and 1.8 million deaths were registered 
worldwide [1], not equally distributed all over the world. 
Particularly, over 90% of global TB cases and deaths 
occurs in low and middle income countries, and espe-
cially in fragile states [2]. Moreover, despite effective 
anti-tuberculosis chemotherapy, case-fatality rates of up 
to 25% are described in both industrialized and resource-
poor settings [3].

Mozambique is ranked 19th among the 22 TB High 
Burden Countries in the world, with an estimated TB 

incidence rate of 551/100.000 population in 2015 [4]. 
However, TB treatment covers only 38% of the popula-
tion, and an increasing rate of TB–HIV co-infection 
is usually documented (49% of TB patients were HIV-
positive) [4]. In Mozambique, the treatment success rate 
among new sputum smear-positive cases has increased 
from 76% in 2003–79% in 2007 and 87% in 2015 [4].

In this African Country, among the many challenges 
dealing with TB control, both ensuring proper TB diag-
nosis and treatment as well as implementing the one-stop 
model for TB care have been regarded as national priori-
ties [5] Worryingly, recent data from Manhiça, a district 
located in southern Mozambique, show an alarming mor-
tality rate among TB adult cases co-infected with HIV 
[6]. The potential threat of increasing multi-drug resist-
ance (MDR) cases in the country—the latest national sur-
vey documented a MDR incidence of about 3.5% among 
new TB cases—could jeopardize the achievement of the 
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treatment success targets set in the strategic plan 2014–
2018 of the National TB Control Programme (NCTP) [5, 
7].

A deep comprehension of factors influencing poor 
treatment outcome may allow the development of addi-
tional treatment strategies, focusing on the most vulner-
able groups. Unfortunately, very few data are available 
addressing this issue, particularly in Mozambique. In 
general, predictors for unsuccessful treatment are con-
sidered socio-demographic, behavioral, disease-related 
and treatment-related factors [8]. In Mozambique, only 
one study conducted in the country highlighted fac-
tors associated with a higher risk of death during the TB 
treatment: HIV status, being male and lack of labora-
tory confirmation [6]. For these reasons, the aims of our 
study were (i) to evaluate the treatment outcomes among 
TB subjects followed in an outpatient setting and (ii) to 
analyze factors associated with treatment failure in newly 
diagnosed cases with pulmonary TB in Beira, the second 
largest city of Mozambique.

Main text
Study population and design
An observational study was implemented.

All cases of pulmonary TB diagnosed between Janu-
ary and August 2016 were recruited in this observational 
study from three urban outpatient health-care centers of 
Beira district, namely Ponta-Gea, Munhava and Macu-
rungo, the largest in Sofala’s Province, involved in the 
National Tuberculosis Control Programme (NCTP).

Inclusion criteria were to be a subject aged ≥ 18 years, 
having a confirmed TB diagnosis (positive sputum smear 
result, GeneXpert positive result, culture positive result 
or Positive chest X-ray) [1] and able to undergo anti-TB 
treatment, not having any anti-TB treatment or TB treat-
ment started within the previous 2 months.

Anti-TB treatment was prescribed according to the 
Mozambique National Tuberculosis and Leprosy Con-
trol Programme guidelines [5]. So, when GeneXpert 
was negative for resistances, patients underwent an ini-
tial phase of therapy with Isoniazid, Rifampin, Pyrazina-
mide and Ethambutol lasting the first 2 months and then 
a continuation phase with Isoniazid and Rifampin for 
the next fourth months. While, when GeneXpert docu-
mented a resistance to Rifampin a second line therapy 
was implemented.

At the end of therapy every patient underwent a gen-
eral visit, X-rays and/or sputum smear, and diabetes diag-
nosis test.

A face-to-face interview conducted by a trained nurse 
encompassed questions about demographic character-
istics (age, residence, education, occupation, marital 
status, monthly income), pregnancy, behaviours (sexual 

behaviour, concurrent sex partners, condom use, smoke 
and alcohol abuse, etc.) and medical history, including 
TB and diabetes symptoms. A basic physical examination 
(vital signs, weight, height, waist circumference, blood 
pressure and general appearance) was performed. The 
body mass index (BMI) was calculated. Moreover, sub-
jects with unknown HIV status received a pre-HIV test 
or a rapid HIV test, if not done before.

Each participant, during two consecutive clinic visits, 
underwent two fasting blood glucose tests to investigate 
on diabetes: according to WHO guidelines, patients were 
considered as non-diabetic if both measurements were 
≤ 110 mg/dl, and as diabetic if both measurement were 
above 126  mg/dl. If at least one value was between 110 
and 126 mg/dl, the Oral Glucose Tolerance Test (OGTT) 
was further performed: patients were considered dia-
betic when plasma glucose at 2 h was ≥ 200 mg/dl [9]. All 
TB-diabetic patients underwent assessment of diabetic 
complications.

Treatment outcomes were defined according to WHO 
criteria [10]. Successful treatment outcome was defined 
as a clinical and radiological improvement in a patient 
with a baseline smear positivity and evidence of at least 
two negative sputum smears, the first during the mainte-
nance period, and the second as the treatment was com-
pleted. Treatment failure was defined as the detection of 
positive sputum smear in a patient at month 5 or later of 
treatment.

Statistical analysis
Data were reported as mean and standard deviations for 
continuous variables. Absolute and relative frequencies 
(percentages) were used for categorical variables.

Independent T-test was used to compare groups for 
continuous variables, whilst a Chi square test (with the 
Fisher’s correction if less than 5 cases were present in a 
cell) was applied for categorical variables.

A logistic regression model was implemented as fol-
lows. Treatment failure was considered as depend-
ent variable and each one of the available factors at the 
baseline evaluation as independent variables (univariate 
analysis). In the multivariate analysis all the factors with 
a p-value < 0.10 at the univariate analyses were included. 
Multicollinearity among covariates was assessed through 
the variance inflation factor (VIF), taking a value of 2 for 
excluding a covariate. However, no variable was excluded 
according to the previous criterion.

Odds Ratios (ORs) as adjusted Odds Ratios (Adj–ORs) 
with their 95% confidence intervals (CIs) were used to 
measure the association between factors at the baseline 
(exposure) and treatment failure (outcome).

All statistical tests were two-tailed and statistical signif-
icance was assumed for a p-value < 0.05. Analyses were 

Infectious and tropical 
diseases Papers 01 D Mozambique

Doctors with Africa CUAMM Field researchp. 66



Page 3 of 6Pizzol et al. BMC Res Notes  (2018) 11:99 

performed by using the SPSS 21.0 for Windows (SPSS 
Inc., Chicago, Illinois).

Results
A total of 301 TB adult patients (32.6% females) were 
enrolled in the study (Table  1), distributed among 
the three outpatient health-care centers as follow: 
132 (43.8%) Ponta-Gea, 63 (20.9%) Munhava and 106 
(35.2%) Macurungo. The whole sample had a mean age 
of 31  years (S.D.: 12.5). Nearly half of the participants 
(48.2%) reported to have no education, 187 (62.0%) 
participants were employed and only 83 (27.6%) had a 
monthly income higher than 50 dollars.

With regard to participants’ lifestyle and behaviour 
information, 25 participants (8.3%) reported to be cur-
rent smokers and 38 (12.6%) daily drinkers. The majority 
of the participants reported to have one sexual partner, 
whereas only 7 (4.7%) reported to have more than one, 
and the remaining part (36.5%) had no partner.

According to medical history and examination, 56.0% 
of participants presented a BMI (<  18.5) below the 

healthy range, whereas arterial hypertension was found 
just in only 1 patient (0.3%).

The HIV status was known to be positive in 131 
patients (43.5%) and 93 (70.9%) of them were receiving 
antiretroviral treatment (ART). Furthermore, diabetes 
or impaired glucose tolerance (IGT) was diagnosed in 9 
patients (3%).

TB was diagnosed by a positive chest X-ray examina-
tion in 148 patients (49.2%); 246 patients (81.7%) had a 
positive sputum examination and 56 patients (18.6%) a 
positive GeneXpert sputum test.

The most reported symptoms before the initiation of 
treatment were cough (98.3%), loss of weight (86.7%), 
asthenia (71.4%), night sweats (67.1%) and fever (57.8%).

A total of 62 patients (20.6%) experienced a treatment 
failure over a 6-month follow-up.

No difference was documented between patients 
experiencing treatment failure or success as regards 
age (p-value: 0.84) and gender (p-value: 0.25). On the 
contrary, employed subjects (93.1%; p-value  <  0.0001), 
with no education (71.7%; p-value  <  0.0001) and with a 

Table 1 Characteristics of the 301 recruited TB patients and differences in treatment outcomes

Characteristics Study population n. 301 Treatment p-value

Failure n. 62 Success n. 239

Average age (years) 31 (12.5) 33.3 (12.8) 30.4 (12.1) 0.84

Female n. (%) 98 (32.6) 24 (24.5) 74 (75.5) < 0.0001

No education 145 (48.2) 41 (28.3) 104 (71.7) < 0.0001

Employed 187 (62.0) 13 (6.9) 174 (93.1) < 0.0001

Monthly income ≤ 50 dollars 218 (72.4) 49 (22.5) 169 (77.5) < 0.0001

Lifestyles and behaviours

 Current smoking 25 (8.3) 17 (68.0) 8 (32.0) < 0.0001

 Alcohol use 38 (12.6) 21 (55.3) 17 (7.1) <0.0001

Sexual partner/s < 0.0001

 No 110 (36.5) 24 (21.8) 86 (78.2) < 0.0001

 Yes 184 (61.1) 35 (56.4) 149 (62.3)

Medical history and examination

 Low BMI (< 18) 169 (56.0) 45 (26.6) 124 (73.4) < 0.0001

 HIV positive 131 (43.5) 39 (37.4) 92 (62.6) < 0.0001

 Antiretroviral treatment (ART) 93 (30.9) 18 (19.3) 75 (80.7) < 0.0001

 Diabetes or IGT 9 (3.0) 6 (66.7) 3 (33.3) < 0.0001

 Positive chest X-ray 148 (49.2) 9 (6.0) 139 (94.0) < 0.0001

 Positive sputum examination 246 (81.7) 40 (16.3) 206 (83.7) < 0.0001

 Positive GeneXpert 56 (18.6) 35 (62.5) 21 (37.5) < 0.0001

Symptoms before treatment

 Cough 296 (98.3) 59 (20.4) 237 (79.6) <0.0001

 Loss of weight 261 (86.7) 33 (12.6) 228 (87.4) < 0.0001

 Astenia 215 (71.4) 25 (11.6) 190 (88.4) < 0.0001

 Fever 174 (57.8) 24 (13.8) 150 (86.2) < 0.0001

 Night sweat 202 (67.1) 26 (12.8) 176 (87.2) < 0.0001
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monthly income <  50 dollars (77.5%; p-value  <  0.0001) 
were more frequent in the success group, whereas daily 
alcohol users (55.3%; p-value  <  0.0001) and current 
smokers (77.5%; p-value  <  0.0001) exceeded in failure 
one.

The multivariate model considered the effects of 
gender, BMI, education, alcohol use, being employed, 
monthly income, smoking habits, HIV status, being 
on ART, sputum examination and GeneXpert posi-
tivity. Significant predictors of therapy failure over 
6 months of follow-up are reported in Table 2: male sex 
(O.R.  =  1.73; 95% CI 1.28–2.15), absence of education 
(O.R. = 1.85; 95% CI 1.02–2.95), monthly income under 
50 dollars (O.R.  =  1.74; 95% CI 1.24–2.21) and being 
employed (O.R.  =  1.57; 95% CI 1.21–1.70), low BMI 
values (O.R.  =  1.42; 95% CI 1.18–1.72) and HIV status 
(O.R. = 1.42; 95% CI 1.10–1.78).

Limitations
Very few data are available about the outcome of TB 
treatment in high burden countries, leaving a lack of 
important evidences for the implementation of future 
public health and clinical strategies. In our sample of 
patients referring to the three urban health centers of the 
Beira District, a percentage of 20% of patients experienc-
ing a treatment failure over a 6  months follow-up was 
found.

In the present study these unsuccessful treatment out-
comes were found to be associated with a low education 
level, low income and low BMI (< 18.5), resulting as the 
most relevant predictors of therapy failure from the mul-
tivariate analysis.

In fact, in our sample nearly half of patients had no 
educational degree and almost 70% had a monthly 
income lower than 50 dollars, defining a low socioeco-
nomic status. This patients’ profile, according to the lit-
erature [11, 12], is more likely to have less awareness of 
health issues, reduced access to health services, low self-
care attention, resulting in delays in the TB diagnosis and 
treatment. Also, patients with low education level will be 
more likely to misuse and discontinue drug use during 
treatment [13, 14].

Similarly more then half of our patients presented a 
BMI below the healthy range, and it is well known that 
malnutrition is associated with an increased risk of mor-
tality and relapse of active TB, whereas the use of macro-
nutrient supplementation during treatment with weight 
gain at 2 months may result in improvement in physical 
function, sputum conversion and treatment completion 
[15].

In agreement with current literature, in our study, an 
association of poor TB treatment outcome with HIV 
infection was found [16, 17]. HIV co-infection is the most 

important risk factor for developing active TB, which 
increases susceptibility to primary infection, re-infection 
and/or reactivation of latent TB. TB also has a negative 
impact on the immune response to HIV, increasing the 
progression from HIV infection to acquired immunodefi-
ciency syndrome (AIDS) [18].

The risk of poor treatment outcome in that particu-
lar subpopulation is higher. Hence, a particular atten-
tion should be destined for HIV/TB-co-infected patients 
whose TB treatment is burdened by frequency of drug 
administration, pill burden, drug interactions, drug toxic-
ity and worse general health conditions, [19, 20].

Instead, we did not find additional risk factors for 
TB treatment default such as smoking and alcohol use 
[21], probably because our data could be underreported 
because they were not verified and were based on per-
sonal interview.

This study has some limitations. First, no sufficient data 
on MDR or XDR, no data on check at 2 month from start 
therapy and delay in diagnosis. This points, together with 
a deeper exploration of the role of comorbidities, such 
as diabetes [22] should influence future research on this 
field. On the contrary strengths are the high number of 
patients and the data from country where there are few 
notice about treatment outcome.

We describe the phenotype of patients that need more 
medical attention: young, male, malnourished, with low 
income and low educational degree, HIV positive. They 

Table 2 Predictors of treatment failure over 6 months 
of follow-up

* p < 0.05

Characteristics Univariate analysis
O.R.

Multivariate analysis
Adj–O.R.

Age (years) 1.02 (0.98–1.04) –

Female 0.28 (0.16–0.40) 0.58 (0.47–0.78)*

Low BMI (< 18) 1.80 (1.42–2.02) 1.42 (1.18–1.72)*

No education 1.50 (1.28–1.74) 1.85 (1.02–2.95)*

Alcohol use 0.04 (0.00–0.10) 0.45 (0.08–1.03)

Employed 0.51 (0.43–0.70) 0.64 (0.59–0.83)*

Monthly 
income ≤ 50 dollars

1.85 (1.35–2.45) 1.74 (1.24–2.21)*

Actual smoking 2.02 (1.27–2.53) 1.33 (0.85–178)

Sexual partner/s 0.10 (0.04–0.85) 0.39 (0.08–1.28)

Positive chest X-ray – –

HIV positive 1.80 (1.50–2.00) 1.42 (1.10–1.78)*

Antiretroviral treatment 
(ART)

0.64 (0.38–0.78) 0.74 (0.50–1.03)

Diabetes or IGT – –

Positive sputum  
examination

0.25 (0.10–0.40) 0.71 (0.28–1.23)

Positive GeneXpert 2.00 (1.45–2.55) 1.28 (0.74–2.79)
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have more possibility to failure therapy and they need 
close follow up. Counseling and education on TB is 
always recommended in this more vulnerable patients 
[23, 24].

These considerations suggest that a drug approach is 
not enough to treat tuberculosis and further policies will 
have to take into account a multidisciplinary approach 
including education and social equity. Moreover, it is 
crucial to create a simple and effectiveness monitoring 
system, allowing a national overview also on multi-drug 
resistance and delay in diagnosis, in order to obtain com-
plete and quality data to guide public health actions.

In conclusion, this study underlines that only pharma-
cological approach isn’t longer sufficient to guarantee a 
reduction of TB burden. Social determinants of health 
have a crucial role, and more work, more instruction, 
in other words less poverty, HIV educational associated 
with pharmacological approach and early diagnosis can 
real improve TB patients outcomes and global TB bur-
den. We believe that this is the way forward.
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Teenage pregnancies in Mozambique: 
the experience of Servicios Amigos dos 
Adolescentes clinics in Beira

Abstract

Since 2014, Doctors with Africa CUAMM has supported a 
network of clinics in Beira, Mozambique, aimed specifically 
at young people aged 10 to 24 – the Servicios Amigos dos 
Adolescentes (SAAJ) – which offer counseling, diagnostic 
tests and treatment to help adolescents learn more about 
sexual and reproductive health.

The present study involved an analysis of the data collected 
on the 8,290 girls and young women who had had outpatient 
visits at one of the SAAJs in 2014. It revealed that 3,021 
of them (36%) were either currently or had recently been 
pregnant; the majority (59%) were aged from 15 to 19 and had 
dropped out of school.

 Sixty percent of the 8,290 girls and young women agreed to 
take an HIV test, and HIV prevalence was found in 4-5% of 
the adolescents and 25% of the women aged 25 or older. The 
situation vis-à-vis pregnant girls and women was alarming, 
with very high HIV prevalence rates: 2% in girls aged 10-14, 
8% in those aged 15-19, 10% in those aged 20-24, and 28% in 
those aged 24-25. 

Based on our analysis, there seems to be a clear need to 
expand both health services and awareness-raising activities 
for Mozambican adolescents in order to improve their access 
to HIV treatment.
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Introduction

This article presents results of a study in Mozambique 
which aimed to assess the rate of teenage pregnancies in 
the country and to evaluate the efficacy of the implemented 
strategy to face this issue. The study assessed the first 
year of operations of a new programme to provide sexual 
and reproductive health (SRH) services for adolescent girls 
in Mozambique. This programme, Servicios Amigos dos 
Adolescentes (SAAJ) [Friendly Services for Adolescents], is 
in its infancy. It started in 2014 and consists of six dedicated 
sections for providing services to adolescent girls within 
existing health centres in Beira city. SAAJ specifically seeks 
to assist adolescent girls who are pregnant and to assist 
others so they can avoid falling pregnant. The focus of this 
article is on the demand for pregnancy-related services 
during that first year and on the demographic characteristics 
of the 8 290 girls and young women who visited the clinics 
in 2014. This study defined adolescents as persons aged 

10–19 years old (WHO, 2015a) and young women as 
20–24-year-old persons (WHO, 2011).

The results of this study, of course, may not be 
representative of the SRH service demand, service needs 
and demography of the country’s population of teenage 
girls and young women. However, this study is the first SRH 
service empirical assessment of this kind in Mozambique 
with a relatively large sample of girls and young women. 
Hence, it is of value in providing insights to inform the 
development of SRH services in Mozambique as well as 
providing a reference point on service demand and needs 
with regard to teenage pregnancies in the country.

Background
The SAAJ initiative stems from The Global Strategy for 
Women’s and Children’s Health, launched by the UN 
Secretary General in September 2010 (WHO, 2015b) and 
global recognition of the scale of teenage pregnancies in 
many developing countries and the associated threats to 

Teenage pregnancies in Mozambique: the experience of Servicios Amigos 
dos Adolescentes clinics in Beira
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The purpose of this article is to provide insights into the demand for pregnancy-related health services by 
adolescent girls and young women in Mozambique. We analysed the patient registers for the first year of 
operation (2014) of the Servicios Amigos dos Adolescentes (SAAJ) [Friendly Services for Adolescents] clinics 
in Beira, Mozambique. These registers provide details of the service demands of, and services provided to the 
8 290 adolescent girls and young women who accessed the 6 SAAJ clinics in 2014. Analysis of that record, with 
disaggregation of the patients according to age (9 years or less; 10–14; 15–19; 20–24; 25 and older), show that 
3 021 (36%) were pregnant or had previously been pregnant; most being girls in the 15–19 age band (59%). Being 
pregnant or having been pregnant previously was associated with dropping out of school. Of all the girls and 
women, 60% agreed to HIV testing and counselling; the HIV prevalence rate amongst this group was 4–5% amongst 
adolescents and 25% amongst women 25 years and older. A minority of the girls and women who were pregnant or 
had been pregnant previously agreed to HIV testing and counselling. Notwithstanding the limitations for analysis, 
the results were alarming: substantially high HIV prevalence rates were indicated (2% amongst 10–14 year old 
girls; 8% amongst 15–19 year olds; 10% amongst 20–24 year olds; and 28% amongst >24 year olds). The data 
from the SAAJ clinics and results pertain only to conditions in Beira. However, as the first empirical assessment 
of pregnancy-related service demand amongst adolescent girls and young women in the country and involving a 
relatively large sample, we contend that this study affirms the need for expansion of sexual and reproductive health 
(SRH) services, including HIV services, for adolescent girls and young women in Mozambique.
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Breast tuberculosis in men:  
A systematic review

Abstract

Breast tuberculosis in men is a rarely reported and poorly 
described condition. The aim of this systematic review of the 
available literature was to quantify its incidence and describe 
its clinical features and the procedures used to diagnose and 
treat it.

The average age of the men in the 26 cases analyzed was 
56.5. In most of the cases (89%) the patients presented an 
isolated lump, associated in 27.8% of the cases with axillary 
lymphadenitis and in 33.3% with topical inflammation. The 
most commonly reported symptoms were pain (64.7%) and 
fever (35.3%).

Breast tuberculosis is not easy to diagnose in either men or 
women, and no specific treatment guidelines are currently 
available. Even though men are not at high risk for the 
condition, diagnosis often takes a very long time and involves 
inappropriate empirical treatments, thereby negatively 
impacting the health conditions of those affected by it as well 
as their ability to receive effective treatment.
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Abstract

Setting

Breast tuberculosis in male is a rarely reported and poorly described condition.

Objective

To quantify the number of breast tuberculosis in men, to describe clinical presentation and

to present the diagnostic and therapeutic procedures applied.

Design

A systematic review of the literature including reports published in English, Spanish and

French until December 2017.

Results

The search yielded 26 cases of male breast tuberculosis, median age 56.5 years. Most pre-

sented with an isolated breast lump (89%), associated with axillary lymphadenitis (27.8%)

and skin inflammation (33.3%). The most common constitutional symptoms were pain

(64.7%) and fever (35.3%). Fine-needle aspiration cytology and culture were the most com-

mon diagnostic modality (61.5%). Standard anti-tuberculosis regimen was the main treat-

ment, alone or accompanied or preceded by incision and drainage.

Conclusions

The risk of breast tuberculosis in men appears to be low, but the condition can be difficult to

diagnose and the diagnostic delays can be long. Overall prognosis is good following stan-

dard anti-tuberculosis regimen with or without incision/drainage.
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Introduction

Tuberculosis (TB) is a chronic granulomatous inflammation usually involving the lung paren-

chyma and hilar lymph nodes. Extra-pulmonary involvement is seen in ~20% of all TB cases

[1]. TB of the breast is an uncommon disease, particularly in men [2,3]. The first case of breast

TB was reported in a woman in 1829 [4], but the first detailed description of the disease was

only made by the end of the 19th Century [5, 6]. The first case of breast TB in a man was

reported about a century later in 19277, and by 1945 there were only 21 known cases of breast

TB in men [7–10]. It is generally believed that the infection of the breast is usually secondary

to tuberculous foci elsewhere in the body, which may or may not be clinically apparent [11,

12]. There are no well-defined clinical features of male breast TB, which may be confused with

other clinical conditions, such as gynecomastia and breast carcinoma [13]. Therefore, TB of

the breast can be difficult to diagnose and the diagnostic delay can amount to several months.

To our knowledge, one systematic review has been published to-date on breast TB in man [3].

The review identified 24 cases, which presented mostly with an isolated breast lump; constitu-

tional symptoms were rare; fine needle aspiration cytology (FNAC) was the most common

diagnostic modality. However the review had limitations: it covered only the English literature,

16 of these cases were from mixed female and male series (where information on the male

cases were challenging to extrapolate), and only 8 described as single case report. Therefore,

we aimed to update and expand the existing evidence-base by systematically reviewing the

English, Spanish and French literature for single-case reports and case-series about risk factors,

clinical appearance of lesion and clinical presentations, constitutional symptoms, diagnostic

procedures; and anti-tubercular and surgical treatments. of breast TB in men.

Methods

Search strategy

Searches were undertaken in PubMed, Embase andWeb of Science. A search strategy was

developed using a combination of free text and controlled vocabulary terms and adapted for

each database. We used the following search strategy: (tuberculosis OR TB) AND (breast OR

mammary ORmastitis) AND (men ORmale). We included reports of studies published in

English, Spanish and French until December 2017. Additional studies were identified by con-

tacting the authors and by searching the reference lists of primary studies. The process of

study selection is summarized in Fig 1. Titles and abstracts identified through the searches

were reviewed independently by two reviewers (GQ and DP). In case of duplicate publications,

the most recent publication which reported full data was included. Full text copies of the

selected studies were retrieved and independently reviewed against the inclusion criteria by

two reviewers from a team of three (DP, GP, GQ). Outcome measures included: i) risk factors

for breast TB; ii) clinical appearance of lesion and clinical presentations; iii) constitutional

symptoms; iv) diagnostic procedures; and v) anti-tubercular and surgical treatments.

Data extractions and analysis

Each of the included studies was coded with a pre-formulated rating sheet with relevant data

extracted and recorded by two reviewers. The data extracted included: name of the first author,

year of publication, country where the study was conducted, general participant characteristics

(age and gender) risk factors (HIV+, previous history of TB), breast affected (right, left), type

of lesion (lump, abscess, disseminated), clinical presentations (sinus or fistula, skin ulceration,

nipple retraction, discharging sinus), constitutional symptoms (fever, decreased appetite,

decreased weight, pain), duration of symptoms, previous empirical antibiotic treatment,

Breast tuberculosis in men
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previous steroids treatment, previous chemotherapy, chest X-ray results, diagnostic procedure

(biopsy, FNAC, Ziehl-Neelsen, culture, polymerase chain reaction (PCR), surgical procedure

and type and duration of anti-tubercular treatment. Since this review identified mainly case-

reports and a limited number of small case-series, a meta-analysis was not considered relevant.

Publication bias

This is a systematic review of non-analytical studies i.e. case-series and cases-reports and the

assessment of publication bias might not be practically applicable [14].

Quality evaluation of studies

The Grading of Recommendations Assessment, Development, and Evaluation (GRADE) and

the approach by the Agency for Healthcare Research and Quality (AHRQ), are not suitable to

be used for our systematic review of non-analytical studies. For this reason we have not per-

formed a formal evaluation of the quality of the included studies [14].

Fig 1. Study selection flowchart.

https://doi.org/10.1371/journal.pone.0194766.g001
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Results

Study selection and characteristic of included studies

We identified 284 potentially eligible studies from the database searches, and 12 studies screen-

ing of bibliographies and by contacting the authors. We removed duplicates and screened the

titles and abstracts of the remaining 130 records: 45 publications were selected for full-text

screening, from which 22 articles were included in the final analysis (Fig 1). Thirteen articles

reported mixed males and females cases, from which it was not possible to obtain specific

information on individual male cases, and therefore could not be included in the analysis [15–

27] (Table 1).

Other studies were excluded for lack of information or multiple publications of the same

study (Fig 1). These 22 articles reported on 26 cases of male breast TB [3, 28–48]; one article

included 3 cases [37], two reported 2 cases [28, 39] and 19 are single case reports [3, 29–36, 38,

40–48] (Table 2). The information collected on different variables differ from study to study as

the data were not fully available in the case reports collected.

Geographic distribution and clinical characteristics

Cases were from Asia (n = 8 (30.8%), of which 6 from India and 2 from China), the USA

(n = 7, 26.9%), Europe (n = 5 (19.2%) one each in Spain, Italy, Germany, UK and France),

Africa (n = 4 (15.4%) fromMorocco and Madagascar) and the Middle East (n = 2 (7.7%) from

Jordan and Turkey). The median age was 56.5 years (range 17–92).

Location was reported as unilateral in all 26 cases, 14 of which in the right breast, 10 in the

left breast and 2 not reported. Clinical presentation as a lump was described in 23 cases (89%),

of which one case was accompanied by an abscess; the others were one case of isolated breast

abscess and two cases of disseminated lesions. Associated findings were skin inflammation

(alone or associated with discharge and/or lymphadenopathy) in 6 cases (33.3%), axillary

lymphadenopathy (either alone or associated with discharge and/or skin inflammation), in 5

cases (27.8%), skin ulceration (along with discharge and/or lymphadenopathy) in 3 (16.7%);

there was one case of nipple retraction and sinus or fistula (5.5%); no associated findings were

reported in 8 cases. General symptoms were unknown in 9 cases (34.6%). Three patients did

not report any accompanying symptoms. In the remaining 14 cases, pain (alone or with fever

and/or weight loss), was reported by 11 subjects (64.7%) fever by 6, weight loss by 5 and cough

by 3, all with other symptoms.

Table 1. Articles reported mixed males and females cases.

Author Reference Year Country No. of male cases

Shinde 15 1995 India 3/100

Kakkar 16 2000 India 6/160

Khanna 17 2002 India 2/52

Puneet 18 2005 India 1/42

Bani-Hani 19 2005 Jordan 1/9

Harris 20 2006 India 1/38

Metha 21 2010 India 1/63

Lin 22 2010 Taiwan 1/26

Meerkotter 23 2011 South Africa 1/21

Chandanwale 24 2012 India 1/11

Ramaema 25 2015 South Africa 1/65

Raza 26 2016 India 1/9

Darré 27 2017 Togo 2/28

https://doi.org/10.1371/journal.pone.0194766.t001
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Prior history and diagnosis

The duration of symptoms before seeking medical care was reported for 13 cases, as was highly

variable, ranging from 3 to 260 weeks (median 18 weeks). Earlier history of TB was reported

for 13 subjects, 5 of them (38.5%) had previous history of the disease. HIV status was reported

for three cases, all negative. Information relating to previous antibiotic treatment was reported

for 14 subjects, of whom three had received empirical antibiotic treatment before the final

diagnosis of breast TB. In the clinical history of the 26 cases described, there was no informa-

tion related to previous steroid treatments. One patient received chemotherapy for a lym-

phoma 5 years before developing breast TB [46].

The diagnostic procedure was documented in all 26 cases. Different diagnostic methods

were combined. A chest X-ray was performed in 16 cases: it was negative in 12 (75%), showed

signs of active TB in 2 and previous TB in another 2. FNAC was carried out in 16 cases all neg-

ative except 3 positive. Ziehl-Neelsen acid-fast bacilli (AFB) staining was performed in 16

patients, of which 11 were positive. Culture was performed in 16 cases, all but 2 positive.

Biopsy was positive in 8 out 9 cases. PCR was performed in 4 cases, all of which positive. Using

culture or PCR as the gold standard, the sensitivity of AFB was 66.7% (8/12 culture- and/or

PCR positive cases; the specificity could not be determined as there were no concomitant cul-

ture-negative cases tested with AFB); all six cases tested with FNAC and culture were positive

on both. The only negative culture was positive by PCR.

Medical treatment and surgical treatment

Twenty patients (76.9%) received surgical treatment (10 drainage, 9 excision, one both drain-

age and excision). Eight subjects (30.8%) received surgical treatment without systemic medica-

tion. Six patients (23.1%) received systemic medication without surgical treatment. Twelve

subjects (46.1%) received a combination of surgical and medical treatment. The standard anti-

tuberculosis regimen (four-drug intensive phase with isoniazid, rifampicin, pyrazinamide and

ethambutol, followed by a two-drug continuation phase with isoniazid and rifampicin) was

the main treatment, used in 18 (76%) patients. Twenty-four subjects reported complete remis-

sion, and no cases of recurrences were described. Information on the follow up was missing

for two cases. The follow up period (reported for ten cases) was 49.8 + 50.3 months.

Discussion

This systematic review identified 26 cases of breast TB in men reported in the literature. It pro-

vides an up-to-date description of the clinical presentation, diagnostic and therapeutic proce-

dures of breast TB in men, though it cannot conclude whether this condition is actually rare or

under-diagnosed. Previous studies of breast TB (see Table 1) have identified low numbers of

cases altogether, with women being at much higher risk with ratios of 8 women to 1 man

reported in Tunisia (1980–2001) [19]; 65:1 in South Africa (2000–2013) [25]; 63:1 (1992–2008)

[21] and 52:2 in India (1986–2000) [17]; 30:0 in Pakistan (1999–2007) [49]; 29:0 in Peru

(2002–2011) [50]. In addition, in some series of male breast lesions, TB was not represented: in

a series of 113 men with breast lesions over 15 years, 93% had gynecomastia, 2 patients had pri-

mary breast cancer and one had metastatic lymphoma [13]. In another series of 241 males over

8.5 years no case of breast TB was reported [51].

There is no known risk factor for male breast TB. It is generally though that in pregnant

and lactating women the increased vascularity of the breast with dilated ducts can predispose

to tubercular infection. Pregnancy suppresses the T-helper 1 pro-inflammatory response,

which may increase susceptibility to new infection [52]. HIV coinfection exposes people to an

increased risk for primary or reactivation TB and for second episodes of TB from exogenous
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reinfection [53, 54]. HIV has been considered as potential risk factor for breast TB, in both

genders, however, this is not supported by evidence: no case of breast TB in women was found

to be HIV-positive in a prospective series carried out in Peru of 28 female cases [55] or in a

Table 2. Table summary of 26 reported cases of breast TB in men.

Author, year
and ref.

Country Age Duration
of

symptoms
(weeks)

Type of lesion
(localization)

Signs Symptoms Diagnosis Medical
therapy
(months)

Surgery

Wilson, 1990
[28]

USA 83 130 Disseminated
lesion (L)

Discharge,
lymphadenopathy

Pain X-ray-, culture+,
AFB-

OATT (24) Drainage

Wilson, 1990
[28]

USA 66 3 Lump (L) None None X-ray� , biopsy-,
culture+, AFB-

OATT (18) Excision

Jaideep, 1997
[29]

India 43 12 Lump (R) Nipple retraction Pain X-ray-, FNAC+ ATT (6) Excision

Thompson, 1997
[30]

USA 58 4 Lump (R) Skin inflammation Weight loss,
fever, cough

X-ray-, FNAC+,
culture+, AFB+

U Excision and
drainage

Reyes, 1999 [31] USA 68 4 Lump (R) Skin inflammation Weight loss,
fever, cough

X-ray-, FNAC+,
culture+, AFB+

U Drainage

Luna, 2000 [32] Spain 17 8 Lump (L) U U Biopsy+, culture+,
AFB-

OATT (6) Drainage

Gupta, 2002 [33] India 25 U Lump (R) U Pain, fever FNAC+ ATT (6) None

Bani-Hani, 2005
[34]

Jordan 68 U Lump (L) U U X-ray� , biopsy+ ATT (6) Excision

Winzer, 2005
[35]

Germany 53 U Lump (R) U U X-ray-, culture-,
PCR+

U Excision

Marie, 2007 [36] France 63 12 Lump (R) U U Biopsy+,Culture+,
AFB+, PCR+

OATT (U) Drainage

Reyes, 2007 [37] USA 68 U Disseminated
lesion (R)

Skin inflammation Fever, chills, poor appetite,
nonproductive cough

FNAC+, AFB
+culture+

U Drainage

Reyes, 2007 [37] USA 59 U Lump (U) Skin ulceration, discharge U FNAC+, AFB+ U Drainage

Reyes, 2007 [37] USA 29 U Lump (U) Skin ulceration, discharge U FNAC+, AFB+ U Drainage

Ursavas, 2007
[38]

Turkey 41 8 Lump (R) None Pain X-ray-, FNAC+,
culture+, AFB+

ATT (9) None

Luh, 2007 [39] China 92 8 Lump (R) Skin inflammation,
discharge

Pain, anorexia, body weight
loss

X-ray-, culture-,
FNAC-, biopsy+

U (6) Excision

Luh, 2007 [39] China 80 U Lump (L) Skin inflammation,
discharge

U FNAC-, biopsy+ U (6) Excision

Rajagopala, 2008
[3]

India 25 U Lump (R) None Pain X-ray+, FNAC+,
AFB+

ATT (6) None

Moujahid, 2011
[40]

Morocco 50 U Lump and abscess
(L)

Skin ulceration, discharge,
lymphadenopathy

Pain, weight loss, fever X-ray-, biopsy+,
culture+

ATT (9) Drainage

Cantisani, 2013
[41]

Italy 28 U Lump (R) U Pain X-ray-, FNAC+,
culture+, AFB+

ATT (5) None

Ssen, 2013 [42] Madagascar 23 20 Lump (R) Lymphadenopathy None X-ray-, biopsy+ ATT (8) Excision

Mahajan, 2014
[43]

India 20 12 Lump (L) Lymphadenopathy Pain X-ray-, FNAC+,
culture+, AFB+

ATT (6) None

El Hammoumi,
2014 [44]

Morocco 55 U Lump (L) Skin inflammation,
lymphadenopathy

U X-ray-, FNAC+,
biopsy+, culture+

ATT (6) Drainage

Prakash, 2015
[45]

India 60 260 Lump (R) U U FNAC+, biopsy+,
AFB-

ATT (U) Excision

Khaparde, 2015
[46]

India 60 8 Lump (R) None Pain FNAC-, culture+,
AFB+, biopsy+

ATT (6) Excision

Brown, 2016 [47] UK 44 U Abscess (L) U None X-ray+, culture+,
AFB-, PCR+

ATT (6) Drainage

Orerah, 2016 [48] Kenya 70 24 Lump (L) None Pain, weight loss, fever,
night sweats, loss of appetite

PCR+ ATT None

L = Left; R = Right; ATT = Antitubercular Therapy; OATT = Others Antitubercular Therapy; FNAC = Fine-Needle Aspiration Cytology; AFB = Acid-Fast Bacilli;

PCR = Polymerase Chain Reaction; U = Unknown; X-ray� = Previous TB.

https://doi.org/10.1371/journal.pone.0194766.t002
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retrospective series of 20 female cases [56]. Breast TB as a presenting manifestation of HIV is

extremely rare [57]; although in the present study HIV status was described in only 3 males,

none was positive.

The clinical presentation of breast TB in men is poorly described in the literature, and

important elements are not uniformly reported, or not reported at all. The combination of a-

specific signs and symptoms, the challenges of diagnosing breast TB especially in resource-

constrained settings, and lack of awareness of the condition, both by the patient and the health

provider, leads to significant diagnostic delay: the median delay in diagnosis was 18 weeks in

this review. The main differential diagnosis to be considered are, among others, gynecomastia

[13], breast cancer [58], non-tubercular granulomatous mastitis [59, 60], atypical mycobacte-

rial mastitis [61], plasma cell mastitis [62], ethionamide and isoniazid associated gynecomastia

[63, 64].

Breast TB is often difficult to diagnose in both genders. Computer tomography scan, mag-

netic resonance, mammography and ultrasound can provide useful information, particularly

on the extent of the disease. However, none of these image findings are specific for breast TB.

Coexistent pulmonary TB may be suggestive of breast TB, but active disease is often absent; in

this review, chest X-ray was reported in 16 cases, with only two cases positive for active TB.

FNAC, culture, and biopsies have been used for diagnosis [3, 43, 44]. Culture might be seen as

the gold standard, though its complexity, time-lag between sampling and obtaining a result,

and possibility of false-negative results in paucibacillary specimens makes it unsuited to large-

scale use [47]. However, culture performed well in the present review, with all but one of the

cultures done testing positive. The yield of FNAC, which detects the presence of epithelioid

cell granulomas and necrosis, is variable. In the present and past reviews [3], it was the most

common diagnostic modality for breast TB. Here, it proved highly sensitive, as all specimens

tested for both FNAC and culture were positive. The ongoing roll-out of PCR closer to the

point of care may increase the utility of this method [65]. Here, it was used in only four cases,

too few to draw any conclusion, except that PCR was positive in the single culture-negative

case. This review suggests that diagnosing breast TB requires a combination of clinical, history

and radiological findings complemented with when possible two diagnostic techniques,

including FNAC with AFB staining, PCR or culture, whenever possible.

Breast TB overall appears to have a good prognosis, though no specific guidelines are avail-

able for the treatment of breast TB, whether in men or women. The optimum duration of ther-

apy is unclear, and objective criteria for assessing response are lacking [3]. A standard anti-TB

regimen (four-drug two-month intensive phase followed by a two-drug four-month continua-

tion phase), often accompanied (or preceded) by incision and drainage or lump excision

appears to achieve satisfactory responses. Twelve subjects received surgical treatment. How-

ever, it is not possible to determine to which extent these procedures were performed as an ini-

tial step towards establishing a diagnosis, rather than being part of the treatment plan.

In conclusion, breast TB in men is a rarely reported entity, even in high TB burden coun-

tries. Since the clinical features are not well defined, TB of the breast can be difficult to diag-

nose and the diagnostic delays can be long. The most common presentation is a lump with

skin inflammation, pain and the involvement of axillary lymph nodes. FNAC, culture, and

biopsies have been used for diagnosis. No specific treatment guidelines are available. Standard

anti-TB drugs appear to achieve satisfactory responses and overall prognosis is good.
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Health-care services for young people  
with HIV in Mozambique

Abstract 

Adolescence is a delicate phase vis-à-vis adherence to 
antiretroviral therapy (ART) by young HIV-positive patients, 
who often drop out of treatment due to personal reasons or 
the transfer of their therapy management from pediatric to 
adult services.

Mozambique has the eighth-highest HIV prevalence in the 
world, particularly among adolescents aged 15-19. To help 
protect youth from sexually-transmitted diseases (STDs) and 
treat those who are affected by them, in 1999 Mozambique 
launched the “Geração Biz” program. Its centerpiece was 
the setting-up of clinics (SAAJs) that provide advice to 
young people aged 10-24 to help them learn more about HIV 
prevention.

Aided by volunteer health activists, Doctors with Africa 
CUAMM has worked in support of five of these clinics in Beira 
since 2004, helping to promote reproductive health and STD 
prevention education. ART is immediately initiated in patients 
who test positive for HIV.

The improved adherence to therapy now being seen among 
these young people underscores the importance of tailoring 
specific programs for this population segment aimed at 
lowering treatment dropout rates.
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Adolescence is a crucial phase for 
adherence to antiretroviral therapy 
(ART). In this period, many children 
who receive ART from birth experience 
difficulties, which put them at risk of 
abandoning therapy. Non-adherence 
to therapy happens not only because 
of personal problems related to this 
dynamic phase of life, but also because 
of the transition of care management 
from paediatric to adult services, as 
Diane Straub and Amanda E Tanner 
highlighted in their Review in The 
Lancet Child & Adolescent Health.1 
Tailored health services for adolescents 
could help reduce the risks.

Mozambique has a high prevalence 
of HIV, especially in the adolescent 
population aged between 15 and 
19 years; the prevalence is around 
2·5% in boys and 6·2% in girls.2 
Moreover, HIV infection is a major 
cause of death for those aged between 
15 and 24 years.3 To respond to the 
specific needs of aid for this vulnerable 
population, in 1999 Mozambique 
started the Geração Biz programme,4,5 

the main aim of which is the prevention 
of sexually transmitted infections and 
promotion of sexual and reproductive 
health in adolescents and young 
people aged between 10 and 24 years. 
A milestone of the programme was 
the creation of specific health services 
for adolescents aged between 10 and 
24 years: Serviço amigo do adolescente 
e jovem (SAAJ). 

The SAAJ offers a package of sexual 
and reproductive health services such 
as counselling; contraception; preven-
tion and treatment of sexually trans-
mitted infections; prenatal, postnatal, 
and post-abortion care; HIV testing; 
and antiretroviral treatment. The SAAJ 
was developed with the aim of not only 
addressing the health problems related 
to adolescence, but to also specifically 
follow adolescents on antiretroviral 
treatment. SAAJ provides services for 

adolescents and young adults until 
age 24 years through the transition 
from adolescent to adult care. After 
24 years, they are referred to adult 
services in the same health-care unit 
maintaining the same medical record. 
Moreover, because of the scarce health 
professional resources, the same health 
workers often attend both SAAJ and 
adult HIV services. On one hand, this 
is a weakness that increases work 
load and thus might lower the quality 
of the service. On the other hand, it 
represents continuity of care for an 
adolescent with HIV to adulthood.

Our organisation Doctors with 
Africa CUAMM supports the Geração 
BIZ programme in the city of Beira 
(Mozambique) with SAAJs in five of 
the 15 health-care centres. At school 
level, our intervention is based on the 
promotion of reproductive health 
and education on the prevention of 
HIV and sexually transmitted diseases 
by activists and trained teachers. At 
community level and in the SAAJs, 
activists and dedicated health-care 
workers undertake free counselling and 
HIV testing. HIV-positive adolescents 
identified during community screen-
ings are referred to SAAJs to start 
ART. Another important milestone 
of the CUAMM intervention is the 
follow-up of HIV-positive patients 
who start ART, to enable better 
adherence and long-term retention. 
Finally, to address the issue of therapy 
abandonment, activists actively find 
HIV-positive adolescents who default 
treatment. Indeed, the number of 
adolescents who drop-out of ART in 
Beira is high; after a few months of 
treatment almost 60% default, mostly 
for cultural, social, and educational 
reasons. Adherence is about 65%, 
an increase of 20% compared with 
adherence before CUAMM support. 
This outcome confirms the importance 
of having a specific tailored programme 
that targets adolescents to minimise 
abandonment of treatment, even if 
further work is needed.

In the coming years, we plan to 
build other specific SAAJs to assist 

adolescents in other health centres 
in Beira and to strengthen those 
already active. The SAAJ is only 
a model of structure and organ-
isation to individualise assistance to 
adolescents, but it could be repro-
duced and adapted to other settings 
where young people are among the 
most vulnerable populations.
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Abstract 

Mozambique has the eighth highest HIV prevalence in the 
world. In June 2013 the country launched a task-shifting (TS) 
initiative for the administration of antiretroviral therapy (ART) 
to under-5 HIV-positive children, to be carried out not only by 
doctors working in HIV outpatient services but also nurses 
trained in mother and child care.

This study, which involved 588 HIV-infected children, 330 of 
whom were part of the post-intervention phase, sought to 
evaluate the effectiveness or lack thereof of the TS.

While we found an increase in regular nutritional visits and 
preventive therapy with isoniazid for children following the 
shift of activities to mother and child care-focused centers, 
no clear benefits were seen in terms of ART initiation and 
maintenance in the young HIV-infected patients.
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Abstract

Background: In 2013, Mozambique implemented task-shifting (TS) from clinical officers to maternal and child
nurses to improve care for HIV positive children < 5 years old. A retrospective, pre-post intervention study was
designed to evaluate effectiveness of a new pathway of care in a sample of Beira District Local Health Facilities
(LHFs), the primary, local, community healthcare services.

Methods: The study was conducted by accessing registries of At Risk Children Clinics (ARCCs) and HIV
Health Services. Two time periods, pre- and post-intervention, were compared using a set of endpoints.
Variables distribution was explored using descriptive statistics. T-student, Mann Whitney and Chi-square tests were used
for comparisons.

Results: Overall, 588 HIV infected children (F = 51.4%) were recruited, 330 belonging to the post intervention period.
The mean time from referral to ARCC until initiation of ART decreased from 2.3 (± 4.4) to 1.1 (± 5.0) months after the
intervention implementation (p-value: 0.000). A significant increase of Isoniazid prophylaxis (O.R.: 2.69; 95%CI: 1.7–4.15)
and a decrease of both regular nutritional assessment (O.R. = 0.45; 95%CI: 0.31–0.64) and CD4 count at the beginning
of ART (O.R. = 0.46; 95%CI: 0.32–0.65) were documented after the intervention.

Conclusions: Despite several limitations and controversial results on nutrition assessment and CD4 count at
the initiation of ART reported after the intervention, it could be assumed that TS alone may play a role in
the improvement of the global effectiveness of care for HIV infected children only if integrated into a wider
range of public health measures.

Keywords: Human immunodeficiency virus, HIV exposed infants, HIV infected children, Task-shifting,
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Background
In past years, massive effort has been made globally in
order to improve maternal and child mortality with
regard to Human Immunodeficiency Virus (HIV) care
and treatment in countries documenting highest preva-
lence [1].
Since 2001, according to the Prevention of Mother to

Child Transmission (PMCT) Programs promoted by the
World Health Organization (WHO) [2], the proportion
of HIV infected pregnant women with access to the anti-
retroviral drugs has constantly increased, achieving 77%
(69–86%) coverage worldwide in 2016 [3]. This improve-
ment resulted in an indirect reduction of the number of
HIV infected children (0–14), estimated at 150,000
(110,000–190,000) new infections in 2016, globally [3].
However, in 2016, the paediatric antiretroviral treatment
(ART) coverage was still at 49% (42–55%) [3].
Mozambique, an east African country, has docu-

mented the world’s 6th highest HIV prevalence, with an
estimated 12.3% (10.6–13.9%) of adults aged 15–49 and
13,000 (7000–120,000) children under 15 years old “liv-
ing with” HIV in 2016 [4]. Although the number of new
HIV infections has decreased from 160,000 in 2001 to
83,000 in 2016, there are still 13,000 newly infected chil-
dren every year [4]. Access to ART significantly in-
creased in the country after 2010 due to the
decentralization of HIV care from urban hospitals to the
spread of local health facilities (LHFs) [3], the healthcare
services nearest to the communities. Notwithstanding
the documented advances, only 38% (25–48%) of the
HIV positive children eligible for ART were estimated to
receive the treatment in 2016 [4].
In June 2013, Mozambique aligned its PMCT policies

to those recommended by WHO [5], implying the im-
plementation of “Option B+” consisting of lifelong ART
for all HIV infected and breastfeeding women regardless
of their CD4 count and/or clinical status as well as ART
being administered to all HIV infected children < 5 years
old, independently from CD4 cell count and/or clinical
status. In order to guarantee the sustainability of Option
B+, Mozambican health authorities implemented a
task-shifting (TS) from clinicians to Maternal and Child
Health (MCH) nurses within a one stop model (OSM)
of care delivered by the same provider in the same con-
sultation. Indeed, until June 2013, in Mozambique, after
the identification of the HIV status of the infected child
within At Risk Children Clinics (ARCC), the HIV in-
fected mother and her child were referred to an HIV
health service (HHS) integrated within the outpatients
department (OPD) for a further follow up, where a clin-
ical officer took care of the child and a nurse of the
mother.
Beira is the capital of Sofala province, one of the 5

Mozambican provinces in the country with the highest

HIV prevalence (15.5%) [6]. In 2013, the coverage of
paediatric ART in Sofala was at 32%, so below the na-
tional average, and ART initiation for children only
reached 70% of the expected provincial target for that
same year [6]. In June 2013, in an effort to improve ART
initiation and retention of HIV infected children, Beira
District Directorate of Health decided to provide the
continuum of care for newly HIV positive children
< 5 years old and their mothers within the ARCC,
postponing their transfer to the HHS integrated by
the OPD after the fifth year of age.
The aim of the study was to evaluate a sample of LHFs

from the Beira District and determine the impact of the
implementation of a different approach to the
organization of human health resources based on TS
from the clinical officers to nurses in regard to the ef-
fectiveness of the new pathway of care on i) the taking
charge of HIV infected children, and ii) the administer-
ing of paediatric ART therapy.

Methods
Study setting, design and population
A retrospective pre-post intervention study was
conducted [7].
The LHFs’ inclusion criteria defined by the study

protocol included: 1) to have implemented HHS since
June 2012; 2) shifting to Option B+ and OSM in June
2013, including ART administered to children within the
ARCC.
Of the 15 LHFs of the Beira District, 5 (33.3%) met the

previous criteria and were enrolled in the study: Ponta
Gêa, Munhava, Macurungo, Nhaconjo, Mascarenha.
All the HIV infected children < 5 years old accessing

the ARCC of one of the 5 LHFs between June 2012 to
May 2014 were identified through the Antiretroviral
(ARV) registries and were recruited in the study. In par-
ticular, HIV Exposed Infants (HEI) were identified as
HIV infected according to WHO guidelines: through a
polymerase chain reaction using a dried blood spots test
(PCR-DBS) if less than 18 months old, or through a HIV
rapid test if older than 18 months.
Since health data of all children accessing the ARCC

of the LHFs who met the study inclusion criteria were
available, no sample size calculation was performed.

Intervention
The health district-level intervention of interest, intro-
duced in Beira by the Local Health Authorities in June
2013, consisted in the TS of the care and treatment of
HIV infected children from clinical officers to MCH
nurses to ensure a continuum of care within the ARCC.
As the intervention was introduced in June 2013, two

time periods lasting 365 days each were compared: one
pre-intervention, from June 2012 to May 2013 (T1), and
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one post-intervention, from June 2013 to May 2014
(T2).
Figure 1 shows the pathways of care provided in pre-

and post- intervention time periods.
In the pre-intervention pathway of care (pre-TS), all

HEIs were followed at the ARCC from the first month
of life to the definition of their HIV status. Any child
identified as HIV positive was then referred to a HHS
integrated within the OPD of the same LHF receiving
HIV care and treatment from a clinical officer, occasion-
ally present in the structure, while mothers were under
the responsibility of a nurse. In the post-intervention
pathway of care (post-TS) all HEIs were monitored at
the ARCC until the definitive diagnosis of their HIV sta-
tus was determined, while any child identified as being
infected was hosted in the ARCC until they turned
5 years old. Therefore, HIV infected children and their
mothers were monitored and treated by the MCH
nurses according to TS. Only after 5 years old could the
children, together with the mothers, be referred to the
OPD-HHS.

Endpoints
We compared the post intervention group (post-TS)
with the pre intervention group (pre-TS) by using the
following set of endpoints as a proxy to assess the im-
pact of the new pathway of care, including TS imple-
mentation, on the effectiveness of taking charge of
patients:

a) ART initiation according to the national guidelines:

1. initiation of ART before/after 9 months; 2. the
mean time from the referral to initiation of ART; 3.
the mean time from the HIV results to initiation of
ART; 4. the mean age at initiation of ART;

b) Cotrimoxazole (CTZ) prophylaxis against HIV-
related infection, Isoniazid (INH) prophylaxis

Fig. 1 Pathways of care adopted in pre- and post- intervention time periods within the Beira’ HIV healthcare service
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against tuberculosis (TB) both were implemented
according to the national guidelines;

c) Assessment of nutritional status at each
consultation.

Further, we considered CD4 count at the beginning of
ART as an indicator of the process of taking charge of
patients’ care.

Data collection and analysis
Individual-level, routinely collected data were extracted
from ARCC registries and HHS patients’ files. Patients’
information were further enriched with pharmacy files.
Record linkage was possible through a unique code

assigned to the patient. Data extraction was performed
between January and March 2016 by trained personnel
of “Doctors with Africa” and the research Centre of In-
fectious Disease (CIDI) of the Catholic University of
Mozambique (UCM). Data entry and management was
in charge of CIDI research and was performed by using
Microsoft Access 2013.
The variables distribution was explored by frequency

tables and descriptive statistics such as mean and me-
dian. Comparison of the means of the two groups was
done by using the t-student test, when data presented a
normal distribution, while comparison of medians was
performed using the nonparametric Mann Whitney test.
The Chi-square test was used to compare the two
groups by categorical variables, while Fisher’s exact test
was applied when the expected values were below or
equal to 5.
Crude Odds Ratios (ORs) were calculated to measure

the association between endpoints and intervention (in-
dependent variable), being ORs values > 1 predictive of a
more effective care.
Data were analyzed by IBM SPSS Software 23 version

(IBM Corp., Armonk, NY, USA). All p-values were
two-sided and p-value < 0.05 was considered statistically
significant.
Ethical approval of the protocol was achieved and (as

this study used secondary data) informed patient
consent was not required.

Results
Overall, 588 HIV infected children (F = 51.4%) were
recruited in the study. Two-hundred fifty eight chil-
dren (mean age = 15.9 months; range = 14.1–17.7)
belonged to the pre-intervention group and 330
(mean age = 16.8 months; range = 15.4–18.3) to the
post-intervention group.
Comparisons of the characteristics between the two

groups are shown in Table 1. No differences were ob-
served in HIV infected children’s gender, age, weight,
height, breastfeeding (breastfeeding or not, duration of

breastfeeding) and nutritional status (normal nutrition
or level of malnutrition). Also, no significant differences
were documented in the two groups with regard to gen-
eral information concerning HIV infected parents (age
of mother/father, mother/father alive at consultation and
HIV positive father). A significant statistical difference
(p-value: 0.007) was highlighted for PMCT implementa-
tion to the mother at the first prenatal visit, being that
ART was more frequently administered to mothers in
the post-intervention group (31.5% versus 23.9%).
Table 2 summarizes the results of the further

comparison between the pre- and post-intervention
groups by clinical and laboratory information of the 588
HIV infected children obtained by the LHF registries.
Significant statistical differences between the two

groups were observed with regard to ART prophylaxis at
birth (p-value: 0.026), being more frequent in the
post-intervention group (80.7% versus 70.9%), to tuber-
culosis (TB) treatment (p-value: 0.002), resulted less fre-
quently in the post-intervention group (5.6% versus
13.8%), and to Haemoglobin test at the initiation of ART
(p-value: 0.027), less practiced in the post-intervention
group (32.6% versus 51.8%). Furthermore, no difference
was documented for Acid Bacilli Fast (AFB) test
(p-value: 0.31) used to detect positivity to TB.
Table 3 reports the comparison between the post and

pre intervention groups by the explored endpoints of
taking charge of the 588 HIV infected children afferent
to the 5 Beira’s LHFs. The initiation of ART after the 9th
month of life was documented with a frequency of
54.5% (n.180) in the intervention group and 56.9%
(n.147) pre-intervention group, respectively, but no stat-
istical difference was highlighted (p-value: 0.703). The
mean age in months of HIV infected children at the be-
ginning of ART was 17.2 (± 14.1) for the intervention
group and 18.1 (± 15.6) for the pre-intervention group,
but no statistical difference was documented (p-value:
0.835).
The mean time from referral to ARCC until the initi-

ation of ART decreased from 2.3 (± 4.4) to 1.1 (± 5.0)
months after the implementation of the new pathway of
care including TS (p-value: 0.000), while the mean time
from HIV test results to the initiation of the therapy was
lower before the intervention (1.7 ± 3.8 versus 2.1
± 4.8 months) but no statistical significance was found.
No difference was observed in the CTZ prophylaxis

administration, while a significant statistical difference
was registered for INH prophylaxis against TB in the
post-intervention group, with a documented improve-
ment from 13.2% (n. 34) to 28.5% (n. 94) after the inter-
vention (p-value: 0.000).
After the new pathway implementation, 48.2% (n.159)

of HIV infected children underwent regular nutritional
assessment as compared to the 29.8% (n.77) of the
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Table 1 Characteristics of the 588 HIV infected children afferent to in the 5 Beira’s Local Health Facilities and comparison between
pre- and post-intervention groups

Characteristics All
N 588

Post-intervention group (postTS)
n (%)

Pre-intervention group (preTS)
n (%)

p-value

Gender Female 302 (100.0) 163 (49.4%) 139 (53.9%) 0.281

Male 286 (100.0) 167 (50.6%) 119 (46.1%)

Mean Age (months) 588 (100.0) 16.8 ± 13.6 15.9 ± 14.6 0.4

Weight at birth < 2.5 Kg 62 (100.0) 28 (19.7%) 34 (24.8%) 0.306

> 2.5 Kg 217 (100.0) 114 (80.3%) 103 (75.2%)

Breastfeeding Yes 304 (100.0) 153 (77.3%) 151 (84.4%) 0.082

No 73 (100.0) 45 (22.7%) 28 (15.6%)

Duration of breastfeeding (months) 100 (100.0) 10.1 ± 4.6 12.4 ± 6.4 0.053

Weight (Kg) 578 (100.0) 8.1 ± 3.1 7.8 ± 3

Height (cm) 538 (100.0) 69.6 ± 16.2 67.7 ± 16

Nutritional status (Weight/ Height)

Normal 309 (100.0) 163 (55.6%) 146 (63.5%) 0.236

Slight malnutrition 83 (100.0) 47 (16%) 36 (15.7%)

Moderate malnutrition 56 (100.0) 35 (11.9%) 21 (9.1%)

Severe malnutrition 75 (100.0) 48 (16.5%) 27 (11.7%)

PMCT implementation for mother at first prenatal visit

None 106 (100.0) 64 (32.4%) 42 (23.9%) 0.007

HIV Mono prophylaxis 72 (100.0) 36 (18.3%) 36 (20.5%)

HIV Bi-prophylaxis 91 (100.0) 35 (17.8%) 56 (31.7%)

HIV ART prophylaxis 104 (100.0) 62 (31.5%) 42 (23.9%)

Age of mother 512 (100.0) 26 ± 5.7 26.7 ± 6.1 0.226

Mother alive at consultation Yes 465 (100.0) 263 (93.3%) 202 (92.7%) 0.7494

No 35 (100.0) 19 (6.7%) 16 (7.3%)

Age of father 344 (100.0) 32.6 ± 7.4 32.3 ± 9 0.275

Father alive at consultation Yes 387 (100.0) 222 (90.2%) 165 (91.2%) 0.748

No 40 (100.0) 24 (9.8%) 16 (8.8%)

HIV positive father Yes 101 (100.0) 61 (71.8%) 40 (65.6%) 0.722

No 45 (100.0) 24 (28.2%) 21 (34.4%)

Table 2 Clinical and laboratory information provided for the 588 HIV infected children afferent to the 5 Beira’s Local Health Facilities:
comparison between the pre- and post-intervention groups

Clinical and laboratory information All
N 588

Post-intervention group postTS
n (%)

Pre-intervention group preTS
n (%)

p-value

ART prophylaxis at birth Yes 292 146 (80.7%) 146 (70.9%) 0.026

No 95 35 (19.3%) 60 (29.1%)

AFB test Positive 21 7 (4.4%) 14 (7%) 0.31

Negative 338 151 (95.6%) 187 (93%)

TB treatment Yes 51 13 (5.6%) 38 (13.8%) 0.002

No 457 220 (94.4%) 237 (86.2%)

Haemoglobin test at initiation of ART Yes 236 77 (32.6%) 159 (51.8%) 0.027

No 307 159 (67.4%) 148 (48.2%)
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pre-intervention group (p-value: 0.000). On the contrary,
the CD4 count at the beginning of ART was performed
more frequently in the pre-intervention group with
65.1% (n. 168) versus 48.0% (158) of the
post-intervention group (p-value: 0.000).
The most relevant changes highlighted by compar-

ing the pre-post intervention groups (Table 3) re-
sulted in a significant association between the new
pathway of care and INH prophylaxis administration
against TB (O.R.: 2,69; 95% CI: 1.7–4.15) and regular
nutritional assessment during the visits provided in
the ARCC (O.R. = 2.21; 95% CI: 1.56–3.15). Again, a
significant statistical association was documented be-
tween the TS implementation and a decreasing of the

CD4 count monitoring at the beginning of ART
(O.R. = 0.46; 95% CI: 0.32–0.65).

Discussion
This pre-post interventional study aimed to retrospect-
ively evaluate the impact on the effectiveness of a new
pathway of care for HIV infected children in
Mozambique introducing the implementation of TS
from clinical officers to MCH nurses.
TS was defined in the First Global Conference as Task

Shifting, as a way for the public health communities and
national governments to address one of the major con-
straints to tackling both the HIV/AIDS pandemic and
global access to essential health care services [8]. TS

Table 3 Endpoints explored in the taking charge of the 588 HIV infected children afferent to the 5 Beira’s local health facilities:
comparison between the pre- and post-intervention groups

Endpoints All Post-
intervention
group
(postTS)

Pre-
intervention
group
(preTS)

Crude-
OR

95% CI p-
valueN 588

Initiation of ART

< 9 months 167 95 (28.8) 72 (27.9) 1.08 0.74–1.57 0.703

≥ 9 months 327 180 (54.5) 147 (56.9)

Missing 94 55 (16.7) 39 (15.2)

Mean time from referral to initiation of ART

494 1.1 (± 5.0) 2.3 (± 4.4) – – 0.000

Missing 94

Mean time from HIV results to initiation of ART

359 2.1 (± 4.8) 1.7 (±3.8) – – 0.028

Missing 229

Mean age at initiation of ART

494 17.2 (± 14.1) 18.1 (± 15.6) – – 0.835

Missing 94

CTZ prophylaxis

Yes 528 296 (89.7) 232 (89.9) 1.04 0.54–1.99 0.896

No 40 22 (6.7) 18 (7.0)

Missing 20 12 (3.6) 8 (3.1)

INH prophylaxis

Yes 128 94 (28.5) 34 (13.2) 2.69 1.7–4.15 0.000

No 420 213 (64.5) 207 (80.2)

Missing 40 23 (7.0) 17 (6.6)

Regular nutritional visits

Yes 236 159 (48.2) 77 (29.8) 2.21 1.56–3.15 0.000

No 307 148 (44.9) 159 (61.7)

Missing 45 23 (6.9) 22 (8.5)

CD4 count at beginning of ART

Yes 326 158 (48.0) 168 (65.1) 0.46 0.32–0.65 0.000

No 231 155 (47.0) 76 (29.5)

Missing 31 17 (5.0) 14 (5.4)
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refers to transferring tasks to healthcare workers who
have not conventionally performed these tasks as part of
their practice, (generally, they are more readily available)
have completed shorter training and have fewer qualifi-
cations [9]. Four levels of TS have been identified based
on the extension of the scope of practice of
non-physician officers, nurses and midwives, lay health
workers or community workers and people living with
HIV to self-managed aspects of their care [10].
Particularly, two different pathways of taking charge of

HIV infected children and their mothers were compared
after the implementation of a second level of TS in 5
LHFs of the Beira district, according to an OSM ap-
proach consisting in patients’ care delivered by the same
provider in the same consultation in order to guarantee
a continuum of care. In fact, the old pathway of care,
characterized by the transfer to a different level of health
service together with the changing of providers, was as-
sumed to be responsible for a possible delay in taking
charge and initiating ART as well as in the retention of
care of the newly identified HIV infected children. Such
a second level of TS for HIV health care from physicians
to nurses has already been demonstrated to be effective,
or, no different to the quality of care in Mozambique
[11] and in African countries [12–15]. Moreover, a re-
cent review documented no significant difference in the
effectiveness of care provided by doctors as compared to
nurses on paediatric HIV care [16], but evidence sup-
porting TS of HIV paediatric care is still limited.
Comparing pre and post intervention pathways, we

observed some relevant statistical differences. In particu-
lar, ART prophylaxis at birth resulted as being practiced
at a higher frequency in the post-intervention group,
documenting values higher than the expected provincial
target for 2013 [6]. Moreover, according to the explored
endpoints, an improvement after the TS implementation
was highlighted in terms of decreasing in mean time
from referral to ARCC until the initiation of ART. Any-
way, these results should be re-interpreted in light of the
evidence of a more frequent distribution of mothers of
HIV infected children of the post-intervention group
subjected to ART prophylactic treatment at the first pre-
natal visit.
Furthermore, increases in regular nutritional assess-

ments during visits after the enrollment in HIV service
and in INH prophylaxis rates during the
post-intervention period were reported. The effective-
ness of the new pathway of care with regard to monitor-
ing malnutrition and the prophylaxis against
tuberculosis, respectively, was also documented. On the
other hand, the less frequent TB treatment delivered in
the post-intervention group suggested a potential con-
troversial impact of the intervention on the global clin-
ical management of concurrent co-morbidities.

It remains controversial how the new pathway of tak-
ing charge of HIV infected children resulted in a signifi-
cant decreasing of CD4 count and Haemoglobin
monitoring at the beginning of ART. One explanation of
this difference is that performances require more time
and commitment as compared to the simple administra-
tion of a single therapy and being that the CD4 count
was not necessary for the initiation of ART within the
Option B+ scenario, it could have been neglected in the
post-intervention periods.
Moreover, having been Option B+ and TS implemen-

tation concomitant, our study design is not able to iso-
late the different effects of each specific factor.
For the aforementioned reasons, it is difficult to make

a reliable interpretation of the whole result and this rep-
resents the main drawback of the study.
Other limitations of our results could be linked to the

limited time period available for the comparison - which
should be extended in order to extensively assess the ef-
fectiveness of the intervention - and to the retrospective
nature of the study. In fact, even if pre-post intervention
study is often the most feasible option for conducting
public health impact evaluations in real world settings,
particularly for exploring health services,
socio-economic, political or ethic domains, the availabil-
ity of data is not collected for the specific study, but de-
rives from registries, which is often a major barrier in
using it in a retrospective manner [17].
Moreover, records from LHF registries were often in-

completely filled in and poorly maintained, mainly be-
cause health workers were steadily overloaded, without
enough time – and probably without proper training -
to provide an adequate completion of health records. As
a consequence, for many patients the records were un-
available or incomplete, resulting in missing data for
some variables. In addition, the low number of HEI
accessing the health services [6] contributed to the re-
striction of the number of patients enrolled.
Furthermore, the difficulty in controlling important

confounding variables, due to the lack of randomization
typical of pre-post intervention design [18–20], could
not be balanced with an appropriate statistical analysis
because of the overall low quality of the database
available.
Lastly, no evidence was provided of the availability of

a suitable screening protocol for other relevant commu-
nicable diseases, such as hepatitis, to implement appro-
priate health control strategies in the local health
settings [21].
However, to our knowledge, this is the first study

assessing the effectiveness of TS from clinical officers to
nurses in delivering paediatric antiretroviral treatment to
Mozambique, and trying to increase the value of data
available from local health facilities.
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According to available literature, it is clear that TS is a
potentially effective approach to address the human re-
source limitations and to scale up the ART coverage and
retention in care for both adults and children [16, 21,
22], however, for a more comprehensive evaluation of
quality of care provided, more attention should be paid
to human attitude, motivation and training of the
personnel involved [23, 24].

Conclusions
According to our findings, the proposed new pathway of
taking charge of HIV infected children under 5 years old
supports the provision of the continuum of care. Fur-
thermore, the introduction of the TS from physicians to
MCH nurses may have a positive impact on the manage-
ment of patients affected by HIV and other relevant in-
fectious diseases in the considered context, in particular
a decrease in the mean time from the referral to ARCC
to the initiation of ART and an increase in Isoniazid
(INH) prophylaxis were observed. On the contrary, our
findings were controversial for the performance of the
nutrition assessment and the CD4 count at the initiation
of ART. This suggests how, even if it could be consid-
ered appropriate and sustainable to involve nurses in the
care of all HIV patients, including both children and
their mothers, TS alone may be considered to play a role
in the improvement of the global effectiveness of care
for HIV infected children only if integrated in a wider
range of public health measures including specific pre-
and post-lauream education programs for physicians and
nurses [25–28].
In conclusion, further studies conducted on a larger

scale and in a longer time period are needed to assess
the extensive impact of TS on both specific clinical out-
comes and on retention in care of HIV infected children
in developing countries.
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Surgical diseases and HIV status in 
patients at Central Hospital of Beira, 
Mozambique

Abstract 

HIV-infected patients with surgical conditions are at greater 
risk of developing post-operative complications than those 
without HIV.

This study assessed the main surgical pathologies occurring 
in both HIV-infected and non-HIV-infected patients in the 
surgical division of Mozambique’s Beira Central Hospital 
(BCH). 

A total of 237 adult patients were admitted to the surgical 
division of BCH from January to December 2017. Most of the 
operations (174; 73.4%) involved the abdomen, followed by 
those involving the perineum (42; 17.7%) and the chest  
(21; 8.8%). 

Our data analysis showed that HIV-infected patients were 
more likely to undergo emergency operations than those 
without HIV; they were also hospitalized longer, probably due 
to the seriousness of their illnesses and the longer recovery 
periods necessitated by their already poor health conditions. 
Even so, no deaths were recorded in either of the two groups 
during the patients’ hospitalizations, an indication of the 
efficiency of the surgical interventions looked at in the study.
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Abstract 

Despite the progress that has been made in the treatment 
of malaria and acquired immunodeficiency syndrome (HIV/
AIDS), these two infectious diseases are still the most 
common in the world, causing millions of deaths annually. 
Mozambique, in particular, has one of the prevalences rates of 
HIV/malaria co-infection in sub-Saharan Africa; even so, little 
research has been done there on the topic.

The aim of this study was to assess malaria prevalence and 
to identify positive predictors to the diagnostic test in HIV 
patients admitted to the São Lucas Health Center in Beira, 
Mozambique’s second largest city. Conducted from January 
to December 2016, it involved 701 adult patients infected 
with HIV, 232 (33%) of whom tested positive for malaria. The 
data collected also showed that most of the patients were 
unemployed (76.3%), aged under 40 (72.0%) and had HIV-
positive partners (22.4%).

Despite the study’s limitations, the data that emerged from 
it revealed a high prevalence of malaria in the HIV-positive 
individuals who made use of the country’s health centers, 
confirming the heightened vulnerability of such patients to 
malaria and other infectious diseases.
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Abstract: Co-infection between malaria and HIV has major public health implications. The aims
of this study were to assess the malaria prevalence and to identify predictors of positivity to
malaria Test in HIV positive patients admitted to the health center São Lucas of Beira, Mozambique.
A retrospective cross-sectional study was performed from January 2016 to December 2016. Overall,
701 adult HIV patients were enrolled, positivity to malaria test was found in 232 (33.0%). These
patients were found to be more frequently unemployed (76.3%), aged under 40 (72.0%), with a HIV
positive partner (22.4%) and with a CD4 cell count <200 (59.9%). The following variables were
predictors of malaria: age under 40 (O.R. = 1.56; 95%CI: 1.22–2.08), being unemployed (O.R. = 1.74;
95%CI: 1.24–2.21), irregularity of cotrimoxazole prophylaxis’s (O.R. = 1.42; 95%CI: 1.10–1.78), CD4 cell
count <200 (O.R. = 2.01; 95%CI: 1.42–2.32) and tuberculosis comorbidity (O.R. = 1.58; 95%CI: 1.17–2.79).
In conclusion, high malaria prevalence was found in HIV patients accessing the out-patients centre
of São Lucas of Beira. Our findings allowed us to identify the profile of HIV patients needing more
medical attention: young adults, unemployed, with a low CD4 cell count and irregularly accessing to
ART and cotrimoxazole prophylaxis.

Keywords: malaria prevalence; HIV; HIV-malaria co-infection; malaria predictors in developing
countries; cotrimoxazole prophylaxis; Mozambique

1. Introduction

Despite improvements, malaria and acquired immune deficiency syndrome (AIDS) are two of the
most important infectious diseases worldwide [1]. Malaria is on the list of AIDS-related opportunistic
infections and the highest occurrence of human immunodeficiency virus (HIV) and malaria cases are
reported in sub-Saharan countries [2]. Particularly, HIV infection is expected to increase the morbidity
and mortality attributed to malaria, reducing the immune response against Plasmodium spp. and,
consequently, leading to a more frequent occurrence of clinically severe malaria cases [3]. Interestingly,
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the use of cotrimoxazole (CTX) prophylaxis and antiretroviral therapy (ART) in HIV-infected patients
seems to provide a protective effect from malaria [4].

Mozambique is one of the sub-Saharan African countries with the highest incidences of HIV
co-infection associated to endemic malaria [5,6]. In Mozambique, Plasmodium falciparum infection
accounts for 90% of all malaria cases, followed by P. malariae and P. ovale responsible of about 9% and
1%, respectively. In 2015, the confirmed cases of malaria were 8,520,376 [5]. Furthermore Mozambique
has one of the highest incidences of HIV worldwide with an estimated national prevalence of 12.5% in
the age-group 15–49 and the estimated number of deaths of 62,000/years [6].

However, the number of studies on prevalence and clinical manifestations of HIV- malaria
co-infection in Mozambique is limited [7,8]. The aims of our study were: (i) to verify the prevalence
of malaria in HIV patients and (ii) to identify predictors of positivity to malaria test in HIV patients
admitted to the health center of São Lucas of Beira, the second largest city of Mozambique.

2. Materials and Methods

A retrospective observational cross-sectional study was designed and implemented to analyze
data of patients accessed the health centre of São Lucas of Beira, Sofala, Mozambique, from January
2016 to December 2016.

The health center of São Lucas provides access to free care and treatment of HIV/AIDS patients
in an out-patients setting. For each new admitted patient, medical history is collected and the
HIV status is checked with the HIV Rapid Test and, if positive, confirmed by western blot. Each
consecutive consultation includes full clinical examination, (including HIV status according to WHO),
ART therapy, cotrimoxazole prophylaxis, CD4+ T cell count, partner HIV status, co-morbidities
(diabetes, hypertension and tuberculosis) and other sexual transmitted infections (STI), including
genital herpes, condyloma, syphilis, gonorrhea and candidiasis. With regard to ART therapy and
cotrimoxazole prophylaxis, information on regularity of their administration are also collected. In
case of clinical suspicion of diabetes or tuberculosis, specific diagnostic protocol according to WHO
guidelines is applied to confirm the diagnosis [9].

Malaria screening is performed using the Malaria Rapid Diagnostic Test (RDT) kit, as described by
the manufacturer’s (Standard Diagnostics Bioline, 2013). The confirmation of RDT results is obtained by
blood smear microscopy [10]. All patients with a positive malaria blood slide and/or rapid diagnostic
test are considered as infected with malaria.

A sample size estimation was performed using the following formula [11]:

n =
Z2x p(1 − p)

e2 (1)

where Z = 1.96, p = prevalence of malaria among people living with HIV (PLWHIV): 25.9% [12],
e = error rate: 0.05.

A convenience sampling of at least 298 PLWHIV was estimated. All HIV/AIDS adult patients
(>18 years) that consecutively accessed the health center for a medical consultation or to collect their
antiretroviral (ARV) drugs from January 2016 to December 2016 were identified through the patients’
registry and were recruited in the study.

2.1. Statistical Analysis

Categorical variables were reported as absolute and relative frequencies (percentages). Chi-square
test (with the Yates’ correction as required) was used to compare categorical variables. A logistic
regression model was implemented as follows: Malaria positivity was considered as dependent
variable and each one of the available factors at the baseline evaluation were used as independent
variables (univariate analysis). In the multivariate analysis all the factors with a p-value < 0.10 at
the univariate analyses were included. Multicollinearity among covariates was assessed through the
variance inflaction factor (VIF), taking a value of 2 for excluding a covariate. However, no variable was
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excluded according to the previous criterion. Odds Ratios (ORs) as adjusted Odds Ratios (Adj-ORs)
with their 95% confidence intervals (CIs) were used to measure the association between factors at the
baseline (exposure) and Malaria positivity (outcome).

All statistical tests were two-tailed and statistical significance was assumed for a p-value < 0.05.
Analyses were performed by using the SPSS 21.0 for Windows (SPSS Inc., Chicago, IL, USA).

2.2. Ethics Approval

Ethical approval of the protocol was achieved by District Health Authority in Beira, the Health
District Direction (protocol reference: 189/17), Mozambique and (as this study used secondary data)
informed patient consent was not required.

3. Results

A total of 701 adult HIV positive patients (n = 430, 61.3% females; n = 421, 60.0% under 40 years
old) were enrolled in the study. The demographic and HIV related characteristics, overall and according
to the malaria test result (positive versus negative), are summarized in Table 1. A positive malaria test
was found in 232 (33.0%) patients. These patients, compared to the negative ones, were more frequently
unemployed (n = 177; 76.3%), aged under 40 (n = 167; 72.0%), with a HIV positive partner (n = 52;
22.4%) and with a CD4 cell count <200 (n = 139; 59.9%), being all of these differences statistically
significant (p-value: <0.05). By contrast, malaria negative patients resulted were more frequently
receiving cotrimoxazole prophylaxis (n = 302; 64.3%), under ART (n = 360; 77.2%), and to be more
regular in taking it ART (n = 261; 72.5%) (p-value: <0.05). No statistical differences between the two
groups were observed for gender (p-value: 0.38) and HIV stage defined by the WHO (p-value: 0.38).

Table 1. Demographic and HIV related characteristics of 701 HIV positive patients, stratified by malaria
test results.

Total
Malaria Test Result

p-ValuePositive Negative

n. 701 (100%) n. 232 (33.0%) n. 469 (77.0%)

Sex
Female 430 (61.3) 137 (59.0) 293 (62.5)

0.38Male 271 (38.7) 95 (41.0) 176 (37.5)

Age
<40 years 421 (60.05) 167 (72.0) 254 (54.1)

<0.05≥ 40 years 280 (39.95) 65 (28.0) 215 (45.9)

Occupation
Unemployed 350 (49.92) 177 (76.3) 173 (36.8)

<0.05Employed 351 (50.07) 55 (23.7) 296 (63.2)

Partner’ HIV status
Positive 79 (11.3) 52 (22.4) 27 (5.8)

<0.05Negative 281 (40.0) 110 (47.4) 171 (36.4)
Missing 341 (48.7) 70 (30.2) 271 (57.8)

HIV Stage by WHO
I-II 322 (45.93) 112 (48.2) 210 (44.7)

<0.05III-IV 379 (54.07) 120 (51.8) 259 (55.3)
ART
Yes 463(66.1) 103 (44.3) 360 (77.2)

<0.05No 238 (33.9) 129 (55.7) 109 (22.8)

Regularity of ART
Yes 271 (58.53) 10 (19.4) 261 (72.5)

<0.05No 192 (41.47) 93 (80.6) 99 (27.5)
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Table 1. Cont.

Total
Malaria Test Result

p-ValuePositive Negative

n. 701 (100%) n. 232 (33.0%) n. 469 (77.0%)

CD4+ T cell count
< 200 245 (34.9) 139 (59.9) 106 (22.6)

<0.05>200 456 (65.1) 93 (40.1) 363 (77.4)

Cotrimoxazole prophylaxis
Yes 353 (50.3) 51 (22.0) 302 (64.3)

<0.05No 348 (49.7) 181 (88.0) 167 (35.7)

Regularity of cotrimoxazole prophylaxis
Yes 251 (71.10) 10 (19.6) 241 (79.8)

<0.05No 102 (28.90) 41(80.4) 61 (20.2)

Table 2 reports the distribution of co-morbidities, stratified by malaria test result. Considering the
whole sample, hypertension was found in 83 patients (11.8%), diabetes in 15 (2.1%), tuberculosis in
97 (13.8%) and other STIs in 188 (26.8%). Comparing the two groups, patients were more frequently
affected by tuberculosis in the malaria positive group (n.61; 26.3%) (p-value: <0.05). Conversely,
no statistically significant difference was highlighted between the two groups for hypertension,
diabetes and other STIs.

Table 2. Distribution of co-morbidities among the 701 HIV positive patients enrolled, stratified by
Malaria test results.

Total
Malaria Test Result

p-valuePositive Negative

n = 701 (100%) n = 232 (33.0%) n = 469 (77.0%)

Hypertension
Yes 83 (11.84) 21 (9.0) 62 (13.2)

0.10No 618 (88.15) 211 (91.0) 407 (86.8)

Diabetes
Yes 15 (2.13) 3 (1.3) 12 (2.3)

0.41No 686 (97.86) 229 (98.7) 457 (97.7)

Tuberculosis
Yes 97 (13.83) 61 (26.3) 36 (7.7)

<0.05No 604 (86.16) 171 (73.7) 433 (92.3)

Other STI *

Yes 188 (26.81) 71 (30.6) 117 (24.9)
0.13No 513 (73.18) 161 (69.4) 352 (75.1)

* STI: sexual transmitted infections.

The multivariate model considered the effects on malaria (dependent variable) of age
(<40 years old), occupational status (unemployed), partner HIV positivity, being under ART, regularity
of ART, CD4+ T cell count < 200, being under cotrimoxazole prophylaxis, irregularity of cotrimoxazole
prophylaxis and presence of tuberculosis comorbidity. The following variables resulted predictive
of malaria positivity (Table 3): age under 40 (O.R. = 1.56; 95%CI: 1.22–2.08), being unemployed
(O.R. = 1.74; 95%CI: 1.24–2.21), irregularity of cotrimoxazole prophylaxis (O.R. = 1.42; 95%CI:
1.10–1.78), CD4 cell count < 200 (O.R. = 2.01; 95%CI: 1.42–2.32) and tuberculosis comorbidity
(O.R. = 1.58; 95%CI: 1.17–2.79).
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Table 3. Predictors of positivity at Malaria Test in HIV positive patients.

Characteristics Univariate Analysis OR Multivariate Analysis Adj-OR

Age < 40 1.28 (1.06–1.78) 1.56 (1.22–2.08) *
Partners HIV positivity 0.36 (0.08–0.83) 0.42 (0.08–1.03)

Unemployed 1.85 (1.35–2.45) 1.74 (1.24–2.21) *
ART 0.64 (0.38–0.78) 0.74 (0.50–1.03)

Regularity of ART 0.75 (0.49–0.92) 0.51 (0.28–0.85)
CD4+ T cell count < 200 1.91 (1.34–2.19) 2.01 (1.42–2.32) *

Cotrimoxazole prophylaxis 0.53 (0.41–0.83) 0.58 (0.43–0.90)
Irregularity of Cotrimoxazole

prophylaxis 1.80 (1.50–2.00) 1.42 (1.10–1.78) *

Tuberculosis 1.31 (1.06–1.66) 1.58 (1.17–2.79) *

* Statistically significant values; OR: Odds Ratio; Adj-OR: Adjusted Odds Ratio; ART: antiretroviral therapy.

4. Discussion

This cross-sectional study aimed to estimate the prevalence of malaria and to identify its predictors
in HIV patients accessing to the health center of São Lucas of Beira, an endemic malaria area. Malaria
and HIV are two of the most challenging global health issues for developing countries, especially for
Mozambique, where malaria accounts for 29% of all deaths, closely followed by AIDS, responsible
of 27% of the mortality in the general population [13,14]. Moreover, it is well know that these two
infectious diseases are closely linked each other. In HIV patients, during malaria co-infection, it has
been reported to cause an increase in plasma HIV-1 RNA levels and a decline in the CD4+ T cell
count [15]. On the other hand, HIV co-infection is associated with increased mortality in areas of stable
malaria transmission, making both malaria severity and HIV important risk factors for death [16].

However, to the best of our knowledge, only a few studies have evaluated the epidemiological
aspects of HIV and Malaria co-infection in Mozambique [12–17], and none of them have explored the
HIV non-hospitalized population.

Malaria prevalence in our study population was 33.0%, being higher when compared to the 25.9%
reported among HIV patients hospitalized at Central Hospital of Beira and to the 9.8% of HIV patients
hospitalized at Central Hospital of Maputo in 2008 [17]. In the same direction, our study documented
a higher malaria occurrence, if compared to similar studies conducted in other developing countries,
such as Ghana (11.75%) [18], and Nigeria (18.5%) [19]. These differences could be due to the different
study periods, considering that malaria transmission is seasonal, and has different endemicity levels.

Moreover, although it is well known than HIV patients are more susceptible to malaria, in this
study we identified a further more vulnerable group, consisting of young and unemployed patients
with a low CD4 cell count, irregular in taking cotrimoxazole prophylaxis and with a previous history
of tuberculosis. This evidence is in line with the current literature [20,21]. In fact, correlation between
age and level of malaria transmission is well known also among HIV negative patients: IgG levels,
tending to increase with the age [22–24], influence the severity of malaria and immune response.

Again, according to the literature, the patients enrolled in our study undergoing regularly to ART
were less susceptible to malaria. This effect could be explained by the non-adherence to ART that can
increase the risk of opportunistic infection such as malaria, being included in the list of AIDS-related
opportunistic infections by CDC since 2009 [25,26]. Likewise, also cotrimoxazole prophylaxis was
just described as an important factor in reducing malaria incidence [12] and our data confirmed this
hypothesis. Of interest, WHO recommends to stop cotrimoxazole in clinically stable patients with
evidence of immune recovery and/or viral suppression under ART, while it should be continued in
patients living in areas with high malaria and bacterial infection prevalence [27].

Another aspect emerging from our data is the role played by tuberculosis and health determinants
such as socio-economic status in the interaction between HIV and malaria [28]. In fact, it is clear that
poverty represents one of the major obstacle to the global burden control, leading to unfavourable
outcomes most of all in these categories of patients [29–31]. Finally, our study also confirmed that
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having a HIV positive partner is a risk factor for malaria, since the behavioural determinant could
be correlated both in the HIV transmission between the couple, the adherence to the ART therapy,
the prophylaxis with cotrimoxazole and the proper use of the mosquito net [32–37]. On this basis, an
appropriate couple-based care strategy should be integrated and implemented at the same time HIV
behavioural and medical interventions. However, a further comparison with HIV negative patients
could have been useful in order to better understand of the role of the HIV infection itself in the
differences reported. Unfortunately, information on HIV negative patients were not available from
our database.

The major limitations of this study are related to the cross-sectional design and to the typology
of patients included in the study: since the study enrolled non-hospitalized patients, the possibility
of self-medication for malaria could have biased the prevalence detected. In addition, the lack of
data on pregnancy status, haemoglobin values and other health outcomes, did not allow a more
comprehensive interpretation of results, so when HIV and malaria infection occur together a higher
risk of complications should be considered.

Our findings allowed us to identify the profile of HIV patient needing more medical attention:
young adults, unemployed, with a low CD4 cell count and irregularly accessing to ART and
cotrimoxazole prophylaxis.

5. Conclusions

Despite the noted limitations, our study documented a very high malaria prevalence in a
population of HIV subjects accessing an out-patients center in Mozambique, allowing us, at the
same time, to better understand the profile of these patients that are highly vulnerable to co-infection.
These findings could assist decision makers in efforts to plan HIV and malaria prevention interventions
in low income countries and in settings with high endemicity. In particular, a more extensive use of
cotrimoxazole for preventing and protecting opportunistic infections associated to malaria should be
advocated with regard to young and unemployed HIV patients.
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Potential Diagnostic Properties  
of Chest Ultrasound in Thoracic 
Tubercolosis – A Systematic Review 

Abstract 

The aim of this study was to analyze the role and effectiveness 
of chest ultrasound in the diagnosis of tuberculosis (TB). 
There were an estimated 10.4 million new cases of TB 
worldwide in 2015, 1.4 million of which resulted in death. In 
order to achieve the World Health Organization’s End TB 
Strategy by 2035, early detection measures will be of critical 
importance, especially in low-resource settings. Indeed, one of 
the main reasons for the failure to diagnose TB is the limited 
availability of diagnostic tools.

Our objective here was to analyze the existing literature on the 
use of chest ultrasound in thoracic TB in order to understand 
whether it is an effective diagnostic tool.

We identified five main areas for the use of chest ultrasound:
–	 Detection of pleural effusions;
–	 Assessment of pleural effusions;
–	 Biopsy support;
–	 Identification of pathological mediastinal lymph nodes in 

children;
–	 Identification and assessment of pulmonary complications. 

The use of chest ultrasound appears to be effective, 
particularly in low-resource settings where access to 
radiological techniques is limited.
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The hidden burden of measles  
in Ethiopia: how distance to hospital 
shapes the disease mortality rate

Abstract 

Carried out in Ethiopia by Doctors with Africa CUAMM and 
the Bruno Kessler Foundation (Trento) in cooperation with 
local health centers, this study analyzed a sequence of 
annual measles outbreaks in the Oromia Region in order to 
identify their impact, both evident and hidden, on the region’s 
inhabitants.

We used a mathematical model to calculate and assess 
the spread of the disease and the related mortality rate, 
attempting to identify individuals who were unable to access 
hospital care and reviewing the distance that patients had to 
travel to access care. Our findings showed that proximity to 
health centers plays a key role as a determinant of treatment: 
hospital admissions dropped sharply when patients had to 
travel more than 20-30 km to reach a facility.

Lack of access to hospital care translated into “missed”  
(i.e. unobserved) deaths and severe cases of disease: just 2% 
of total estimated deaths, in fact, were recorded at Wolisso 
Hospital, indicating that 98% occurred elsewhere in the region 
due to lack of access to treatment.
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The hidden burden of measles in Ethiopia:
how distance to hospital shapes the
disease mortality rate
Piero Poletti1*, Stefano Parlamento1, Tafarraa Fayyisaa2, Rattaa Feyyiss2, Marta Lusiani3, Ademe Tsegaye3,
Giulia Segafredo4, Giovanni Putoto4, Fabio Manenti4 and Stefano Merler1

Abstract

Background: A sequence of annual measles epidemics has been observed from January 2013 to April 2017 in the
South West Shoa Zone of the Oromia Region, Ethiopia. We aimed at estimating the burden of disease in the
affected area, taking into account inequalities in access to health care due to travel distances from the nearest hospital.

Methods: We developed a dynamic transmission model calibrated on the time series of hospitalized measles
cases. The model provided estimates of disease transmissibility and incidence at a population level. Model
estimates were combined with a spatial analysis to quantify the hidden burden of disease and to identify
spatial heterogeneities characterizing the effectiveness of the public health system in detecting severe measles infections
and preventing deaths.

Results: A total of 1819 case patients and 36 deaths were recorded at the hospital. The mean age was 6.0 years (range,
0–65). The estimated reproduction number was 16.5 (95% credible interval (CI) 14.5–18.3) with a cumulative disease
incidence of 2.34% (95% CI 2.06–2.66). Three thousand eight hundred twenty-one (95% CI 1969–5671) severe cases,
including 2337 (95% CI 716–4009) measles-related deaths, were estimated in the Woliso hospital’s catchment area
(521,771 inhabitants). The case fatality rate was found to remarkably increase with travel distance from the nearest
hospital: ranging from 0.6% to more than 19% at 20 km. Accordingly, hospital treatment prevented 1049
(95% CI 757–1342) deaths in the area.

Conclusions: Spatial heterogeneity in the access to health care can dramatically affect the burden of measles
disease in low-income settings. In sub-Saharan Africa, passive surveillance based on hospital admitted cases
might miss up to 60% of severe cases and 98% of related deaths.

Keywords: Mathematical model, Sub-Saharan Africa, Access to health care, Case fatality rate, Measles
epidemic, Infectious diseases

Background
Measles is one of the most contagious vaccine-prevent-
able viral diseases and represents an important cause of
child mortality in sub-Saharan Africa [1, 2]. Despite con-
siderable progress has been made during the last decade
in measles mortality reduction [3], the persistent circula-
tion of measles in the WHO African Region [1, 4–6]

reflects the challenge of achieving sufficiently high herd
immunity levels in areas with limited financial resources.
In low-income countries, a strong heterogeneity

both in the measles case fatality rate [47] and in the
access to health care infrastructures has been widely
documented [8–10], although rarely quantified and
little understood [8–12].
In particular, some recent epidemiological studies, fo-

cusing on a variety of illness conditions, have shown that
larger travel distances to large health care facilities are
associated with lower hospital admission rates [8–10]
and higher mortality [8, 9, 12]. However, these studies
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do not always differentiate between causes of
hospitalization and death [11] and few recent works have
documented measles mortality in sub-Saharan Africa
[13]. As a matter of fact, the burden of disease is still
often estimated on the basis of admitted hospital cases,
representing a biased sample that does not reflect the se-
verity of measles within the community [7].
In recent years, recurrent measles outbreaks, primarily

affecting children below 5 years of age [1], have been re-
ported in several areas of Ethiopia [1, 14], including the
Oromia Region [4]. In Ethiopia, the national Expanded
Programme on Immunization was established in 1980
and consists of the first dose of measles-containing vac-
cine (MCV1) administered at 9 months of age. Routine
immunization of infants is supplemented by planned
campaigns at 2- and 5-year intervals [3], aimed at in-
creasing vaccination coverage and providing the oppor-
tunity for a second dose of vaccine to children who did
not respond to the first one [3].
Here we analyze a sequence of annual measles epi-

demics, with 1819 hospitalized cases and 36 deaths, oc-
curring from January 2013 to April 2017 in the South
West Shoa Zone of the Oromia Region. Specifically, we
describe the epidemiological characteristics of the ob-
served epidemic, providing estimates of the disease
transmissibility, incidence, and mortality at population
level. In addition, we investigate the spatial heterogeneity
characterizing both the detection and treatment of mea-
sles infections as a consequence of travel distance to the
nearest hospital. The performed analysis highlights the
potential hidden burden of disease caused by the hetero-
geneous access to primary health care in the region.

Methods
Study population and measles case patients
This study was conducted in the South West Shoa
Zone of the Oromia Region in Ethiopia (Fig. 1a), with
an estimated population of 1,341,702 inhabitants in
2014, of whom 50.3% were men and 49.7% were
women. The main hospital is located in Woliso town,
114 km southwest of the capital Addis Ababa, repre-
senting the nearest hospital for 521,771 individuals
living within an area of 30 km radius from Woliso
town (53,065 inhabitants). The hospital has 200 beds
with an annual average bed-occupation rate of 84%;
single-patient air-borne infection isolation rooms are
not available in the hospital.
Data on age, sex, residence at woreda (i.e., district) and

kebele (i.e., neighborhood) level, date of hospital admis-
sion, and death/discharge of measles case patients from
2013 to 2017 were obtained from the registers of Woliso
hospital. Incidence of hospitalizations by woreda and
kebele were calculated by assuming population projec-
tions for the 2014, based on the 2007 census conducted

by the Central Statistical Agency of Ethiopia (Table 1)
[15]. Travel distances to the Woliso hospital for different
kebeles and woredas were obtained from administrative
hospital records on distances of all health posts and lar-
gest villages distributed in the main hospital’s catchment
area (see Table 1). The case fatality rate (CFR) for hospital
admitted cases was calculated as the percentage of fatal
cases among measles patients recorded. Routine vaccin-
ation coverage for this area was derived from administra-
tive records: on average, 88% of children are routinely
vaccinated against measles at 9 months of age. Two
immunization campaigns were conducted in the area from
May 29 to June 5, 2013, and from March 13 to March 20,
2017, targeting children 9–59 months of age [16]; the
achieved vaccination coverage is unknown. In 2016, the
vaccination status of case patients was assessed for 295
children in the age group 9 months to 5 years.
Patients’ records related to different illness conditions

recorded at the Woliso hospital between 2014 and 2016
were considered to estimate hospitalization incidence
over time and to assess differences in the access to
health care and related outcomes with respect to travel
distances from the hospital.
Collected data consisted of routine health data and

medical records, were encrypted and anonymous, and
did not contain any information that might be used to
identify individual patients; therefore, the study did not
require informed consent.

Synchrony of local epidemics
Synchrony in the timing of epidemics across different
woredas was assessed by calculating the cross-correlation
of time series at different time lags. The aim of this ana-
lysis is twofold: (i) to evaluate whether the observed sea-
sonal pattern is an artifact of averaging asynchronous
local epidemics and (ii) to support the hypothesis that
observed measles cases were the result of a unique syn-
chronous epidemic with similar epidemiological character-
istics across different woredas.

The modeling approach
The baseline analysis combines results of a dynamic
transmission model, calibrated on the time series of
hospitalized measles cases occurring between 2013
and 2017, with a spatial regression analysis, providing
estimates of the measles hospitalization rate at differ-
ent distances from the Woliso hospital. We restricted
the analysis to measles cases from Woliso, Wonchi,
Ameya, and Goro woredas, which represent the main
hospital catchment area, consisting of 521,771 inhabi-
tants and accounting for 83.1% of recorded case pa-
tients. Under the assumption of homogeneous mixing
transmission, the baseline model provided estimates

Poletti et al. BMC Medicine  (2018) 16:177 Page 2 of 12

09 D Ethiopia 

Doctors with Africa CUAMM Field researchp. 123



Infectious and tropical 
diseases Papers

of the basic reproductive number (R0), the
age-specific immunity profile, and the average measles
incidence in the considered area. The estimated total
number of infection cases in the population was dis-
aggregated into smaller spatial units (woredas and
kebeles), by assuming the same incidence rate across
all spatial units and proportionally to the population
size of each spatial unit. A regression model was ap-
plied to counts of observed hospitalized cases in each
spatial unit to estimate the corresponding
hospitalization rate; distance from the hospital was
used as the independent variable and the estimated
total number of cases in each spatial unit as offset.
Obtained results were used to quantify the hidden
burden of measles disease.

In the rest of this section, we detail the dynamic trans-
mission model, the performed spatial analysis, how we
calculated the hidden burden of disease, and the per-
formed sensitivity analyses.

The dynamic transmission model
Measles transmission dynamics between 2013 and 2017
is simulated through a deterministic, non-stationary,
age-structured transmission model. In the model, the
population is stratified in 86 1-year age classes, accord-
ing to available data on the age distribution of the Ethi-
opian population in 2013 [17]. The crude birth rate of
the population is 0.0325 years−1; individuals die accord-
ing to age-specific mortality rates as reported between

A B

C D

Fig. 1 Epidemiological evidences: a Study area and spatial distribution of woredas. b Age distribution of measles patients hospitalized at the
Woliso hospital between January 2013 and April 2017. The inset shows the estimated measles seroprevalence by age, as obtained on the basis of
model estimates. c Time series of case patients recorded during the study period, overall, and in most affected woredas. The inset shows the
cross correlation in the timing of epidemics in Woliso and most rural areas. d Cumulative incidence of hospitalizations per 10,000 individuals (h)
by woreda/kebele and distance from Woliso hospital (d). The solid line represents estimates obtained by the negative binomial regression model;
the shaded area represents 95% CI
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2013 and 2015 and reflecting a crude mortality rate of
0.0083 days−1 [17]. The population of any age a is
divided into five epidemiological classes: individuals
protected by maternal antibodies (Ma), susceptible indi-
viduals (Sa), exposed individuals (Ea), infectious individ-
uals (Ia), and individuals who acquired immunity
against measles through either vaccination or natural
infection (Ra).
We assume that newborn individuals are protected

against measles infection for 6 months on average by the
passive transfer of maternal immunity [1], after which
they become susceptible to the infection.
Susceptible individuals can acquire infection after

contact with an infectious individual under the as-
sumption of homogeneous mixing and become ex-
posed without symptoms; at the end of the latent
period, lasting 7.5 days on average, infectious individ-
uals can transmit the infection for 6.5 days on aver-
age; the resulting generation time is 14 days [18].
After recovery, individuals are assumed to gain life-
long immunity. Newly infected individuals are hospi-
talized with a certain, age-independent, probability ph,

representing the average hospitalization rate in the
main hospital catchment area.
Seasonal variations in the transmission rate are con-

sidered: during school holidays, overlapping with the
rainy season [14], the transmission rate is decreased
by a factor r.
Routine vaccination of children is simulated at

9 months of age [3] with homogenous coverage across
woredas at 88%. The latter estimate was obtained by ad-
ministrative records on infant immunization occurring
between 2013 and 2016 in the main hospital catchment
area. Vaccine efficacy at the first dose of routine admin-
istration is assumed at 85% [19].
The follow-up campaigns conducted in 2013 (from

May 29 to June 5) and in 2017 (from March 13 to
March 20), targeting children 9–59 months of age [16],
are also considered. The coverage of the 2013 supple-
mentary immunization activities (SIAs), cS, was esti-
mated among free model parameters. Vaccine efficacy
during SIAs is assumed to be 95% [19].
Epidemiological transitions are described by the fol-

lowing system of ordinary differential equations:

Table 1 Measles cases patients. Epidemiological characteristics of measles cases admitted to Woliso hospital (South West Shewa
Zone, Oromia Region, Ethiopia) from January 1, 2013, to April 9, 2017

Mean age (years) 6.1 (SD 8.9; range 0–65)

Deaths 36/1819 (2.0%)

Females 855/1819 (47.0%)

Vaccinated measles patients (2016) 120/295 (40.6%)

Hospital main catchment area

Woreda Kebele Patients Deaths Population Distance (km)

Woliso All kebeles 843 19 209,321 0–19.9

Woliso Woliso town 379 8 52,849 0

Woliso Obi 91 5 15.341 6.4

Woliso Dilela 182 3 48,353 15.5

Woliso Gurura 141 0 34,477 15.5

Woliso Korke 50 3 58,301 19.9

Wonchi All kebeles 296 1 110,275 15.0

Goro All kebeles 147 3 55,640 22.1

Ameya All kebeles 226 5 146,535 30.4

Woredas outside the hospital main catchment area

Becho 41 3 91,116 33.7

Welkite (Gurage Zone) 31 1 55,097 40.1

Seden Sodo 19 1 82,969 45.0

Dawo 23 0 101,133 49.5

Ilu 19 0 75,326 55.9

Tole 48 0 75,438 73.6

Nono (West Shoa Zone) 45 1 108,356 82.7

Kersa Ena Malima 1 1 97,761 137.0

Other 80 1 Unknown Unknown
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where t represents time and a the individuals’ chrono-
logical age; b(t) and d(t,a) are the crude birth and the
age-specific mortality rates at time t; 1/μ is the average
duration of protection provided by maternal antibodies;
1/ ω and 1/γ are the average duration of the latent and
the infectivity periods; cR(t, a) and cS(t, a) are the cover-
age associated with the first-dose routine vaccination
and SIAs for individuals of age a, at time t; εR and εS
represent the vaccine efficacy associated with routine
vaccination of infants and SIAs. Specifically, cS denotes
the vaccinated fraction of individuals who were not yet
immunized by natural infection or routine programs.
N(t) and H(t) represent the total population of the hos-
pital main catchment area and the cumulative number
of hospitalized measles cases at time t; ph is the fraction
of measles infections that are hospitalized, and β(t) is the
measles transmission rate defined as follows:

β tð Þ ¼ r β; 1st Jun < t < 12th Sep
β; otherwise

�

At the end of the year, the chronological age of indi-
viduals is incremented by 1. The number of hospitalized
measles cases in a time interval [t1,t2] is computed as
H(t2) −H(t1).
Model estimates were obtained by simulating measles

transmission between January 1, 2013, and March 20,
2017. Simulations are initialized on January 1, 2013. As
the result of past natural infection and immunization
campaigns, only a fraction s0 of the population is as-
sumed to be susceptible to the infection. The age distri-
bution of susceptibles at the beginning of 2013 was
assumed to mirror the age distribution of hospitalized
cases between January 2013 and March 2017. Specif-
ically, the initial fraction of susceptible and immune

individuals in each age group are Sa(0) =Nas0Za/
P85

a¼0

Za and Ra(0) =Na − Sa(0), respectively, where Na is
the number of individuals of age a at the beginning
of 2013 in Woliso, Ameya, Goro, and Wonchi [17]
and Za is the observed total number of hospitalized
measles cases of age a.

Free model parameters (s0, β, rβ, ph, cS) were calibrated
using a Markov Chain Monte Carlo (MCMC) approach
based on the negative binomial likelihood of observing
the weekly number of hospitalized case patients reported
between January 1, 2013, and the beginning of the 2017
SIA. The scale parameter defining the negative binomial
distribution was jointly estimated with other free param-
eters within the MCMC procedure. Details are provided
in the Additional file 1.

Reproduction number and disease elimination
The fundamental quantity regulating disease dynamics is
the basic reproduction number (defined as R0 = 〈β〉/γ,
where 〈β〉 is the average of β(t) over the year), which rep-
resents the average number of secondary infections in a
fully susceptible population generated by a typical index
case during the entire period of infectiousness. The lar-
ger the R0, the higher the disease transmissibility. If R0 >
1, the infection will be able to spread in a population.
Otherwise, the infection will die out. For endemic dis-
eases like measles, R0 provides insights into the propor-
tion p of population to be successfully vaccinated to
achieve disease elimination; the equation p = 1–1/R0 is
widely accepted (e.g., [5, 18, 20]). For instance, if R0 = 10,
at least 90% of children have to be routinely immunized
to eliminate the disease.

Spatial analysis
A negative binomial regression was used to study the re-
lationship between incidence of hospitalization by
kebeles/woredas and distance from Woliso hospital. Spe-
cifically, the observed number of hospitalized cases from
each spatial unit is the response variable, the distance
from the hospital is the independent variable, and the
estimated total number of measles cases in each spatial
unit (as estimated by the transmission model) is used as
the offset.
Detailed origin of patients at the kebele level was

used to better identify the travel distances for patients
living within the Woliso woreda, where the hospital is
located (Table 1).

Ma
0 tð Þ ¼ bN tð Þ−μMa tð Þ− εRcR t; að Þ þ εScS t; að Þð ÞMa tð Þ−d t; að ÞMa tð Þ

Sa
0 tð Þ ¼ μMa tð Þ− εRcR t; að Þ þ εScS t; að Þð ÞSa tð Þ−β tð ÞSa tð ÞI tð Þ=N tð Þ−d t; að ÞSa tð Þ

Ea
0 tð Þ ¼ β tð ÞSa tð ÞI tð Þ=N tð Þ−ωEa tð Þ−d t; að ÞEa tð Þ

Ia
0 tð Þ ¼ ωEa tð Þ−γIa tð Þ−d t; að ÞIa tð Þ

Ra
0 tð Þ ¼ γIa tð Þ þ εRcR t; að Þ þ εScS t; að Þð Þ Sa tð Þ þMa tð Þð Þ−d t; að ÞRa tð Þ

Ha
0 tð Þ ¼ phωEa tð Þ

I tð Þ ¼
X85

a¼0
Ia tð Þ

H tð Þ ¼
X85

a¼0
Ha tð Þ

N tð Þ ¼
X85

a¼0
Ma tð Þ þ Sa tð Þ þ Ea tð Þ þ Ia tð Þ þ Ra tð Þ½ �

8>>>>>>>>>>>>>>><
>>>>>>>>>>>>>>>:
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In the negative binomial regression, we assume that
counts of hospitalized cases hi (the response variable) as-
sociated with a given location i are distributed as a nega-
tive binomial of mean μi determined by the number of
infection in the location ci (the offset) and the distance
of location from the hospital di (the regressor) as
follows:

μi ¼ exp ln cið Þ þ b1 þ b2dið Þ

where b1, b2 are unknown parameters that are esti-
mated from the observed hospitalized cases hi.
In order to take into account the uncertainty on inci-

dence estimates obtained with the dynamic model,
10,000 draws from the posterior distribution of inci-
dence estimates associated with 10,000 samples of the
posterior distribution of free model parameters were
considered to generate a distribution of regression
model fits. Obtained results therefore account for the
combined uncertainty due to the regression model and
the dynamic transmission model.
We investigate the spatial variation in the incidence of

hospitalized patients in the population as a consequence
of different illness conditions. The aim is to characterize
the relationship between hospitalization and distance
from the hospital. The relative risk of being hospitalized
at different distances from the hospital was computed by
considering the incidence of hospitalization in each
kebele/woreda divided by the incidence of hospitalized
cases from Woliso town. The relative risk was fitted by
an exponential function using distance as the independ-
ent variable (i.e., by fitting a linear model to the loga-
rithm of the relative risk without intercept). Finally, a
proportional test was used to assess possible statistical
differences in the case fatality rate at hospital between
cases coming from different sites.

The hidden burden of disease
Persons living in Woliso town do not have distance bar-
riers to access to the Woliso hospital. The probability of
severe disease after measles infection was therefore com-
puted as the fraction of measles patients from Woliso
town that have been hospitalized for two nights or more
among all measles infections estimated by the transmis-
sion model for this spatial unit. For severe cases, we in-
dicate here those cases that from a clinical point of view
are physiologically unstable and require supportive care
(fluid resuscitation, oxygen, etc.) that can be provided
only inside a well-resourced hospital. The resulting
probability of developing severe measles illness ps was
used in combination with the estimated number of mea-
sles infections at different kebeles and woredas ci to esti-
mate the potential number of severe cases occurring at
different distances from the hospital as psci. For each

considered spatial unit i, missed severe cases were com-
puted as the difference between the estimated number
of severe cases and the number of patients recorded at
the hospital, namely ms

i ¼ psci−hi . Missed severe cases
were considered untreated and counted as additional
deaths. The overall number of deaths caused by measles
was estimated as the sum of missed deaths and measles
deaths observed among hospital admitted patients.
Averted deaths due to hospital treatment were estimated
by considering all severe cases psci as counterfactual
deaths that would have occurred in the absence of ad-
equate treatment.

Sensitivity analyses
A variety of sensitivity analyses were conducted to evalu-
ate to what extent some crucial assumptions made in the
above described analysis may affect the obtained results.
We evaluated whether the assumption of decreased

transmissibility during school holidays (or rainy season)
is necessary to explain the observed pattern, by fitting a
model with constant transmission rate against the time
series of measles hospitalized cases.
Since the fraction of immunized individuals during the

SIA in 2013 is unknown, we also considered two alterna-
tive models with cS = 0 (SIA not conducted in 2013 in
the considered area) and cS = 0.92 (the highest coverage
reported for past campaigns, namely 92% [3]).
We explored whether the assumption of homogeneous

mixing, consisting in applying the same transmission
rate to all age groups, can affect the model ability in re-
producing the observed epidemiological patterns. To do
this, we fitted the time series of cases with a transmis-
sion model encoding age-specific contacts as recently es-
timated for Ethiopia by Prem et al. [21]. In this case,
increased mixing in schools corresponds to higher trans-
mission rate among school-age children.
Models’ performances were assessed through the Devi-

ance Information Criterion (DIC).
A sensitivity analysis was also conducted by fitting a

transmission model to the time series of measles cases
observed in Woliso, Wonchi, Ameya, and Goro separ-
ately. Specifically, a single epidemic was simulated in the
four woredas simultaneously, by assuming the same ini-
tial conditions and by assuming that populations from
different locations mix homogeneously. All epidemio-
logical parameters were assumed to be equal across dif-
ferent woredas, but a different hospitalization rate was
considered for each woreda.
An additional sensitivity analysis was performed to test

whether estimates on the spatial variation of the
hospitalization rates change when patients recorded
from all woredas of the South West Shoa Zone are con-
sidered or when patients’ sex is considered.
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Finally, estimates on the overall number of measles
deaths and on the overall case fatality rate were esti-
mated by relaxing the assumption that all missed/un-
treated severe measles cases die.
Details are provided in Additional file 1.

Results
Measles case patients
A total of 1819 case patients were recorded in Woliso
hospital from January 1, 2013, to April 9, 2017 (Table 1).
Of these, 855 (47.0%) were female and 964 (53.0%) were
male; 1512 patients (83.1%) were resident in the main
hospital’s catchment area, consisting of Woliso, Wonchi,
Goro, and Ameya woredas. The mean age was 6.0 years
(range, 0–65); 1259 case patients (69.2%) were aged ≤
4 years and 1486 (81.7%) were aged ≤ 10 years (Fig. 1b).
Records obtained during 2016 show that vaccinated ad-
mitted cases between 9 months and 5 years of age were
40.6%. In sub-Saharan Africa, different immunization
rates may correspond to rural and urban areas [22, 23].
However, by looking at the vaccination status of hospi-
talized measles cases, though only recorded for a small
fraction of cases, we found that the fraction of vacci-
nated individuals among measles cases was not signifi-
cantly different across woredas (proportional test p
value, 0.663) and consistent with administrative records
of routine coverage in the area (see Additional file 1).
This simple analysis partially supports the assumption of
homogeneous coverage in the main catchment area.
The CFR based on hospital admitted cases was 1.98%

(36/1819, 95% credible interval (CI) 1.43–2.72). The mean
age of fatal cases was 3.3 years (range, 0–30). The time
series of case patients is shown in Fig. 1c. Epidemic peaks
were observed in June of 2013, 2015, and 2016, with
marked incidence decrease after closure of schools for holi-
days and at the beginning of rainy seasons. A much lower
number of case patients was recorded in 2014. In 2017, the
epidemic peak was observed in late winter with marked in-
cidence decrease after the conducted SIA (13–20 March).

Measles transmissibility and seasonal patterns in measles
circulation
Simpler transmission models with r = 1, cS = 0, or cS =
0.92 and the one based on heterogeneous mixing by age
were all ruled out by the DIC analysis. Best model per-
formances were obtained with the baseline transmission
model. Remarkably, even if based on the assumption of
homogeneous mixing, the baseline transmission model
well reproduced the number of measles cases observed
over time, among different age groups: 0–6 years, 7–
14 years, and > 15 years (details in Additional file 1).
Interestingly, we found that considering different
transmission rate by age groups, as a consequence of
heterogeneous mixing by age, does not improve the

model ability in reproducing the observed time series of
measles cases. The average reproduction number esti-
mated with the baseline transmission model was R0 =
16.5 (95% CI 14.5–18.3).
A strong seasonal pattern of transmission was consist-

ently observed across the different woredas. Significant
synchrony in the timing of epidemics in Woliso and
most rural areas was observed (inset of Fig. 1c and Add-
itional file 1), so that the observed seasonal pattern was
not an artifact of averaging asynchronous local epi-
demics. Model estimates suggest an average decrease in
the force of infection of 27.8% (95% CI 21.6–33.2) be-
tween June and September, corresponding to school hol-
idays and the rainy season.
The estimated average hospitalization rate in the main

hospital’s catchment area was 12.4% (95% CI 10.9–14.1),
similar to results found in [24]. Accordingly, 12,194 in-
fections (95% CI 10,723–13,872), corresponding to a dis-
ease incidence of 234 per 10,000 individuals (95% CI
206–266), may have occurred in the area from January
1, 2013, to March 13, 2017.
The coverage of the 2013 SIA among residual suscep-

tible individuals was estimated to be 18.7% (95% CI
11.9–24.3). The percentage of susceptible individuals at
the beginning of 2013 was estimated to be 6.5% (95% CI
6.0–7.3). By assuming that the age distribution of ob-
served measles cases mirrored the distribution of sus-
ceptible individuals across different age segments, we
estimated the corresponding age-specific immunity pro-
file of the population. This analysis showed that about
40% of children aged ≤ 2 years were not immunized
against measles, while less than 10% of individuals aged
> 5 years were susceptible to measles (inset of Fig. 1b).

Spatial analysis
Differences in the case fatality rate among hospital ad-
mitted patients from different sites were not found sta-
tistically significant (see Fig. 2b). Significantly different
cumulative incidences of hospitalizations by woreda and
kebele were observed, with the largest values at 71 per
10,000 inhabitants in Woliso town (Fig. 1d). Cumulative
incidence of hospitalizations by kebele/woreda was sig-
nificantly correlated to travel distance from Woliso
(Pearson ρ = − 0.90, p = 0.003) (Fig. 1d).
Estimated measles hospitalization rate dramatically de-

creases with travel distance from the hospital: from
31.0% (95% CI 15.9–45.0) in Woliso town to 5.7% (95%
CI 3.0, 8.1) at 30 km from the hospital (Fig. 2a).
Remarkably, similar estimates were obtained by fitting
the transmission model to cases observed in Woliso
(Woliso town and Obi, Dilela, Gurura, and Korke
kebeles), Wonchi, Ameya, and Goro separately (see
Additional file 1). In this case, estimates of woredas’ spe-
cific hospitalization rates range between 6.1% (95% CI
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5.7–6.5) in Ameya and 15.9% (95% CI 15.0–17.0) in
Woliso, with an average hospitalization rate in the hos-
pital catchment area of 12.7% (95% CI 11.1–14.1) that is
consistent with estimates obtained with the baseline
model (see Additional file 1).
Similar results were also obtained when all woredas of

the South West Shoa Zone were considered, although it
is likely that measles cases occurring beyond 30 km from
Woliso town have been partially detected, recovered,
and treated in other health care facilities. A sensitivity
analysis suggested that males had a higher access to
health facilities with respect to females. However, the
impact of distance on individuals’ access to care was
found to not depend on the individual sex.
Interestingly, we found that the relative risk of

hospitalization at the Woliso hospital associated with
different illness conditions and health care treatments
decreases with distance as well (see Additional file 1).

These results suggest that the estimated decrease in
measles hospitalization with the distance from the hos-
pital is ascribable to inequalities in access to health care
due to travel distances from the nearest hospital. These
results, combined with those coming from the
cross-correlation analysis of time series of cases from
distinct woredas, suggest that observed measles cases
were the result of a unique synchronous epidemic with
similar epidemiological characteristics across different
woredas. More details are provided in Additional file 1.

The hidden burden of disease
The probability of severe illness once infected, based on
measles inpatients from Woliso town, resulted in 0.30
(95% CI 0.16–0.43). The total number of severe measles
cases in the Woliso hospital catchment area was conse-
quently estimated to be 3821 (95% CI 1969–5671), only
1512 of which have been recorded among hospital

A B C

D E F

Fig. 2 The hidden burden of measles disease. a Point estimates of the hospitalization rate at different distances from the Woliso hospital (in gray)
and results from the negative binomial regression (mean in dark red and 95% CI in light red); estimates of the average hospitalization rate in the
area as obtained with the transmission model are shown in blue (solid line represents the mean, shaded area represents 95% CI). b average CFR
among hospital admitted cases across different sites (red diamonds); vertical bars represent 95% CI as obtained by exact binomial test. c Estimates of
the proportion of untreated and missed severe cases over distance (diamonds represent the mean estimates; vertical bars represent 95% CI). d
Estimates of the overall measles case fatality rate at different distances from the hospital; CFR is obtained as the fraction of estimated deaths over the
estimated number of measles infections across different sites (diamonds represent the mean estimates; vertical bars represent 95% CI). e Estimated
percentage of averted deaths due to hospital treatment as obtained by considering all severe cases as counterfactual deaths that would have
occurred in the absence of adequate treatment (diamonds represent the mean estimates; vertical bars represent 95% CI). f Cumulative number of
cases between 2013 and 2017 stratified in observed hospital admissions, estimated severe cases, missed untreated cases, overall potential deaths
computed by assuming that all severe untreated cases died, and averted deaths due to hospital treatment (vertical bars represent 95% CI)
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admissions (Fig. 2c, f ). By assuming that all untreated se-
vere measles cases died, a total number of 2337 deaths
(95% CI 716–4009) were estimated, 28 of which were
detected at the hospital. Accordingly, 98% of deaths
remained unobserved.
By estimating for each site the overall number of in-

fected cases, the number of severe cases, and deaths, we
found that the overall case fatality rate in the whole area
(defined as the number of deaths per measles infection)
might have been as high as 18.4% (95% CI 5.9–30.2).
Averted deaths due to hospitalization in the main hos-

pital’s catchment area resulted to be 1049 (95% 757–
1342). However, our results suggest that hospital effect-
iveness in preventing deaths dramatically reduces with
travel distance from the hospital, becoming negligible
beyond 20–30 km from the hospital (Fig. 2e). Our esti-
mates suggest that the case fatality rate increases from
0.62% (95% CI 0.60–0.65) in Woliso town to more than
20%, on average, for sites that are more than 20 km far
from the hospital (Fig. 2d).
The estimated number of deaths and the resulting

CFR in the main catchment area decrease with the fatal-
ity rate assumed among severe cases that were not hos-
pitalized (see Fig. 3). However, if only half of the severe
cases that were not hospitalized are assumed to die, the
estimated average number of measles deaths exceeds
1100, only 3% of which were recorded at the hospital;
the estimated CFR among all infections results larger
than 9% (see Fig. 3).

Discussion
The epidemic in South West Shoa Zone highlights that
measles still represents a major public health issue in
Ethiopia. The synchrony of local epidemics and the

consistent negative relationship between hospitalization
incidence for different illness conditions and the dis-
tance from the referral hospital support the hypothesis
of a large epidemic, spreading in the entire zone with
similar transmission characteristics, but characterized by
a significant heterogeneity in access to health care
infrastructures.
The estimated average reproduction number of the ob-

served epidemic was R0 = 16.5 (95% CI 14.5–18.3),
slightly larger than values recently found for Niger (4.7–
15.7) [20] and Zambia (12.6) [5]. Accordingly, the herd
immune level required in the area to progress towards
measles elimination is around 94%, far beyond possible
achievements with routine administration of a single
dose at 85% of vaccine efficacy [19, 25] and coverage at
88%. In particular, the estimated age-specific serological
profile is consistent with estimates recently provided for
Ethiopia [26], showing that, in 2015, 60% of susceptible
individuals in Ethiopia were less than 5 years of age.
These results suggest critically low immunization rates
in recent birth cohorts.
Our analysis highlighted a significant reduction of

measles transmission between June and September.
Such a reduction may reflect changes in contact rates

induced by either school closure or rainfalls. Indeed, in
the Oromia Region, school holidays occur during the
rainy season [14]. Changes in measles transmission dur-
ing this period was already observed in Ethiopia [14],
and the decrease in measles circulation caused by rain-
falls was suggested for other African countries [6], pos-
sibly due to relatively low connectivity or an increase in
urban density during the dry season as a consequence of
migration from agricultural areas. As already observed
in Niger [6], the strong seasonality in measles

Fig. 3 Sensitivity analysis. Total number of measles deaths (scaled on the left) and overall measles case fatality rate (scaled on the right) in the
main hospital catchment area as estimated for different values of the fatality rate among severe cases that were not hospitalized. Estimates
obtained with the baseline assumption are shown in orange. Vertical bars represent 95% of credible intervals. Percentages shown on top of the
figure represent the estimated average proportions of deaths that were not reported at the hospital obtained with different values of the fatality
rate among missed/untreated severe cases
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transmission, combined with variations in vaccine up-
take and in fertility rates may lead to erratic epidemio-
logical patterns [27], characterized by frequent
stochastic fadeouts, and irregular large epidemics. Occa-
sional large outbreaks may be followed by years of very
few cases, with inter-epidemic periods of unpredictable
length and frequency, during which the high fertility
characterizing the country can produce a fast, possibly
unnoticed, recruitment of susceptible individuals [6, 26–
28]. These considerations apply also to the South West
Shoa Zone.
We found that the 2013 SIA might have reached less

than 20% of residual susceptible individuals, which is
much lower than the observed 75% reduction in the sus-
ceptible proportion produced by the first regional SIA
conducted in southern Ethiopia in 1999 [29] and than
the coverage levels estimated for SIAs conducted in
other sub-Saharan countries (66–77%) [30]. The low im-
pact of 2013 vaccination campaign with respect to past
SIAs might have been influenced by problems in cold
chain operations or vaccine maintenance [25] and the
short duration of this campaign. However, the low im-
pact of 2013 SIA may also reflect difficulties in immun-
izing individuals who escaped routine programs and past
immunization efforts, especially through vaccination ac-
tivities performed as a response strategy to ongoing epi-
demics [31].
Remarkably, we found that hospitalization rates and

the effectiveness of passive surveillance based on hos-
pital admissions, in both detecting measles and prevent-
ing measles-related deaths, dramatically decrease with
travel distances from the hospital, becoming negligible
beyond 20–30 km from the hospital. In particular, our
estimates suggest that measles hospitalization rate de-
creases by about 80% within a 30-km travel distance
from the hospital. These results are consistent with what
observed in Kenya where all-cause admission rates were
found to decrease by 11–20% with every 5-km increase
in distance from the hospital [10]. A decrease of hospital
admissions with increasing distance from the hospital
was also found when estimating the global and regional
burden of severe acute lower respiratory infections [32].
The overall estimated cumulative incidence was 2.34%

(95% CI 2.06–2.66) of the population in less than 5 years.
CFR among hospitalized cases was 1.98% (95% CI 1.43–
2.72). However, while only 36 deaths were recorded at
the hospital, the spatial epidemiological analysis per-
formed highlighted that the observed epidemics may
have caused about 2300 additional deaths, consisting of
severe cases that did not received any hospital treatment.
These results suggest that the overall case fatality rate
among all measles infections might have been between 5
and 30%, significantly higher than published estimates
for epidemics occurred in 2005–2006 in Niger, Chad,

and Nigeria, namely 4.2–8.1% [13]. Obtained estimates
for the measles CFR are consistent with those obtained
for low-income countries during outbreaks occurring in
isolated populations (above 15%) [7]. The assumed CFR
among untreated measles cases essentially reflects our
estimate of the percentage of most severe cases (around
30%), and it is in line with estimates of measles CFR in
Ethiopia dating back to more than 30 years ago (around
27%) [7]. Estimates obtained on the total number of
deaths and on the overall case fatality rate strongly de-
pend on the assumption that all unobserved severe mea-
sles cases died. On the one hand, this represents a
worst-case scenario. On the other hand, it is worth con-
sidering that cases here defined as severe are those with
critical complications requiring to occupy, for two or
more consecutive nights, one out of the 200 beds of a
hospital in Ethiopia serving a potential catchment area
of roughly 1.3 Million people and representing the clos-
est well-resourced heath facility that can provide ad-
equate treatments and supportive care for 521,771
inhabitants.
Obtained results are supported by spatial trends we

identified in the relative risk of being hospitalized as a
consequence of other illness conditions (see Add-
itional file 1) and are consistent with what observed in
previous studies on a variety of illness conditions [10,
22]. The role of distance as a barrier to health care ac-
cess and affecting individuals’ mortality has been well
documented by recent population-based studies [8, 9],
although most of them do not differentiate between
causes of death [11] and between levels of care available
in facilities [11], and none of these are focused on mea-
sles. In particular, a cross-sectional survey recently con-
ducted in Ethiopia highlighted that children who lived
more than 30 km from the health center had a two- to
threefold greater risk of death than children who lived
near to the health center [8]. Similar results were found
when considering either traveling distances or travel
times [8]. In rural Tanzania, direct obstetric mortality
was found to be four times higher at 35 km from hos-
pital [11]. Finally, geographical clusters of acute abdom-
inal conditions in India were found to have a nine times
higher mortality rate and significantly greater distance to
a well-resourced hospital [12].
All these epidemiological evidences suggest that what

was observed for measles in the South West Shoa zone
may likely affect other diseases and characterize other
low-income settings of sub-Saharan Africa. Obtained re-
sults highlight that epidemiological estimates, based on
hospitalization records only, may dramatically underesti-
mate the burden of measles and should be carefully con-
sidered to design adequate and effective surveillance
activities. More, in general, as already suggested in [10,
11], disease burden estimates based on hospital data
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may be strongly affected by distance from the hos-
pital, although the amount of underestimation of dis-
ease burden may differ by disease [10, 11] and region
considered.
The analysis has several limitations that should be

considered in interpreting the results. The most import-
ant ones relate to the short observational period, the
limited area considered, and the difficult task of quanti-
fying unobserved severe measles cases. In particular, we
assume that severe cases occurring within the main hos-
pital’s catchment area that have not been reported at the
Woliso hospital were not treated at all for measles dis-
ease. Although past studies have not found any associ-
ation between child mortality and distance to small
health facilities (e.g., health posts) [8], most severe infec-
tions might have seek treatment at hospitals that are
more distant than the Woliso one. In addition, factors
other than distance such as individual sex, age, family’s
income, and geographical heterogeneity in incidence
levels of comorbidities and social support provided to
families might have strongly affected the access to
health care and the disease outcome of patients com-
ing from different locations [9]. Finally, misclassifica-
tion of measles patients may always occur [7]. These
limitations make it particularly difficult to reliably
quantify untreated cases and estimate their fatality
rate and the number of measles deaths, especially in
absolute terms [7]. Other limitations of the proposed
approach are determined by the lack of suitable data
to model heterogeneous vaccination coverage within
the hospital main catchment area, possible changes in
the measles hospitalization rates over time, variations
in the individual transmission rate of hospitalized
cases, and seasonal variations of the population dens-
ity as a consequence of migration flows between rural
and urban areas.

Conclusions
The carried out analysis represents a first attempt to
investigate the impact of spatial heterogeneity in hos-
pital accessibility on measles epidemiology, to quantify
the hidden burden of measles in low-income settings,
and to assess the effect of hospitalization in prevent-
ing death from severe measles disease. Epidemio-
logical patterns identified through the performed
analysis should be tested in other settings and may
strongly depend on both levels of care available in
health facilities [11] and infection rates in the consid-
ered community. If similar results will be confirmed,
geographical heterogeneity in the hospitalization rates
should be taken into account when estimating the
burden of diseases and the effectiveness of the public
healthcare system [7].

Additional file

Additional file 1: Supporting material. Model details, sensitivity analysis,
and additional results. (PDF 8654 kb)
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The implementation of Universal  
Test and Treat Programs: one-year 
experience from Test & Treat Project  
in Shinyanga and Simiyu Regions, Tanzania

Background
A poster aimed at presenting the Test & Treat Project in 
Shinyanga and Simiyu regions, northwestern Tanzania. 
In these regions the HIV prevalence is 5.9% and 3.9%, 
respectively. 
The evaluation concerns a community model of HIV care 
encompassing both Universal Test and Treat and Differentiated 
Care in four Care and Treatment Centres 

Description
Community-based HIV testing services and sensitization 
campaigns were implemented in public areas, factories, 
schools, and worship places based on a “hamlettesting” 
strategy. HIV testing was also offered routinely to all clients 
attending health facilities (HFs). All people tested HIV+ during 
a testing campaign were referred to a CTC through community 
health workers who represented a key component in linkage to 
care.

Conclusion
Conclusions/Next steps One-year data of Test & Treat Project 
in Tanzania demonstrate the potential of TCs to increase 
the overall testing coverage in a short time frame and 
preferentially include male clients. Linkage to care remained 
a challenge. Viral suppression was achieved in majority of 
clients on treatment. Determinants that underlie these initial 
results are being studied with the aim to develop a sustainable 
Tanzanian blueprint for the UNAIDS 90-90-90 goals.

POSTER PRESENTATION

Conference
22nd International AIDS Conference 

Location
Amsterdam – The Netherlands  

Presentation date
July 23rd – 27th 2018 

Authors
De Nardo P., Rinke de Wit T.,  
Bortolani A., Mfaume R., Pellizzer G., 
Kihulya M., Desderius B., Pozniak A.

Focus country
Tanzania 
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POSTER PRESENTATION

Conference
XXVII International Workshop on 
HIV Drug Resistance and Treatment 
Strategies  

Location
Johannesburg, South Africa  

Presentation date
October 21st – 23rd 2018 

Authors
Kiekens A., Lushaba J.S., Jordan M.R., 
Louw J.C., Vandamme A.M.

Focus country 
Multi-Country 

The poster starts assessing that HIV Drug Resistance 
(HIVDR) is a Wicked Problem: for this reason it requires a 
transdisciplinary approach. The study aimed to create an 
overview of all factors contributing to HIVDR and how they are 
interrelated and to create the first transdisciplinary systems 
map of causes leading to HIVDR.

The poster shows a Preliminary Systems Map of Causes 
Leading to HIVDR; 32 drivers of HIVDR and 130 connections 
have been identified from interviews and literature review. 

In particular, the core of the systems map describes sufficient 
suppression of viral load as a combination of sufficient drug 
levels and an efficient drug combination. Each of those drivers 
is influenced by other factors related to access to treatment, 
adherence and the healthcare system. HIVDR drivers directly 
associated with the core are mainly pharmaceutical, biological, 
healthcare system-related and adherence-related, whereas
preliminary results suggest that local experts indicate different 
drivers to be the core of HIVDR such as poverty, gender 
inequality, education and stigma. 
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• Combination of literature review and semi-structured interviews (Vandenbroeck
et al. 2007) with international and local experts from different fields (currently
N=10) (Table 1).

• Identification of drivers of HIVDR and links between drivers.
• Mapping of drivers of HIVDR and their connections using the KUMU software

(e.g. for obesity see Vandenbroeck et al. 2007).
• Expert review.

• Wicked problem: no single definition, more than one explanation, no model
solution, causes have roots in different fields of science and every wicked
problem is a symptom of another problem (Rittel et al. 1973).

• Wicked problems require a transdisciplinary approach (Figure 1).

• Several fields are crucial in the quest to prevent HIVDR: biology (molecular basis
of HIVDR), pharmaceutics (drug related), psychology (adherence and
stigmatization), etc.

• We aimed to create an overview of all factors contributing to HIVDR and how
they are interrelated and to create the first transdisciplinary systems map of
causes leading to HIVDR.

1 KU Leuven, Department of Microbiology and Immunology, Rega Institute for Medical Research, Clinical and Epidemiological Virology, Leuven, Belgium; 2 KU Leuven – University of Leuven, Honours
Programme Transdisciplinary Insights, Leuven, Belgium; 3 Tufts University School of Medicine, Boston, USA; 4 Tufts Medical Center, Boston, USA; 5 Gateway Health Institute, Johannesburg, South Africa; 

6 Center for Global Health and Tropical Medicine, Unidade de Microbiologia, Instituto de Higiene e Medicina Tropical, Universidade Nova de Lisboa, Lisbon, Portugal

A Kiekens1, JS Lushaba2, MR Jordan3,4, JC Louw5, AM Vandamme1,6

Transdisciplinary Systems Map of Causes Leading to HIV 
Drug Resistance

Hypothesis: 
HIV Drug Resistance (HIVDR) is a Wicked Problem

Results:
Preliminary Systems Map of Causes Leading to HIVDR

Table 1: overview of interviewees by discipline. Progress codes: A) experts were interviewed and data are included in the results;
B) experts were interviewed, but data are not included in the results, C) experts to be interviewed.

• 32 drivers of HIVDR and 130 connections between drivers were identified.
• Preliminary mapping reveals how some HIVDR drivers influence each other and

suggests that projects aimed at a specific driver may have a positive or negative
effect on other drivers. Further mapping is in progress.

The authors would like to thank Lindewe Cele, Santhana Gengiah, Bhavna Maharaj, Anushka Naidoo, Kogie Naidoo, Salim Karim,
Deenan Pillay, Tulio de Oliveira, Astrid Treffry-Goatly, Richard Lessells (CAPRISA) and Astrid Van den Eede, Eric van Wijngaerden,
Liesbet Vranken, Bernadette Dierckx de Casterlee and the students of the Honours Programme Transdisciplinary Insights (KU Leuven)
for sharing their expertise and their critical review. Our fieldwork visit was logistically supported by The Gateway Health Institute and
Choice Trust. The fieldwork visit to South Africa was supported by a travel grant of the FWO (Fonds Weteschappelijk Onderzoek –
Vlaanderen) and by AFSA (AIDS Foundation South Africa) and by an unrestricted educational grant to the Institute for the Future KU
Leuven by Abbvie. Furthermore we want to thank Medici con L’Africa CUAMM and in particular Giampietro Pellizzer for the guidance,
expertise and logistical support and Alessio Surian (UniPD) for his help with the preparation of the interview questions. This study was
approved by the Medical Ethics Committee UZ KU Leuven / Research (S61651 and S61845) and by Pharma-Ethics South Africa
(S61845).

• HIVDR is a wicked problem with various interconnected drivers which stem
from different disciplines. A shared, transdisciplinary, approach to preventing
HIVDR should be developed (Hadorn et al. 2008).

• Wicked problems cannot be solved by one single solution. A continuous
collaboration between disciplines is necessary to minimize emergence and
transmission of drug resistant HIV. It is critical to involve local experts and
people living with HIV in the identification of solutions in order to understand
their perception of the problem and to align scientific research with it.

• We suggest the map can be used to identify the part(s) of the HIVDR problem
with the highest solution-potential for further research.

• People living with HIV and local experts from three different study sites will be
interviewed at 2 sites in South Africa (one rural and one urban) and one urban site in
Tanzania.

• A comparison of identified HIVDR drivers and connections will be made between
international and local experts and between study sites.

• Development of a theoretical framework, which can be used to facilitate the
identification of local HIVDR drivers and possible solutions for a specific site.

Preliminary Findings:
• Greater scientific attention is needed to characterize the impact of stigma, poverty,

gender inequality and education on the emergence and transmission of drug resistant
virus.

Figure 3: Systems map from figure 1 with the core highlighted.
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Disciplines of International Experts Progress Code Disciplines of Local Experts Progress Code
Epidemiology A Induna (community head) B
Virology A Traditional healer B
Bioinformatics A Healthcare worker B
Medicine A Villager B
Public Health A Nurse B
Pharmacy A High school teacher B
Psychology A Religious Leader B
Anthropology A People living with HIV C
Visual Methodology A Local hospital technician C
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Sociology C
Philosophy C
Economy C
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• The core of the systems map describes sufficient suppression of viral load as a
combination of sufficient drug levels and an efficient drug combination (Figure
3). Each of those drivers is influenced by other factors related to access to
treatment, adherence and the healthcare system.

• HIVDR drivers directly associated with the core are mainly pharmaceutical,
biological, healthcare system-related and adherence-related, whereas
preliminary results suggest that local experts indicate different drivers to be the
core of HIVDR such as poverty, gender inequality, education and stigma.

Figure 2: Preliminary systems map of causes leading to HIVDR. The 32 drivers of HIVDR and the 130 connections identified 
from interviews and literature review are displayed in the form of a systems map. Elements are colored according to their 
category: access to treatment, adherence, biology and pharmacy, and healthcare system

Acknowledgements

Future

Conclusions

Discussion: Core Map

Results: continued
• Drivers are divided into four categories: 1) access to treatment, 2) adherence to

treatment, 3) biology and pharmaceutics and 4) healthcare system, as in figure
2. The strong interconnection between these four categories indicates that when
one category is approached, its link to the others should be kept in mind.

Methods

Figure 1: Schematic overview of 
the differences between 
disciplinarity, multidisciplinarity, 
interdisciplinarity and 
transdisciplinarity.
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the implementation of a Decentralized HIV
Service Delivery Model in North-Western 
Tanzania: Test & Treat Project in Shinyanga
and Simiyu Regions

Background
The latest recommendation to “treat all diagnosed with HIV” 
challenges the capacity of health systems, especially in low 
and middle resource countries. Differentiated ART delivery 
models are promising approaches to simplify and adapt HIV 
services across the treatment cascade. Nonetheless, their 
efficacy and sustainability could be greatly influenced by 
social and cultural factors and need to be addressed through a 
setting-based approach. The Test & Treat Project in Shinyanga 
and Simiyu Regions, Tanzania aims to implement a model 
of HIV care encompassing both Universal Test and Treat and 
Differentiated Care. 

The study is currently ongoing in four HIV clinics (CTC) located 
in Shinyanga and Simiyu Regions and the poster reports the 
protocol and preliminary data of a decentralized HIV services 
delivery model (SDM). The intervention is based on a client-
centred approach through peer-to-peer support. 
This intervention study assesses the effectiveness of a 
(hybrid) differentiated SDM in a resource-poor setting with 
low health care coverage. The Test & Treat club model seems 
to be a promising sustainable client-centred approach for 
PLHIV and for reducing unnecessary burdens to clients and 
the health facilities. The project approach is meant to serve 
as a proof of successful implementation of club model, which 
could be put in place and scaled up in other Tanzanian regions. 
Clinical, social and economic analyses will provide data on its 
feasibility and sustainability in the study sites, thus informing 
on the issues to be addressed while scaling up the model at 
the country level.
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Abstract 

Community health insurance (CHI) is an innovative tool for 
providing financial protection and facilitating access to health 
services for poor rural populations in middle- and low-income 
countries.

Within the framework of the different types of community 
prepayment schemes that can be implemented in limited-
resource settings, CUAMM conducted a feasibility study in 
the rural district of Oyam, Uganda, from October to December 
2016 in order to assess the practicality of implementing a CHI 
scheme there.

We surveyed 180 households to investigate the key factors 
impacting the community’s access to health services. In 
addition to demographic and socio-economic parameters, we 
analyzed morbidity statistics, people’s behavior in the event of 
illness and maternity, the methods they used to cover health 
care expenses, their degree of ability and willingness to take 
part in a CHI scheme and the pre-existence in the area of 
mutual aid groups. We also carried out 40 interviews with key 
technical and political authorities from the district to explore 
the role that community leaders might play in implementing 
such a scheme.

Through our analysis of the data collected we were able to 
verify the presence of key feasibility factors for launching a 
micro-insurance scheme in the area. Health care seemed to 
be quite important for the community, which was also well 
aware of the heavy cost of accessing it. Its members found the 
quality of the services provided by local health facilities to be 
acceptable, and trusted the health workers providing them. 

Our study, therefore, demonstrated how a well-designed 
micro-insurance scheme could serve as a viable tool for 
expanding access to health care and offering financial 
protection to local communities such as the one in Oyam.

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.
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A B S T R A C T

Community health insurance (CHI) aims to provide financial protection and facilitate health care access among
poor rural populations. Given common operational challenges that hamper the full development of the scheme,
there is need to undertake systematic feasibility studies. These are scarce in the literature and usually they do not
provide a comprehensive analysis of the local context.

The present research intends to adopt a mixed–methods approach to assess ex-ante the feasibility of CHI. In
particular, eight preconditions are proposed to inform the viability of introducing the micro insurance. A case
study located in rural northern Uganda is presented to test the effectiveness of the mixed–methods procedure for
the feasibility purpose. A household survey covering 180 households, 8 structured focus group discussions, and
40 key informant interviews were performed between October and December 2016 in order to provide a
complete and integrated analysis of the feasibility preconditions. Through the data collected at the household
level, the population health seeking behaviours and the potential insurance design were examined; econometric
analyses were carried out to investigate the perception of health as a priority need and the willingness to pay for
the scheme. The latter component, in particular, was analysed through a contingent valuation method.

The results validated the relevant feasibility preconditions. Econometric estimates demonstrated that
awareness of catastrophic health expenditures and the distance to the hospital play a critical influence on
household priorities and willingness to pay. Willingness is also significantly affected by socio–economic status
and basic knowledge of insurance principles. Overall, the mixed-methods investigation showed that a com-
prehensive feasibility analysis can shape a viable CHI model to be implemented in the local context.

1. Introduction

Community health insurance (CHI) has the potential to contribute
significantly to the achievement of universal health coverage in low-
and middle-income countries when national health insurance is not
available. As mentioned by the World Health Organization (2013) rural
households in these settings lack adequate financial protection when-
ever illness strikes. They also face multidimensional impoverishing ef-
fects due to out-of-pocket payments for health services (see for a lit-
erature review Adebayo et al., 2015). Although governments are
expected to play a leading role in this regard, only a small fraction of
public revenues in low- and middle-income countries is allocated to the
provision of health care services (Preker et al., 2002). Conversely, direct
payments dominate health care financing and create barriers to access
among poorer populations. The resulting health expenditures are often
unpredictable and unaffordable; this, in turn, leads to long delays in
seeking care and escalation of disease severity (Ali et al., 2017).

In recent years, CHI has been adopted in Asia and Sub-Saharan
Africa as an innovative option to extend access to health care among
poor rural populations (Palmer et al., 2004; Sommerfeld et al., 2002).
According to a relevant study by Preker et al. (2002), this system has
the potential to contribute significantly to the achievement of universal
health coverage in low- and middle-income countries. The essence of
the scheme is to mobilize health care resources through a prepayment
system and provide financial protection to individuals and households
with a view towards mitigating the impoverishing effects of ill health
(Shigute et al., 2017).

In general, most of the scholarly literature on CHI (Adebayo et al.,
2015; Basaza et al., 2008; Criel et al., 2004; De Allegri et al., 2009;
Panda et al., 2016) focuses on the different operational difficulties that
often impede the achievement of the health insurance full potential.
Criel et al. (2004) argue that the interaction between the intervention
and the specific context of the intervention can explain the divergent
results reported by proponents of CHI. An analytic review by (De Allegri

https://doi.org/10.1016/j.socscimed.2018.01.027
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In October 2015, a Bari-based group of Doctors with Africa 
CUAMM volunteers set up and began providing an itinerant 
primary healthcare service to migrant farm workers living in 
four makeshift encampments (known locally as “ghettoes”) in 
Foggia, in Italy’s southern Apulia region. 
Our poster presents data on the activities carried out in more 
than two years of service, including indications as to the trust 
of the beneficiaries (percentage of return visits; average 
number of daily visits). The overall health picture of the farm 
worker population suggests that while providing the latter with 
such a targeted service is of critical importance, it needs to be 
paired with further initiatives to protect both them and their 
families. 
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MEDICI COL CAMPER (CUAMM): 
SERVIZIO ITINERANTE  
DI ASSISTENZA SANITARIA  
DI BASE AI BRACCIANTI  
AGRICOLI DEL FOGGIANO

AUTORI
Cavagna C.1, Raho L.1, Schiavone M.1, 
Marotta C.1, Volpe A.1, Zacchè I.1,  
Cotugno S.1, Di Gennaro F.1, Laforgia R.1, 
Pellizzer G.1, Putoto G.1

1. Medici con l’Africa Cuamm

INTRODUZIONE
A partire da ottobre 2015, un gruppo di 
volontari dell’ONG Medici con l’Africa CUAMM 
- gruppo Bari, in collaborazione con la ONLUS 
Prof Nicola Damiani ha organizzato e offerto 
un servizio itinerante di assistenza sanitaria di 
base presso 4 insediamenti (Ghetti) di migranti 
braccianti agricoli presenti nel foggiano (Ghetto 
Ghana - Località Tre Titoli - Cerignola); Ghetto 
Bulgari (Borgomezzanone - Manfredonia); 
Ghetto Pista (Borgomezzanone - Manfredonia); 
Casa Sankara-Arena (San Severo). 

AZIONE
Il servizio viene svolto ogni domenica,  
a rotazione tra i 4 Ghetti, da un massimo  
di 6 operatori (2 medici, 1 infermiere, 3 volontari 
di diversa formazione, 1 driver) attraverso 
un camper adibito ad ambulatorio mobile. 
La comunità viene avvisata con anticipo 
settimanale grazie alla collaborazione di altre 
associazioni presenti in loco e con i referenti 
dei Ghetti che si occupano della divulgazione 
interna agli stessi, mediante volantini  
e passaparola.

Nel giorno di attività, arrivati al Ghetto  
ci si posiziona in un punto preventivamente 
concordato tale da facilitarne l’accesso  
da parte di tutti. L’attività ambulatoriale  
inizia intorno alle ore 12 circa. All’esterno  
del camper, viene organizzato un triage  
per rendere l’accesso ordinato e con priorità 
di visita. Sul camper rimane un medico, 
un infermiere e un volontario addetto alla 
registrazione della visita. L’ambulatorio rimane 
aperto a fino al tramonto, per una media di 
5 h/die. Sono stati analizzati i dati descrittivi 
degli accessi registrati da ottobre 2015  
a gennaio 2018.

RISULTATI 
Nei 28 mesi di attività svolti, sono state 
effettuate in totale 79 giornate di servizio per 
un totale di 3.150 accessi (media 40 accessi/
die). Di questi, il 60% era una prima visita, 
mentre il 40% era un accesso ripetuto.  
Il numero totale di pazienti visitati è stato 
di 1.890 (81% M). La fascia d’età 
maggiormente rappresentata è stata quella 
dei 15-30 anni (78,7%). Il 34% dei pazienti 
ha dichiarato di avere un documento di 
riconoscimento valido. I principali motivi 
di accesso documentati sono riferibili alle 
seguenti categorie: 46% sintomatologia 
osteo-muscuscolare e/o da affaticamento; 
18,8% odontoiatrico; 10,2% sintomi 
respiratori/influenzali; 8,1% dermatologico; 
3,9% ostetrico/ginecologico; 3,9% trauma; 
3,6% cardiovascolare; 2,4% sintomi oftalmici; 
1,2%dimetabolici; 0,6% psicologici.  
L’88% degli accessi ha richiesto un intervento 

farmacologico; le classi farmaceutiche 
maggiorante utilizzate sono state:  
Fans, Antibiotici, Gastroprotettori, Adiuvanti, 
Topici. Il 5% non ha richiesto alcun tipo 
di intervento, mentre il 7% ha richiesto 
un’assistenza complessa, quindi una presa 
in carico da parte del Sistema Sanitario 
Regionale.

CONCLUSIONI
L’attività sanitaria svolta presso i Ghetti  
ha dimostrato, dalla percentuale di accessi 
ripetuti e dal numero medio di visite/die, 
come le comunità destinatarie nutrano una 
buona fiducia nel servizio offerto. Il bisogno  
di salute emerso con maggiore frequenza  
è riferibile ad una sintomatologia correlabile 
alle specifiche attività di lavoro svolte, 
nonché alle condizioni abitative e igienico-
sanitarie caratteristiche dei Ghetti stessi. 
In conclusione, dal profilo di salute emerso 
dalla nostra esperienza, si può evincere come 
una risposta sanitaria specifica per questa 
popolazione sia indispensabile, ma che da 
sola non sia sufficiente. Necessarie ed urgenti 
sono azioni intersettoriali coordinate volte 
alla tutela integrata dei braccianti agricoli  
e delle loro famiglie.

Questa pubblicazione è stata realizzata con il contributo della Agenzia Italiana per la Cooperazione allo Sviluppo. I contenuti di questa pubblicazione sono di esclusiva responsabilità di Medici con l’Africa 
Cuamm e non rappresentano necessariamente il punto di vista dell’Agenzia.
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Network initiatives to help build a new 
culture of health in Italy’s Veneto Region: 
the “Train of Health” 

Chronic-degenerative diseases are a leading cause of 
morbidity and mortality worldwide. Co-promoted by Doctors 
with Africa CUAMM and Railroad Workers with Africa, the 
“Train of Health” initiative offered free checkups in a “medical 
center” set up in a train traveling through the seven provinces 
of Italy’s northern Veneto region.

The aim of the initiative was to identify and provide counseling 
on health risk factors such as smoking, hypertension, fasting 
hyperglycemia, hypercholesterolemia and excess weight. 
It spurred a good level of community engagement, with the 
participation of 838 individuals from all seven provinces 
including some who failed to take advantage of the services 
provided by the region’s healthcare system and who were 
therefore at greater risk than others.
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PITCH SESSIONE 5 
Promozione della Salute e Lotta al Tabagismo 

Iniziative di rete per diffondere una nuova cultura della salute  
in Regione Veneto: il Treno della Salute
C. Bertoncello 1, S.E. Bennici 1, M. Fonzo 1, T. Baldovin 1, F. Russo 2, G. Putoto 3, V. Baldo 1
1Unità di Igiene e Sanità Pubblica - DSCTV - Università di Padova
2Direzione Prevenzione sicurezza alimentare veterinaria - Regione Veneto - Venezia
3Programmazione e ricerca operativa - Medici con l’Africa CUAMM - Padova

INTRODUZIONE
Le malattie cronico-degenerative costituiscono la principale causa di mortalità e morbosità. L’iniziativa “Il treno 
della salute”, promossa dai Medici con l’Africa – CUAMM, attuata grazie al coinvolgimento di Ferrovieri con 
l’Africa, la Direzione Prevenzione – Sicurezza Alimentare – Veterinaria del Veneto, ha offerto controlli sanitari 
gratuiti per la rilevazione dei fattori di rischio e counseling per migliorare la propria salute. Lo scopo dello 
studio è indagare le caratteristiche della popolazione che ha aderito, rispetto alla popolazione generale del 
Veneto, ed il ruolo dell’iniziativa nell’ambito degli interventi di promozione della salute.

MATERIALI E METODI
L’iniziativa si è snodata nelle stazioni delle sette province venete. I partecipanti comprendono chi transitava 
per la stazione e chi vi si è recato appositamente per partecipare. Sono stati valutati i fattori socio-demografici, 
di rischio (fumo, ipertensione, iperglicemia a digiuno, ipercolesterolemia, eccesso ponderale) e protettivi 
(adesione agli screening, consumo di frutta e verdura, attività fisica). I risultati ottenuti dall’elaborazione dei dati 
raccolti sono statti confrontati con i dati ISTAT e della Sorveglianza PASSI. 

RISULTATI
Hanno partecipato 838 persone, provenienti da tutte le province. I partecipanti, rispetto alla popolazione del 
Veneto, presentano una maggiore percentuale del sesso maschile (54% vs 49%), di stranieri (17% vs 10%) e 
di disoccupati (7% vs 4%). Le classi d’età più rappresentate sono quelle tra i 50 e i 69 anni, seguite da quella 
tra i 20 e i 29. Sei partecipanti su 10 possiedono uno o due fattori di rischio, il 13,6% 3 e l’1,5% 4. Si conferma 
un rischio maggiore nel genere maschile, a bassi livelli di istruzione e che aumenta con l’età. Rispetto ai dati 
PASSI, a eccezione dell’abitudine al fumo, i partecipanti presentano una maggiore prevalenza di fattori di 
rischio, mentre, per l’aderenza agli screening, per quanto la percentuale sia comunque elevata a conferma 
dell’efficacia degli interventi nel Veneto, si attesta ad un valore inferiore rispetto ai dati della popolazione 
generale. La maggioranza (60%) ha dichiarato di mangiare una o due porzioni di frutta e verdura al giorno e 
un consumo più consistente è associato al sesso femminile, all’età superiore a 50, alla nazionalità italiana e al 
non essere disoccupati. 

CONCLUSIONI
L’iniziativa ha registrato una buona adesione, i soggetti che si sono sottoposti allo screening costituiscono uno 
spaccato a rischio: l’iniziativa ha intercettato delle persone che sfuggono in parte alla maglia dei servizi, risulta 
quindi utile e complementare per raggiungere in futuro più elevati livelli di salute nella popolazione. 
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Quality of care for children with acute 
malnutrition at health center level in 
Uganda: a cross sectional study in West 
Nile region during the refugee crisis

Nutrition 01 D Uganda 

Abstract 

Uganda’s Arua District is home to some of the country’s 
largest refugee camps. The prevalence of moderate and severe 
acute malnutrition in children residing there is higher than the 
national estimates (10.4% and 5.6%, respectively, versus 3.6% 
and 1.3%).

This study assessed the quality of care provided in six health 
facilities in the district to acutely malnourished children. 
The overall scores were mediocre, revealing a number 
of gaps including a lack of adequately-skilled personnel, 
case mismanagement, the unavailability of basic supplies 
including therapeutic foods for children, and the absence of 
consolidated links with local communities. 

Our findings suggest that the quality of care provided by the 
district’s health centers to malnourished children falls well 
below the recommended standards. It is critical, therefore, 
to find effective ways to improve their adherence to national 
guidelines and ensure the provision of therapeutic foods, 
ongoing service monitoring and the creation of more robust 
links with communities by way of health worker activities in 
villages.

Papers

PAPER

Authors
Wanzira H., Muyinda R., Lochoro P., 
Putoto G., Segafredo G., Wamani H., 
Lazzerini M.

Published in 
BMC Health Services Research,  
July 2018

Link
https://doi.org/10.1186/s12913-018-
3366-5

Topic
Nutrition

Focus country 
Uganda

Doctors with Africa CUAMM Field researchp. 150



Nutrition 01 D Uganda Papers

RESEARCH ARTICLE Open Access

Quality of care for children with acute
malnutrition at health center level in
Uganda: a cross sectional study in West
Nile region during the refugee crisis
Humphrey Wanzira1* , Richard Muyinda2, Peter Lochoro2, Giovanni Putoto2, Giulia Segafredo2, Henry Wamani3

and Marzia Lazzerini1

Abstract

Background: Arua district, in Uganda, hosts some of the largest refugee camps in the country. The estimated
prevalence of moderate and severe acute malnutrition in children is higher than the national estimates (10.4
and 5.6% respectively, compared to 3.6 and 1.3%). This study aimed at assessing the quality of care provided to
children with acute malnutrition at out-patient level in such a setting.

Methods: Six facilities with the highest number of children with malnutrition were selected. The main tool
used was the National Nutrition Service Delivery Assessment Tool, assessing 10 key areas of service delivery and
assigned a score as either poor, fair, good or excellent. Health outcomes, quality of case management and data
quality were assessed from the health management information system and from the official nutrition registers.

Results: All facilities except two scored either poor or fair under all the 10 assessment areas. Overall, 33/60
(55%) areas scored as poor, 25/60 (41%) as fair, 2/60 (3.3%) as good, and none as excellent. Main gaps identified included:
lack of trained staff; disorganised patient flow; poor case management; stock out of essential supplies including
ready-to-use therapeutic foods; weak community linkage. A sample coverage of 45.4% (1020/2248) of total children
admitted in the district during the 2016 financial year were included. The overall mean cure rate was 52.9% while the
default rate was 38.3%. There was great heterogeneity across health facilities in health outcomes, quality of
case management, and data quality.

Conclusion: This study suggests that quality of care provided to children with malnutrition at health center level is
substandard with unacceptable low cure rates. It is essential to identify effective approaches to enhance adherence to
national guidelines, provision of essential nutritional commodities, regular monitoring of services and better linkage
with the community through village health teams.

Keywords: Acute malnutrition, Children under 5 years, Quality of care, Quality assessment, Health center
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Background
Under-nutrition is a major cause of morbidity in children
under 5 years [1]. The most recent estimates indicate that
52 million children under 5 years are diagnosed with wast-
ing and 17 million with severe wasting and of these, 26.9%
occur in Sub-Saharan Africa [1].
In Uganda, under-nutrition is considered a condition

of public health importance [2]. National estimates re-
port that 3.6% children suffer from moderate acute
malnutrition (MAM) while 1.3% have severe acute
malnutrition (SAM) [3]. However, this prevalence is
heterogeneous across regions. For instance, the West
Nile region, currently considered as a humanitarian
setting and hosting refuges from South Sudan and
Congo [4, 5] has the highest reported prevalence of
MAM and SAM in the country at 10.4 and 5.6% re-
spectively [3]. This is far above the target identified by
the World Health Assembly which adopted the goal of
reducing and maintaining the prevalence of wasting in
children to under 5% by 2025 [6, 7].
Uganda is committed to reducing malnutrition and

has identified this as a key part of its strategy for
becoming a middle-income country by 2040 [8]. Actions
to address malnutrition were included in the Na-
tional Development Plan 2015/2016–2019/20 [9] and
in the Uganda Nutrition Action Plan 2011–2016 for
multi-sectoral support [10]. The Ministry of Health
(MoH) developed the Integrated Management of Acute
Malnutrition (IMAM) guidelines in 2006 and updated
them in 2011 [11] and 2016 [2], in line with the WHO
recommendations. The guidelines provide details for
the management of children with both MAM and SAM
at health facility level and include recommendations for
screening and follow up at community level. Support
has been provided from both international and local
stakeholders especially the procurement and distribu-
tion of therapeutic foods and basic nutritional equip-
ment [10, 12].
However, several studies have shown that adopting

guidelines, providing training and basic equipment per
se do not actually ensure that care is delivered according
to set standards [13–17]. Assessments of the quality of
nutritional services in other settings have highlighted
poor adherence to guidelines leading to substandard
health outcomes [14, 15, 18]. Therefore identifying
areas of substandard quality of care is an important step
towards improvement of health services [18–23]. In
Uganda there is limited published literature on the per-
formance of health facilities offering nutritional services,
especially in a refuge setting. The aim of this study was to
carry out an assessment of the quality of care provided to
children admitted with acute malnutrition at out-patient
therapeutic care (OTC) level in Arua district, West Nile
region.

Methods
Study design, population and setting
This was a cross sectional study and is reported according
to the STROBE guidelines. It was conducted between July
and August 2016 in Arua district. According to the 2014
census, the estimated population in the district is 808,745
residents, [24]. By May 2017, the district was hosting ap-
proximately 174,396 refugees mainly from South Sudan
and DR Congo [4]. For this assessment, six health facilities
were selected out of the 55 government owned facilities
based on the following criteria; those providing nutrition
services, those with the highest reported number of mal-
nourished children according to the Health Management
and Information System (HMIS) data for the financial year
2016 (July 2015 to June 2016) [25] and whose staff agreed
to participate. Exclusion criteria included difficult to ac-
cess facilities and those without a staff assigned to be re-
sponsible for nutrition service delivery.

Data collection tools, procedures and variables
Nutrition service delivery
The Nutrition Service Delivery Assessment (NSDA) was
the main tool used for this evaluation. The tool was de-
veloped by the Uganda MoH with support from external
partners as the official national instrument for assessing
performance of nutritional services [26]. It assesses 10
key capacity areas of nutrition service relevant at out-
patient level, including: general information on service
implementation, adequate human resources, provision of
nutritional services, community linkage, quality improve-
ment activities, materials and supplies, nutrition unit re-
quirements, store management, logistics management for
commodities, monitoring and evaluation. Data sources in-
clude: direct observation, documents review, interviews
with health staff, village health teams (VHTs) and mothers
of children diagnosed with malnutrition. For each chapter,
using strict criteria specified in the tool (similar to check-
lists), a final judgment on the quality of the services was
made and a final score assigned as one of four pre-defined
categories: poor, fair, good and excellent. The tool also
guides the identification of specific gaps in service delivery
in each of the capacity areas.
The study team involved in the NSDA assessment in-

cluded a senior paediatrician, a nutritionist and a public
health expert, all experienced in the National IMAM
guidelines [2] and in the use of the NSDA tool [26].

Health outcomes
Health outcomes were extracted from the HMIS by a
national HMIS focal person for the review period (finan-
cial year 2016), according to six categories based on the
national definitions in the IMAM guidelines [2]: 1) Cured:
attaining a weight-for-height ≥ − 2 standard deviation (SD)
from the mean based on the WHO 2006 standards or

Wanzira et al. BMC Health Services Research  (2018) 18:561 Page 2 of 10
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mid upper circumference (MUAC) of ≥12.5 cm; 2)
Non-responders: not reaching discharge criteria after
three months or four months for the HIV/TB patients; 3)
Defaulters: absent for 2 consecutive follow up visits; 4)
Transferred to in-patient care (ITC): condition has deteri-
orated and requires in-patient care or not responding to
treatment; 5) Transferred to to another out-patient care
facility (OTC): patient transferred to other nearby OTCs
or as requested by caregiver; and 6) Died: patient died
while in the program.

Quality of case management and quality of data
Quality of case management and quality of data were
assessed for each child enrolled in the program during
the 2016 financial year using the Integrated Nutrition
Register (INR) as a source of data. The INR is the official
register at the health facility level where all information
on malnourished children is recorded. Data extraction
was conducted by a team of six data collectors, trained
for this purpose, and directly supervised by a nutritionist.
Data collection tools were pre-defined and pilot tested, and
standard operating procedures (SOP) were developed to
standardise the data extraction process. Quality of case
management was assessed using the national guidelines
as reference for standards [2] and using five pre-defined
process outcomes:1) Correct diagnosis: correct assignment
of the category of malnutrition based on weight-for-height
Z-score or MUAC as follows: MAM if weight-for-height
Z-score > − 3 and < − 2 standard deviation or MUAC (6 to
59 months) > 11.5 and < 12.5 cm and no bilateral pitting
oedema; and SAM if weight-for-height Z-score < − 3
Standard deviation or MUAC (6 to 59 months) < 11.5 cm,
bilateral pitting oedema, no medical complications and
passes appetite test; 2) Correct treatment: correct treat-
ment of cases with SAM such as: 10% glucose/sugar for
hypoglycaemia at triage, Amoxicillin for bacterial infec-
tions on first day, Measles vaccination on admission (if
> 9 months and not yet received), Vitamin A capsule
given once at discharge, Iron and folic acid prescribed
in presence of anaemia, Mebendazole/Albendazole for
helminthic infections on second visit and Ready to Use
Therapeutic Foods (RUFT) called Plumpy nut, as main
malnutrition prescription; 3) Correct evaluation of HIV:
HIV test performed on all patients following the national
testing algorithm [27]; 4) Correct counselling of care givers/
patients on key messages: delivery of counselling in the
following area, as for the national guideline [2]: nutrition,
RUFT administration, hygiene, HIV; and 5) Correct exit
health outcome assigned: correct assignment of the exit cri-
teria as for the national guideline [2] criteria, as follows:
cured, non-respondent, defaulted, transfer to in-patient care
or out-patient care and died.
Data quality was assessed using the following two

pre-defined indicators: 1) data completeness defined for

each single case as “complete” if in information on the
following 15 key required fields were filled in: date, patient
name, type of nutritional management, nutritional status at
enrolment, HIV status at enrolment, anti-retroviral therapy
services at enrolment, visit date, oedema, weight, height/
length, MUAC colour, Z-score, therapeutic feeds, target exit
criteria, exit outcome; and 2) internal consistency defined
for each single case as “consistent” if i) the height of the
child was consistent over time (ie not decreasing) and ii)
the date of the visits was consistent over time (ie progres-
sive dates in the register).

Data management
Data was collected and double entered into pre-formatted
excel spreadsheets and checked for consistency and accur-
acy by two supervisors before analysis. The distribution of
the health facility categorical parameters was presented as
frequencies with respective proportions. Health outcomes
were assessed against the SPHERE standards [28]. Case
management and data quality indicators were assessed
against a predefined target of at least 80%. Cases with
missing information on health outcomes and quality of
case management were counted as incorrect. A two sided
p-value of < 0.05 was considered as statistically significant.

Results
Characteristics of the health facilities
The selected population sample, from the six facilities,
accounted for 45.4% (1020/2248) of total caseload of
malnourished children treated in Arua district during
this review period (Fig. 1).
Characteristics of the health facilities are reported in

Table 1. Overall, the number of children treated in each
facility varied (from 318 to 61) but this was not directly
proportional to the estimated population coverage (number
of children diagnosed per 1000 population coverage ran-
ging from 2.8 to 32.8).
Four out of six facilities had two or less staff assigned

to the nutrition unit, with only one facility having a clinical
officer involved. Overall, only one staff (7.6%) had been
trained in the IMAM guidelines.

Nutrition service delivery assessment
All facilities except two scored either poor or fair under
all the 10 assessment areas of the NSAD tool (Table 2).
Overall, 33/60 (55.0%) areas were scored as poor, 25/60
(41.7%) as fair, 2/60 (3.3%) as good, and none as excellent.
In particular, the following two areas were scored as poor
in all facilities: quality improvement activities and monitor-
ing and evaluation (see Additional file 1). Figure 2 shows a
summary the distribution of the NSDA scores.
Table 3 shows the specific gaps in quality of nutritional

services identified with the NSDA. Key findings in-
cluded: poor organisation of services at the nutrition
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service delivery point; poor case diagnosis and treat-
ment; stock out of nutrition foods; weak community
linkage mechanisms.
Of note, the assessment also identified some areas with

good service delivery. All health facilities were using HMIS
forms (INR and monthly quarterly reports), had basic nutri-
tion equipment (weighing, length/height measuring scales
and MUAC tapes), essential job aids (Z-score classification
and counselling aids), VHTs were engaged and there
was evidence of quarterly supervision conducted by dis-
trict health team.

Health outcomes
The distribution of health outcomes is shown in Fig. 3.
The cure rate and defaulter rate were the two health out-
comes that were predominantly assigned (see Additional
file 1). The overall cured rate in all the six health facilities
was 52.9% while the overall defaulting rate was 38.2%. Sig-
nificant heterogeneity was observed between these out-
comes across health centers with the cure rate ranging

from 31.2 to 74.4% and the defaulting rate ranging from
18.7 to 63.9%. During the entire study period, 37 children
(4.0%) were transferred to ITC, 13 (1.3%) were classified
as non-responders and only one participant (0.1%) was
recorded to have died.

Quality of case management
Overall, 994 cases of malnourished children were identified
in the INR and reviewed (see Additional file 1). Health facil-
ity performance on all case management process indicators
was highly heterogeneous across facilities (Table 4). The
rate of correct diagnosis ranged from 4.5 to 91.2%, correct
treatment from 0 to 50.0%, correct HIV status assignment
from 58.1 to 91.2%, correct counselling from 11.2 to 99.3%
and correct exit outcome from 0 to 75.9%. The overall aver-
age rates were as follows: correct diagnosis at 34.6%; correct
treatment at 19.2%; correct counselling at 47.6%; correct
evaluation of HIV at 73.5% and correct exit outcome at
16.7%. None of the overall estimates for process outcomes
reached the pre-defined target of 80% with a statistically

Fig. 1 Study flow diagram

Table 1 Key characteristics of the health facilities

Variable Health facility

HC 1 HC 2 HC 3 HC 4 HC 5 HC 6 Totals

Health Center levela IV III III III III III –

Estimated population coverage 32,000 3960 22,548 13,779 2500 21,662 96,449

Children diagnosed with acute malnutritionb 318 292 116 151 82 61 1020

Number of staff assigned to the nutritional unit 2 2 3 1 3 2 13

Nutritional staff qualification

Clinical officer 1 0 0 0 0 0 1

Enrolled nurse/midwife 1 1 1 0 3 2 8

Nursing assistant 0 1 2 1 0 0 4

Staff trained in IMAM guideline 1 0 0 0 0 0 1
aLevels of primary health care in Uganda is tiered into health center I,II,III and IV
bHMIS data July 2015 – June 2016 (financial year)
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significant difference when compared to this threshold (chi
p-value = 0.001).

Data quality
There was high heterogeneity across health centers in
data quality. Data completeness ranged from 0 to 32.1%
and data consistency ranged from 0 to 87.6% (Table 4).
The overall mean completeness rate was 4.4% and

consistency at 20.7% with both indicators far below the
pre-defined threshold of 80% (chi p-value = 0.001).

Additional analysis
No clear correlation could be found between single indica-
tors (NSDA scores, cured rate, process outcomes, quality
of data) and the type of health center (level IV vs III), or
the volume of work (number of children admitted). No
clear internal correlation among different indicators could

Table 2 Performance of health facilities in the selected capacity areas

Capacity area Health facility Scorea

HC 1 HC 2 HC 3 HC 4 HC 5 HC 6

1. General information on service implementation Fair Good Fair Fair Fair Fair

2. Adequate human resources Poor Poor Poor Poor Fair Poor

3. Provision of nutritional services Fair Fair Fair Poor Fair Poor

4. Community Linkagetable Fair Fair Fair Poor Poor Good

5. Quality improvement activities Poor Poor Poor Poor Poor Poor

6. Materials and Supplies Poor Fair Poor Poor Fair Poor

7. Nutrition unit requirements Fair Fair Poor Fair Fair Poor

8. Store management Poor Fair Fair Poor Fair Fair

9. Logistics Management for commodities Poor Poor Fair Poor Fair Poor

10. Monitoring and evaluation Poor Poor Poor Poor Poor Poor
aScore performance categories according to the NSDA tool: poor; fair; good; excellent [26]

Fig. 2 Distribution of NSDA scores by facility
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Table 3 Gaps in quality of nutritional services observed by capacity area

Capacity area Observed issue

Organisation of services Nutrition services delivered “under the tree”

Working hours unclear

Frequent service delays if rain

No triage

Chaotic organisation, no clear roles and responsibilities

No transport for children sent In-patient Therapeutic Care (ITC)

Working hours unclear

Case management Triage not performed

Mid Upper Aram Circumference (MUAC) not routinely done at all entry points
(Out patients department -OPD, Tuberculosis and Anti retroviral therapy - TB/ART)

Mis-classification SAM/MAM

Z-score never used (only MUAC used)

No history taking

Comprehensive clinical examination as per the Integrated Management of Childhood
Illnesses (IMCI) not performed

Treatment Water with sugar not offered at admission

10 key messages on RUTF not delivered

Individual counselling never performed

Amoxicillin, vitamine A, Iron and mebendazole not prescribed

MAM and SAM usually treated the same

Integrated Management of childhood Illnesses (IMCI) HIV status often indicated as unknown despite availability of testing kits

TB rarely assessed

Children at OPD not always assessed for nutritional status

Children with malnutrition not assessed according to IMCI

Staff working in out-patient care not trained in IMCI

Old IMCI job aids in some facilities

Supplies Stock out of RUTF observed in many facilities

Lack of mean of transport to facilities

Lack of timely request from facilities

Staffing Lack of staffing with some facilities having no nutritional focal person appointed

Lack of nutritional specific training

Poor practices even among trained staff

Village Health Teams (VHTs) usually not formally trained but doing the job at
OTC in place of facility staff

Community linkage VHTs screening reports not readily available

Blank VHTs registers

No effective means of communication between facilities and village health teams (VHTs)

No incentives for the VHT

Quality improvement Several supportive supervision activities are conducted on a quarterly basis, at facilities
but only few are specific to nutrition

Abbreviations: ART Anti Retro-viral Therapy, HIV Human Immune-deficiency Virus, IMCI Integrated Management of Childhood Illness, ITC In-patient Therapeutic Care,
MAM Moderate Acute Malnutrition, MUAC Mid-Upper Arm Circumference, OPD Out Patients Department, OTC Out-patient Therapeutic Care, RUTF Ready-to-Use
Therapeutic Foods, SAM Severe Acute Malnutrition, TB Tuberculosis, VHT Village Health Teams
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be found (performance of the different indicators did not
seem to be directly linked to each other).

Discussion
This is the first study reporting on the performance of
nutritional services for children in Arua district. The
assessment shows that, even though some positive as-
pects were observed, there are substantial deficiencies
in the quality of nutrition services at health center level
in Arua district. Significant gaps were observed both by

using the national tool for Nutrition Service Delivery
Assessment (NSDA) and by reviewing key indicators of
health outcomes, case management and data quality in
the official records.
The observed health facility cure rate of 52.9% was

far below the international SPHERE standards target
set at above 75% [28], while the defaulting rate of
38.3%, was significantly higher than the standard’s target set
at below 15% (28). One of the possible reasons for this low
cure rate may be the lack of adherence to guidelines for

Fig. 3 Distribution of health outcomes

Table 4 Case management and data quality

Variable Health facility

HC 1
N = 194

HC 2
N = 137

HC 3a

No data
HC 4
N = 301

HC 5
N = 228

HC 6
N = 134

Total
N = 994

Chi
p-value#

Correct process outcomes

Diagnosis 30(15.5) 125(91.2) – 88(29.2) 95(41.7) 6(4.5) 344(34.6) 0.001

IMAM treatment 0 0 – 151(50.0) 28(12.3) 12(9.0) 191(19.2) 0.001

Evaluation of HIV 158(81.4) 90(65.7) – 175(58.1) 208(91.2) 100(74.6) 731(73.5) 0.001

Counselling of patients 39(20.1) 136(99.3) – 172(57.1) 111(48.7) 15(11.2) 473(47.6) 0.001

Exit outcome assigned 19(9.8) 104(75.9) – 31(10.3) 12(5.3) 0 166(16.7) 0.001

Data quality

Data completeness 0 44(32.1) – 0(0) 0(0) 0(0) 44(4.4) 0.001

Data consistency 0 120(87.6) – 74(25.6) 11(4.8) 1(0.8) 206(20.7) 0.001

Data source: Integrated Nutrition Register
aData not available in the integrated nutrition register
#p-value assessed against a pre-defined target of 80% achievement
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case management as observed in this study. Important clin-
ical practices such as triage, screening of all children for
malnutrition, history taking, detailed examination, diagnosis
of SAM and MAM, individual counselling, complementary
treatment and assignment of exit outcomes were not being
performed according to the IMAM guidelines [2]. Add-
itionally, laboratory screening for HIV and TB was not
routinely conducted, despite the availability of laboratory
diagnostic kits. Such poor performance of quality of health
service delivery has also been reported in other studies
both in routine settings in Uganda [13, 15, 29, 30] and in
refugee settings such as in Ethiopia [31–34].
Another key reason explaining the poor performance

of case management, in addition to inadequate human
resource, is the substantial lack of training of heath facility
staff, both frequently observed challenges in low and mid-
dle income countries [35]. The impact of targeted training
on both health workers performance and children out-
comes is relatively well documented. For example, a sys-
tematic review examining the effectiveness of nutritional
training of health workers showed a clear benefit in im-
proving feeding frequency, energy intake, and dietary di-
versity of children [36].
Notably, almost all the assessed health facilities had

basic nutritional equipment such as digital weighing
scales, length/height measuring boards, MUAC tapes
and essential job aids. However, the frequent stock out
of RUTF, an essential nutrition management commodity,
was a significant issue, a finding in line with two earlier
studies conducted in other regions in Uganda [29, 30].
The observed challenges such as stock out of RUTF,

poor organisation of services including irregular working
hours and long waiting times and weak community link-
ages re-affirm some of the underlying factors explaining
the very high defaulting rate observed [29]. The poor per-
formance of VHTs especially regarding case-identification
and referral of cases is an observation that deserves fur-
ther scrutiny because this study was not designed to iden-
tify the causes of this occurrence. However, evidence from
a systemic review on factors that influence performance of
community health workers (CHWs) such as VHTs found
that lack of supervision, lack of training and lack of finan-
cial incentives were the main barriers to achieving an ac-
ceptable performance from CHWs [37]. Minimizing such
barriers would improve access to care and ultimately the
achievement of better health outcomes. Evidence shows
that barriers to access for service users may increase mor-
tality, especially among children with SAM who actually
requires urgent medical attention [38].
Poor data quality is another important but frequently re-

ported problem in low income countries, including Uganda
[39, 40]. Good quality data is the basis for evidence based
decision making and two suggested approaches for im-
provement in such settings include better training on

data quality assurance procedures and intensive sup-
portive supervision [38–41].
As already documented, the influx of refugees into a

community negatively affects the performance of health
services in such settings [31, 32]. However it is also true
that poor performance has been reported in settings
experiencing no refugee crisis [29, 30], indicating that
refugee circumstances is not the sole explanation for
such a performance. This study did not aim at compar-
ing the performance of nutritional service before and
during the most recent refugee crisis In Arua, but rather
at collecting baseline data for service delivery evaluation.
Future studies should aim at monitoring health system
performance over time while exploring the influence of
different factors on key outcomes.
Limitations of this study included the relatively small

sample size in terms of health facilities, however, the study
sample population captured over 45% of cases of children
admitted to nutritional services in Arua district. Even
though most of the assessment was conducted by direct
evaluation using the NSDA tool [26], health outcomes
and case management were assessed using recorded data,
which, by nature, are exposed to a risk of recall bias. We
tried to minimised this bias in different ways such as
choosing the official documents as data sources with the
expectation that all information of each child with malnu-
trition was recorded, using trained data collectors, using
pre-defined data collection variables, developing standard
operating procedures and transparency during reporting
of study findings.
Recommendations for policy makers derived from

this study may include: hiring and training of health
facility staff to fill the human resource gap; strengthen-
ing supportive supervision to improve performance at
different levels (case management, timely requests of
RUTF, data quality, community linkages); and conduct-
ing regular NSDA assessments to monitor progress
over time. More studies are needed to identifying ef-
fective approaches to enhance adherence to national
guidelines and ultimately improve health outcomes of
children.

Conclusion
This assessment revealed that quality of care and health
outcomes of children with malnutrition in Arua district
are far below the internationally acceptable SPHERE
standards. Significant deficiencies were observed under
organization of service, case management, procurement,
community linkage and data quality. In the future both
researchers and policy makers should aim at identifying
effective approaches to increase quality of care for
children with malnutrition in Arua district and similar
settings.
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Abstract

Gynecologic cancers, especially those of the uterus and 
ovaries, represent a major health, social and economic burden 
worldwide, both in wealthier and in limited-resource countries.
In middle- to low-income countries such as Mozambique, 
effective health policies for the prevention and care of such 
cancers have yet to be developed, and the data available is 
mostly incomplete and of poor quality.

The objective of this retrospective study was to trace the 
epidemiological profile of the cases of gynecologic cancer 
recorded from January 2010 through December 2014 in the 
Department of Pathology of the Beira Central Hospital in 
Mozambique.

43.4% of the anatomic pathology examinations performed 
on female patients in that time span were attributable to 
gynecologic cancers. The most widespread type was cervical 
cancer, which accounted for 86.7% of the total in 2013 and 
93.3% in 2014. The high prevalence of this type of cancer, 
which is common in low-resource countries, points to both 
a lack of awareness among the population about the risk 
of developing the disease and the absence of primary and 
secondary preventive measures. Indeed, the high mortality 
rate from these diseases is linked both to people’s inability 
to access prevention and screening services and to the lack 
of effective treatment strategies. It is essential, therefore, 
that gynecologic cancer awareness-raising, prevention 
and treatment policies be implemented to help tackle 
this increasingly critical problem even in limited-resource 
countries like Mozambique.
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Frequency and pattern of gynecologic cancers from 2010 to 2014 in Beira, 
Mozambique
Częstość występowania i profil nowotworów kobiecych narządów płciowych  
w latach 2010–2014 w mieście Beira w Mozambiku
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Objective: Gynecologic cancers represent a large health, social and economic burden worldwide. In low-income countries, 
particularly in Mozambique, little data is available and no effective policies are implemented to fight these diseases. 
Our objective was to trace the epidemiological profile of gynecologic cancers from 2010 to 2014 in Beira, Mozambique. 
Methods: We retrospectively reviewed the registers of the Department of Pathology of Central Hospital of Beira to identify 
all cases of gynecologic malignancies recorded from January 2010 to December 2014. Results: Most of the diagnosed female 
cancers (43.4%) were gynecologic and, among these, cervical cancer was definitely the most commonly reported cancer every 
year, ranging from 86.7% in 2013 to 93.3% in 2014. Conclusion: As in many low-income countries, the access to screening 
programs for gynecologic cancer is not effective in Mozambique; therefore urgent preventive policies are crucial to address 
this emergent issue.

Keywords: gynecologic cancers, low-income countries, epidemiology, cervical cancer

Cel: Nowotwory kobiecych narządów płciowych stanowią istotne obciążenie zdrowotne, społeczne i ekonomiczne na całym 
świecie. W krajach o niskich dochodach, w szczególności w Mozambiku, brak jest zarówno dostępnych danych, jak 
i skutecznych strategii walki z tymi chorobami. Celem badania było prześledzenie profilu epidemiologicznego nowotworów 
ginekologicznych w latach 2010–2014 w mieście Beira w Mozambiku. Metoda: Autorzy dokonali retrospektywnego przeglądu 
rejestrów medycznych Oddziału Patologii Szpitala Centralnego w Beirze w celu wyodrębnienia wszystkich przypadków 
nowotworów kobiecych narządów płciowych odnotowanych w okresie od stycznia 2010 do grudnia 2014 roku. Wyniki: 
W większości przypadków (43,4%) rozpoznane u kobiet nowotwory dotyczyły narządów rodnych, przy czym rak szyjki 
macicy był zdecydowanie najczęściej odnotowywanym nowotworem w  każdym roku (od 86,7% w  2013 do 93,3% 
w 2014 roku). Wniosek: Podobnie jak w wielu krajach o niskich dochodach, również w Mozambiku dostęp do programów 
przesiewowych nowotworów narządów rodnych jest ograniczony – niezbędne jest pilne podjęcie działań prewencyjnych.

Słowa kluczowe: nowotwory kobiecych narządów płciowych, kraje o niskich dochodach, epidemiologia, rak szyjki macicy
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cancer are squamous carcinoma (80% to 90%) and adeno-
carcinoma (4% to 10%), and recent evidence suggests the 
role of HPV infection(18).
Finally, gestational trophoblastic neoplasms usually occur 
in child-bearing age women, have high malignant and met-
astatic potential and can be fatal(19).
In high income countries, the survival of patients is improv-
ing due to prevention, early diagnosis and different treat-
ment strategies, whereas most women with cancer in devel-
oping countries have advanced, untreatable disease and 
minimal access to anticancer therapies. Futhermore, in 
low-income countries, in most cases, there is no percep-
tion of the burden and the profile of these diseases. The aim 
of this study is to perform a retrospective analysis at the 
Department of Pathology of Beira Central Hospital (BCH), 
Mozambique, in order to trace the epidemiological profile 
of gynecologic cancers from 2010 to 2014.

MATERIAL AND METHODS

Setting and population

Beira is the second largest city of Mozambique with about 
500,000 inhabitants, of which 17% are less than 5 years old. 
BCH is a 733-bed government tertiary referring and teach-
ing hospital for the central region of the country (popu-
lation of about 7 million) in Mozambique and the second 
hospital in the country(20).

Data collection

Data registers of BCH’s Department of Pathology were ret-
rospectively reviewed to identify all cases of gynecologic 
malignancies recorded from January 2010 to December 
2014. Data extraction was performed by a trained exter-
nal member (not involved in clinical activities or in the 
study design) using a piloted clinical report form in order 
to ensure consistent data collection regarding gynecologic 
diseases. Information based on the site of affliction, patient’s 
age and histopathological diagnosis according to the Inter-
national Federation of Gynecology and Obstetrics (FIGO) 
classification was collected.

Statistical analysis

Descriptive statistics were used to compare baseline charac-
teristics of the study groups. The chi-square test was used for 
binary variables. A p-value <0.05 was considered statistically 
significant. All data were analyzed with SPSS 17.0 for Win-
dows (IBM SPSS Statistics, IBM Corporation, Chicago, IL).

RESULTS

A total of 2,112 new histologically diagnosed cancer cases 
were registered at the Department of Pathology at the Cen-
tral Hospital of Beira between January 2010 and December 

INTRODUCTION

Gynecologic cancers are a spectrum of malignancies 
affecting the cervix, vulva, ovaries, endometrium, 
vagina, and placenta, with a high rate of mortal-

ity worldwide, which varies significantly depending on the 
region, age and the stage of presentation.
Cervical cancer is the third most common cancer among 
women and a leading cause of mortality worldwide, with 
265,653 deaths estimated in 2012(1). Eighty-three percent 
of cases occur in the developing world, where cervical can-
cer accounts for 15% of female cancers, compared to just 
3.6% in developed countries(2). This large decline of cervi-
cal cancer incidence and mortality in high-income coun-
tries is largely credited to effective screening programs and 
the Pap test(3).
Vulvar neoplasia accounts for 4–5% of all malignant tumors 
of the female genital tract and it is estimated that more than 
5,000 cases were diagnosed in the United States in 2015, with 
approximately 1,000 deaths(4). In developing countries, such 
as Algeria and Zimbabwe, the incidence varies from 0.1 to 1.6 
per 100,000 population, respectively(5). It is usually diagnosed 
in older women, who often have lichen sclerosus et atrophi-
cus or differentiated vulvar intraepithelial neoplasm but, 
unfortunately, the rate of diagnosed young women is on the 
rise due to persistent infection with HPV and HIV(6).
The term “ovarian cancer” summarizes a heterogenous 
group of malignant epithelial tumors and, despite advances 
in medicine, it remains the most fatal gynecologic malig-
nancy(7,8). Malignant ovarian germ cell tumors occur pre-
dominantly in girls, adolescents, and young women and are 
often unilateral tumors of early stage, although advanced-
stage disease occurs in approximately 30% of patients(9). 
Previous studies listed well known risk factors such as 
increasing age, family history of ovarian and breast can-
cer, nulliparity, and tobacco smoking(10). Moreover, it has 
a strong association with breast and anal cancer and, recent 
studies showed the possible involvement of BRCA2 gene 
mutation(11). Subtypes of ovarian cancer can originate from 
the fallopian tube (high-grade serous carcinoma) or the sex 
cords (sex cord stromal tumors)(12,13). Ovarian cancer inci-
dence rates vary remarkably depending on geographic loca-
tions. Countries with the highest rates are those in Scandi-
navia, North America and Israel and the lowest rates were 
found in developing countries and Asia(14).
Endometrial carcinoma is the most common gynecologic 
malignancy in industrialized countries and the incidence is 
still rising(15). Frequently, this cancer is diagnosed in older 
patients, with a higher incidence in urban rather than rural 
environment. Moreover, endometrial hyperplasia is fre-
quently diagnosed in peri- and postmenopausal patients, 
identified due to abnormal uterine bleeding(16).
Vaginal cancer is less common, accounting for approxi-
mately 2% of all cancers of the female genital tract. It mostly 
affects women over 60 years, and only 10% to 15% of those 
under 50 years(17). The most common types of vaginal 
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2014 (Tab. 1). Female cancers accounted for 56.3% and, 
among these, 517 (43.4%) were gynecologic cancers. 
The sites of involvement included the cervix (460 cases, 
89%), vulva (30, 5.8%), ovary (9; 1.7%), endometrium 
(6; 1.2%) vagina (5; 1%) and placenta (7; 1.3%) (Tab. 2). 
Cervical cancer was definitely the most commonly reported 
cancer each year, ranging from 86.7% in 2013 to 93.3% 
in 2014. Age distribution is reported in Tab. 3. The average 

age of females with cervical cancer, the most representative 
group, was 43 ± 12.7 years, ranging from 20 to 85 years. 
The youngest group was represented by women with pla-
cental cancer with an average age of 29.6  ±  10.8 years 
(17–48 years) while the oldest one was that of endometrial 
cancer with an average age of 58.2 ± 18.1 (34–81 years).
Only 92 histopathologically diagnosed cervical precancer-
ous lesions were reported during 5 years (Tab. 4).

Year Total cancer
N 

Male cancer 
N (%)

Female cancer
N (%)

Gynecologic cancer
N (%)*

2010 375 165 (44) 210 (56) 83 (22.1)**

2011 420 166 (39.5) 254 (60.5)**** 106 (25.2)**

2012 438 185 (42.2) 253 (57.8)*** 111 (25.3)**

2013 413 191 (46.2) 222 (53.8) 98 (23.7)**

2014 466 215 (46.1) 251 (53.9) 119 (25.5)**

Total 2112 922 (43.7) 1190 (56.3) 517 (24.4)**

* Percentage referred to the total cancer.
** p < 0.01 vs. total cancers.
*** p < 0.05 vs. male cancers.
**** p < 0.1 vs. male cancers.

Tab. 1. Distribution of cancers at Central Hospital of Beira in 2010–2014

Year Total
N (%)

Cervix
N (%)

Vulva 
N (%)

Ovary
N (%)

Endometrium
N (%)

Vagina
N (%)

Placenta
N (%)

2010 83 74 (89.2)* 3 (3.6) 2 (2.4) 1 (1.2) 3 (3.6) –

2011 106 92 (86.8)* 8 (7.6) 1 (0.9) 2 (1.9) – 3 (2.8)

2012 111 98 (88.3)* 6 (5.4) 3 (2.7) – 2 (1.8) 2 (1.8)

2013 98 85 (86.7)* 8 (8.2) 3 (3.1) 1 (1) – 1 (1)

2014 119 111 (93.3)* 5 (4.2) – 2 (1.7) – 1 (0.8)

Total 517 460 (89)* 30 (5.8) 9 (1.7) 6 (1.2) 5 (1) 7 (1.3)

* p < 0.01 vs. total.

Tab. 2. Gynecologic cancer profile at Central Hospital of Beira in 2010–2014

Type Number of cases Mean age Age range

Cervix 460 43 ± 12.7 20–85

Vulva 30 38.3 ± 10.2 21–65

Ovary 9 30.9 ± 13.2 13–61

Endometrium 6 58.2 ± 18.1 34–81

Vagina 5 50 ± 21.2 35–86

Placenta 7 29.6 ± 10.8 17–48

Total 517 42.5 ± 13 13–86

Tab. 3.  Age distribution of gynecologic cancer at Central Hospi-
tal of Beira in 2010–2014

Year Cases number Mean age

2010 22 32 ± 7.2

2011 29 36.4 ± 9.9

2012 7 41.6 ± 11.3

2013 5 37.2 ± 6.6

2014 29 37.1 ± 6

Total 92 36 ± 8.3

Tab. 4. Precancerous cervical cancer lesions
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DISCUSSION

It is well known that gynecologic cancer, cervical cancer 
in particular, is very common in the developing countries 
with a high mortality rate(21). The main reasons for this are 
the lack of prevention strategies, well-equipped diagnos-
tic facilities and medical service as well as the lack of well-
trained healthcare workers(22). In BCH, gynecologic cancers 
represent over 40% of all female cancers and, among these, 
cervical tumors account for almost 90%. Our data are con-
sistent with the World Health Organization (WHO), which 
estimates that one million-plus women worldwide live with 
cervical cancer and, many of them have no access to health 
services for prevention, curative treatment or palliative 
care(22). The high prevalence of cervical cancer indicates 
the lack of awareness, especially among rural and poorer 
women, who are at an increased risk of invasive cervical 
cancer, because they often do not have access to crucial 
prevention, screening and treatment services. Moreover, 
from 2010 to 2014, the Department of Pathology recorded 
only 92 cases of precancerous lesions, rising concerns 
about the inequitable access to screening programs. Pre-
vention is the strongest weapon against cervical cancer and 
the WHO declared vaccination and screening as an essen-
tial tool in the fight against this malignancy. It is crucial to 
develop effective strategies in order to prevent hundreds 
of unnecessary deaths. Safe and effective HPV vaccina-
tion is now available and has been adopted in many high-
income countries, but only to a minimum in low income 
countries, such as Mozambique. Thus, preventive and vac-
cination campaigns need to be increased and improved in 
order to achieve the WHO goal of vaccinating over 30 mil-
lion girls in more than 40 countries by 2020. Even though 
HPV vaccination reduces the risk of developing cervical 
cancer, regular screening remains essential. In fact, vacci-
nation does not protect against all HPV types and, when 
vaccination coverage is low, non-vaccinated girls continue 
to be at risk.
Another important finding of our study is the diagnosis 
of ovarian cancer, which was low. In fact, the lack of early 
symptoms and high mortality rates in developing countries 
often lead to the lack of diagnosis. Considering the familial 
nature of this cancer, it will be interesting to conduct fur-
ther and more adequate studies on the subject.
To the best of our knowledge, this is the first study in 
Mozambique focusing on gynecologic cancers. However, 
since it is a retrospective study in a developing country, sev-
eral limitations reduce its possible impact: data are incom-
plete, it is not possible to calculate incidence and prevalence 
rates, clinical data are unavailable and, genetic and immu-
nohistochemical relevant tests are not performed. More-
over, it is very likely that the number of diagnosed cancers 
is underestimated.
Despite these limitations, our findings showed a significant 
presence of cervical cancer in the years compared to other 
gynecologic tumors. Thus, considering the lack of health 

service for oncologic patients, it is assumed that there is 
a high incidence of mortality caused by this tumor both in 
the present and in the years to come.
Regardless of the strategies that local and national health 
policies will be able to implement, the conditio sine qua non 
is the force of health systems in order to guarantee access to 
health services. Finally, to improve and increase the impact 
of future interventions, an operational research approach 
should be implemented to win the challenges against cervi-
cal cancer and HPV infection.
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Abstract

A parasitic (or asymmetrical conjoined) twin is an embryonic 
anomaly that primarily affects males. It involves a rare twin 
malformation where tissue matter that should make up a 
second fetus grows within the body of the more normally-
developed host twin. The solution to such cases is to surgically 
excise the components of the “parasitic twin” in order to 
ensure the most normal possible growth for the surviving one.

While the phenomenon has become increasingly rare in 
developed countries thanks to the possibility of prenatal 
diagnoses, it still arises – often with unfavorable outcomes – in 
limited-resource countries, due to both the absence of prenatal 
screening programs and the lack of means for managing such 
cases. 

The case presented here is the first ever recorded in 
Mozambique, and one of the rare ones in sub-Saharan 
Africa to have a favorable outcome. A multidisciplinary team 
performed a successful surgical operation to remove two 
supernumerary lower limbs and seven months later, the 
surviving infant girl is developing normally.

We deem this experience a success based not only on the 
positive outcome of the surgical procedure, but also the fact 
that we were able to manage such a rare and complicated 
case in a setting where the possibility of prenatal diagnosis, 
specialists and adequate equipment were all unavailable.
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Key Clinical Message

Ischiopagus parasites are fetal defects attached to a relatively normal twin by

pelvis. This is the first reported case of parasitic ischiopagus twins without pre-

natal diagnosis successfully managed in Mozambique. A multidisciplinary team

was involved in the supernumerary limbs excision. After 7 months, the infant

has a normal development.

Keywords

Conjoined twins, developing country, ischiopagus, parasitic twins, surgical

separation.

Introduction

A parasite conjoined (or heteropagus) twin (PCT) is a

grossly defective fetus, or fetal part, attached to a rela-

tively normal twin (the autoside) [1]. This is a rare

anomaly with an incidence of <0.1 in 100,000 births and

a frequency among all conjoined twins ranging from

4.5% to 15% [2].

Spencer’s classification categorizes PCTs based on one of

the eight anatomic sites in which symmetric conjoined twins

are united: omphalopagus, thoracopagus, cephalopagus,

ischiopagus, parapagus, craniopagus, and rachiopagus [1].

Ischiopagus parasites are attached to the autoside’s

lower abdomen and pelvis and account for about 13% of

all heteropagus twins (54% male) [2].

These pathological conditions need a complex and

multidisciplinary expertise, which is very hard to provide

in a low-income country. To our knowledge, we report

for the first time a successful case of management of

heteropagus ischiopagus conjoined twins in Mozambique.

Case Presentation

A 4000-gram girl was born to a 31-year-old woman, grav-

ida 4, para 4 in a peripheral health center in the Manica

province, Mozambique, after an uncomplicated term

pregnancy and was referred to the Central Hospital of

Beira (CHB) for a musculoskeletal malformation.

Both the mother’s personal anamnesis and the family

history were uneventful. The mother was HIV and syphi-

lis negative.

After a normal vaginal delivery, an actively crying neo-

nate (APGAR 9-10/10) was delivered. Physical examina-

tion revealed the presence of four limbs attached to

unique pelvis (Fig. 1): Medial limbs were hypotonic,

hypoplastic, cold, with no active movements and with

hypo-sphygmic peripheral pulses. Anatomically, normal

toes were present in all four limbs. Female genitalia and

perforated anus were lateralized to the right: a unique

urethra, both labium minus, and a right labium majus

were localized between the right lateral and medial limb,

ª 2018 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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while the left labium majus was localized between the left

lateral and medial limb.

Inferior limb X-rays (Fig. 2A) showed the medial limbs

were articulated to the ischial part of the hip. Barium

abdominal X-rays and retrograde urethrocystography con-

firmed the presence of a unique colon (with right lateral-

ization) and of a unique bladder with only one urethra

(Fig. 2B–D). Transfontanelar and cardiac ultrasounds

(US) were unremarkable and two anatomically normal

kidneys were evident in abdominal US.

The patient underwent surgery on the 16th day of life.

She was placed in a lithotomic position. Vesical and

anorectal catheters were positioned. In order to disjoint

the medial supernumerary unfunctional limbs, a transver-

sal sovrapubic incision was performed and this allowed a

better view of the viscera. The incision was extended to

the articular tissue: This allowed to see the blood supply

of the supernumerary limbs which was provided by some

small collateral arteries of the common femoral artery.

After ligation of the arteries, disarticulation of the super-

numerary medial limbs from the ischial bone was per-

formed. During surgery, a normal right lateralized uterus

and vagina were found. All specimen withdrawn were sent

for histopathological examination, which, however, was

not performed due to lacking of reagents (Fig. 3). The

wound was closed with a median longitudinal suture, fol-

lowing the anatomical planes, which did not allow the

reconstruction of the external genitalia. The patient was

in a stationary hemodynamic condition during the 6-h

surgery, although she lost about 3 mg/L of hemoglobin.

These data are consistent with similar procedures.

The postoperative recovery was characterized by late-

onset neonatal sepsis, anemia, and pyodermitis. The

infant also presented a soprainfected wound dehiscence

which led to a surgery cleaning for second intention after

14 days from the first intervention.

At the age of 7 months, she is developing normally

without any urinary or fecal incontinence (Fig. 4). For

lateralized anus and genital area, it is planned a corrective

surgery after the 12th month of life.

Discussion

We presented a rare case of PCT in a low-resource setting

with limited means for diagnosis and management.

The duplication of inferior limbs, without any other

associated malformations, allows several diagnoses: poly-

melia, caudal duplication syndrome associated with dipy-

gus, human disorganization syndrome, and parasitic

ischiopagus conjoined twins.

Polymelia is defined as the presence of accessory limbs

attached to various body regions. This anomaly is usually

associated with genetic factors and environmental agents

(such as teratogenic agents), and it is very common in

animals [3]. It usually appears as an isolated Hypotrophyc

appendix attached to the body.

The association of malformations and duplications of

gastrointestinal, genitourinary systems, and neural tube

defects has been called caudal duplication syndrome [4].

It usually occurs with dipygus malformation and is char-

acterized by completely duplicated legs all oriented in

same direction [5].

Human disorganization syndrome is a very rare condi-

tion triggered by disorganization of morphogenetic induc-

tion resulting in anomalies of limbs (reduction or

duplications, polydactyly, malformations of limb girdles),

body wall defects (gastroschisis, thoracoschisis), hamarto-

mas, and various anomalies of internal organs.

Figure 1. Clinical presentation of the twins when arrived at CHB (presurgical separation).

2 ª 2018 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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Approximately two-thirds of cases have multiple defects

[6]. Extremities anomalies usually involve one limb.

Finally, in typical ischiopagus PCTs, the parasite usually

presents with some internal viscera [7–10] and often

shares genitourinary organs or colon with the autoside [1,

7, 8, 10]. Moreover, it is not infrequent to find parasitic

external genitalia [7, 8, 10, 11] or autoside’s malforma-

tions such as defects of abdomen wall [7–10] or neural

tube defects [8] (Table 1).

In our case, medial legs had a ventral and cranial ori-

entation as seen in another case [9]. The lateralization of

distal genitourinary and rectal tracts supports the fusion

theory of embryologic origin of PCT [2]. The presence of

parasitic viscera was not clinically or radiologically

(A) (B)

(C) (D)

Figure 2. (A) Inferior limb X-ray: four femurs, four tibias and four fibulas, one medial pair, and one distal pair each. Medial femurs were

articulated with autoside’s hip to its ischial part. (B) Retrograde urethrocystography: two kidneys with hydronephrosis, two ureters, anatomically

normal bladder, right lateralized urethra. (C and D) Barium abdominal X-ray: normal barium filling of the gastrointestinal tube without duplication

nor dilatation or stenosis of GI tube. Right lateralization of perforated anus was evident.

Figure 3. Postsurgical specimen.

Figure 4. Clinical presentation at 7-month follow-up: She presents

with a normal neurologic development: She is able to set down and

to crawl. Anus and urogenital areas are lateralized to the right

without any urinary or fecal incontinence.

ª 2018 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd. 3
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evident, but we cannot really exclude it because we did

not receive any results from Pathology Service. All these

data support our supposed diagnosis of parasitic ischiopa-

gus.

This is the first case of a newborn with ischiopagus

PTC managed in Mozambique. A previous case was

reported in Ethiopia in a 17-year-old female [11]. In that

case, on the one hand, the older age surely led to more

complex surgery, due to diminished potential of remodel-

ing, while on the other hand, the postoperative phase

surely benefitted from better recovery capacity.

In our case, a multidisciplinary team was involved (ra-

diologists, pediatric surgeons, general surgeons, neonatol-

ogists, pediatricians, anesthesiologists) in the diagnostic

phase, in order to obtain a deep preoperative study of the

anatomy, at the time of surgery and during postoperative

recovery. Fortunately, the absence of genitourinary or gas-

trointestinal tracts sharing between parasite and autoside

and the lack of autoside’s malformations did slightly

reduce the complexity of the surgery. Moreover, great

intensive care in the postsurgery recovery was made in

the neonatology unit.

Conclusion

In conclusion, we report the first ischiopagus PCT suc-

cessfully managed in Mozambique. This is a rare case not

only for the diagnosis, but also for the outcome, consid-

ering the low-income setting and the lack of prenatal

diagnosis, specialists, drugs, and equipment. Moreover,

rapid and effective efforts are necessary in order to

increase and improve health policies and win the big

challenge of health equity in developing countries.
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Abstract 

Gynecomastia is the abnormal enlargement of the male 
breast that makes a man’s chest appear more feminine. 
The condition has numerous causes, with 10-25% of cases 
resulting from medications such as anabolic steroids,  
anti-androgens, antidepressants and the antiretroviral therapy 
(ART) drugs used to treat HIV.

How gynecomastia is treated depends on the type and 
seriousness of the case in question: sometimes surgery 
proves necessary, especially in low-income countries where 
there is a relative dearth of health resources and specialized 
equipment. 

This study reports the case of a 46-year-old man being treated 
with ART medications and admitted to the Beira Central 
Hospital in Mozambique due to a notable increase in the size 
of his breasts. The patient underwent a bilateral mastectomy 
whose outcome was positive despite the seriousness of the 
pathology with which he had been diagnosed.
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CASE REPORT

Bilateral Mastectomy as Radical Treatment of Gynecomastia
Secondary to Antiretroviral Therapy in a Low-Income Setting:
A Case Report

Mario Antunes1 • Marcella Schiavone2,3 • Damiano Pizzol3 • Francesco Di Gennaro4 •

Rossana Ludovico5 • Angela De Palma2

� The Author(s) 2018

Abstract Gynecomastia is a common finding in males,

with an incidence that varies widely globally. In 10–25%

of cases, it is caused by drugs. Its pathophysiologic

mechanism includes exposure to exogenous estrogens and

medications that cause hypogonadism, antiandrogenic

effects and hyperprolactinemia. Gynecomastia is associ-

ated with exposure to antiretroviral therapy (ART), par-

ticularly efavirenz. Sometimes surgery may be required as

treatment. We report a case of a 46-year-old man receiving

ART presenting with a marked bilateral breast enlargement

who underwent bilateral mastectomy as the only successful

treatment in a low-income setting.

Key Points

One possible adverse drug effect of antiretroviral

treatments, especially efavirenz, is male

gynecomastia.

The development of prevention and early diagnosis

strategies is crucial to improve treatment and patient

health and to reduce health costs, especially in low-

income countries given the large number of patients

with HIV in these countries.

Surgery can be a solution, especially in low-income

countries facing late-stage disease and a lack of

specialized health professionals and equipment.

Introduction

Gynecomastia is the enlargement of male breast tissue in

men and is frequently observed in newborns, adolescents,

and older men [1].

It should be differentiated from breast carcinoma and

pseudogynecomastia, which is characterized by fat depo-

sition without glandular proliferation.

Physiological gynecomastia, occurring in almost 25% of

cases, is benign and self-limiting; this type is observed

especially in young men, up to 65% of adolescents [2].

However, several conditions, such as the use of narcotic

substances and drugs may induce proliferation of male

breast tissue. Moreover, true gynecomastia is a common

feature often related to estrogen excess, androgen defi-

ciency, and a high elevation of sex hormone-binding

globuline (SHBG) as a consequence of different endocrine
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disorders [3]. Non-endocrine illnesses, including liver

failure, chronic kidney disease, and drug side effects [1],

may also cause gynecomastia.

Drug-induced gynecomastia particularly merits deep

consideration as it may account for as many as 25% of all

cases of gynecomastia in adults. Although the mechanism

is not fully clear, it may include estrogen-like activities,

stimulation of testicular production of estrogens, inhibition

of testosterone synthesis or blockade of androgen action.

Anabolic steroids, particularly when used during the

pubertal stage, may cause significant irreversible gyneco-

mastia [4]. The pathophysiologic mechanism includes

exposure to exogenous estrogens and medications that

cause hypogonadism, antiandrogenic effects, and hyper-

prolactinemia [5].

Drugs definitely associated with the onset of gyneco-

mastia are spironolactone, cimetidine, ketoconazole,

human growth hormone (hGH), estrogens, human chori-

onic gonadotropin (hCG), antiandrogens, gonadotropin-

releasing hormone (GnRH) analogs, and 5-a reductase

inhibitors. Other drug classes seem to be protease inhibi-

tors, and nucleoside reverse transcriptase inhibitors,

although their association with gynecomastia is based on

poor-quality evidence [6]. Finally, drugs probably associ-

ated with gynecomastia include risperidone, verapamil,

nifedipine, omeprazole, alkylating agents, HIV therapies,

anabolic steroids, alcohol, and opioids [7].

Efavirenz is the antiretroviral treatment (ART) most

clearly associated with gynecomastia as a possible adverse

drug reaction, especially with prolonged exposure [8].

We report a case of advanced-stage ART-related

gynecomastia, treated with surgery and managed with

satisfying results in a low-income setting.

Case Report

A 46-year-old man was admitted to Beira Central Hospital

(Mozambique) with marked bilateral breast enlargement

(Fig. 1). He was HIV positive, had been receiving ART

(tenofivir/lamivudine/efavirenz 300 mg) for the past

5 years and reported gradual breast growth over the last

year. Previous diseases were unremarkable, he was in good

general condition, and his vital parameters were normal.

Although he had lived for many months with the discom-

fort of this condition, he decided to treat the disease only

after consultation with a traditional healer, and after it

caused marked stigmata. He had no other signs and

symptoms such as nipple discharge, bleeding, or breast

pain.

We were unable to perform specific laboratory tests such

as those for sex hormones and tumor markers, so, after

clinical examination and excluding other main causes, such

as seminoma, liver diseases, and malnutrition, we clinically

hypothesized the diagnosis of gynecomastia associated

with ART.

Discontinuation of HIV therapy was not feasible, and

the risk of recurrence with surgical undercorrection had to

be avoided. Thus, a mastectomy, with double incision

approach and nipple–areola complex (NAC) free trans-

plantation, was proposed to the patient as radical treatment

of his severe bilateral gynecomastia.

Pre-operative routine laboratory tests were normal: CD4

count 440/mm3.

The patient’s chest characteristics and proportions were

considered preoperatively, and the breasts were marked in

a standing position: any side of lipodystrophy was noted in

the patient’s slim chest, no atypical thoracic conformation

was detected, and severe bilateral hypertrophy with little

asymmetry was noted in the context of a Simon III

gynecomastia.

The NAC was removed as a full-thickness graft, trim-

med to 2.5 cm and preserved in wet gauze until the end of

the mastectomy. The mammary pocket was cleaned, and

hemostasis was checked. The excess skin was removed,

and the inframammary fold was closed in layers over a

drain. Finally, the NAC was placed and fixed onto a de-

epithelialized bed previously marked symmetrically on the

chest so the new nipple–sternal notch distance was 15 cm

bilaterally.

The removed specimens weighed 1.5 kg (right) and

1.7 kg (left).

Fig. 1 46-year-old HIV-positive man with gynecomastia due to

antiretroviral (ART) with tenofivir/lamivudine/efavirenz admitted to

Beira Central Hospital (Mozambique) and successfully treated with

bilateral mastectomy

 21 Page 2 of 4 M. Antunes et al.

Papers 03 D Mozambique

Chronic  
diseases 

Doctors with Africa CUAMM Field researchp. 177



Postoperative antibiotics and analgesics (amoxicillin

and clavulanic acid 1000 mg every 8 h and ibuprofen

600 mg every 8 h) were administered, and a moulage

compressive dressing with non-stick gauze was maintained

on the wounds for 3 days. The drain was then removed,

and the patient was discharged on the fifth postoperative

day without any complication. Compressive dressing of the

wounds for 2 weeks was recommended. The patient con-

tinued with the same ART drugs and dosage. Although all

instructions were given to the patient with a recommen-

dation to return for follow-up, he never did so.

Histopathological examination confirmed the clinical

diagnosis of gynecomastia, reporting epithelial and ductal

cells and myxoid stroma.

Discussion

In low-income settings, it is common to be faced with

extreme and late-stage diseases, with consequent manage-

ment difficulties and negative outcomes. In fact, in these

contexts, healthcare must deal with many sociocultural

aspects such as superstitions and (often misinformed) tra-

ditional healers turning patients away from conventional

medicine. Moreover, people are often reluctant to refer to

conventional doctors because of the risk of stigma and

marginalization in doing so.

We reported a case of gynecomastia in a patient

receiving ART for HIV. The weak healthcare system, poor-

quality infrastructure and equipment, and limited tests and

diagnostic procedures available to us meant an accurate

diagnosis was impossible. However, given the clinical

features and histopathological examination, we excluded

other causes and, based on the literature, we concluded this

case was ART related.

The management of this patient represented a challenge,

most of all due to the delay before treatment, which led to

physical, social, and psychological disability, reducing the

chance of optimal results. For our patient, surgery repre-

sented the only therapeutic possibility, so we performed a

bilateral mastectomy. We did not perform a reductive

mastoplasty, even though it would have been aesthetically

more suitable, because of the risk of glandular residue that

with therapy would have again hypertrophied. The proce-

dure we performed has already been reported in the liter-

ature as treatment for gynecomastia, with satisfactory

results [9]. In this case, the mastectomy procedure was not

difficult because of the well-delineated surgical plans and

well-defined glandular tissue, which did not trespass into

the pectoral regions or beyond the anterior axillary line.

The other big challenge in this case was the follow-up.

In fact, the patient did not return for regular follow-up,

which is common behavior in low-income settings,

particularly when there are no complications. On the other

hand, it was not possible to perform appropriate bio-

chemical evaluation, including sex hormones, for adequate

post-operative follow-up from an endocrine point of view.

Conclusion

Our approach to this case of gynecomastia was successful

and effective, resulting in a satisfied patient, despite the

extreme condition of the disease presentation. However, in

low-income settings, it is crucial that the health system be

strengthened in terms of both healthcare and prevention. In

fact, if further studies confirm the frequent association

between ART and gynecomastia, given the high prevalence

of patients with HIV worldwide, it is crucial that prevention

and early diagnosis strategies are developed to improve

treatment and patient health and reduce health costs.
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3. Czajka-Oraniec I, Zgliczyński W. Phenotype of patients with

gynecomastia. Endokrynol Pol. 2008;59(2):131–9.

4. Lo TE, Andal ZC, Lantion-Ang FL. Fluoxymesterone-induced

gynaecomastia in a patient with childhood aplastic anaemia. BMJ

Case Rep. 2015;6:2015.

Antiretroviral Therapy and Gynecomastia Page 3 of 4  21 

Papers 03 D Mozambique

Chronic  
diseases 

Doctors with Africa CUAMM Field researchp. 178



5. Eckman A, Dobs A. Drug-induced gynecomastia. Expert Opin

Drug Saf. 2008;7(6):691–702.

6. Bowman JD, Kim H, Bustamante JJ. Drug-induced gynecomastia.

Pharmacotherapy. 2012;32(12):1123–40.

7. Deepinder F, Braunstein GD. Drug-induced gynecomastia: an

evidence-based review. Expert Opin Drug Saf. 2012;11(5):779–95.

8. Njuguna C, Swart A, Blockman M, Maartens G, Chisholm B,

Stewart A, Uys A, Cohen K. Cases of antiretroviral-associated

gynaecomastia reported to the National HIV & Tuberculosis

Health Care Worker Hotline in South Africa. AIDS Res Ther.

2016;13:40.

9. Muneer A, Laghari ZH, Shaikh AR, Laghari QA. Gynaecomastia:

management in a developing country. J Ayub Med Coll Abbot-

tabad. 2009;21(3):7–11.

 21 Page 4 of 4 M. Antunes et al.

Papers 03 D Mozambique

Chronic  
diseases 

Doctors with Africa CUAMM Field researchp. 179



Characteristics, prevalence,  
and outcomes of diabetic foot ulcers  
in Africa. A systemic review  
and meta-analysis

Papers 04 D Multi-Country 

Chronic  
diseases 

PAPER

Authors
Rigato M., Pizzol D., Tiago A., Putoto G., 
Avogaro A., Fadini G.P.

Published in 
Diabetes Research and Clinical Practice, 
August 2018

Link
https://doi.org/10.1016/j.
diabres.2018.05.016

Topic
Chronic diseases

Focus country 
Multi-country 

Abstract

A chronic disease, diabetes is a fast-growing health problem 
throughout Africa, with prevention and treatment needs such 
as those associated with diabetic foot conditions being left 
largely unmet.

This study reviewed the literature on diabetic foot ulcer 
patients in Africa, focusing on the clinical characteristics of the 
disease, limb amputation rates and mortality rates associated 
with the latter.

Our data analysis showed a diabetic foot ulcer prevalence 
of 13% in the 56,173 cases taken into consideration by the 
study. Approximately 15% of the patients underwent a foot 
amputation and 14.2% died during hospitalization.

However, both the number of amputations and the mortality 
rate appear to have decreased over the years, probably due to 
the recent implementation of diabetes screening programs in 
Africa.

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. 
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A B S T R A C T

Background: Among non-communicable diseases, diabetes represents a growing public

health problem in Africa, where diabetes-related needs remain mostly unmet and the

disabling features of foot are worsened by hygienic, cultural, and healthcare issues. We

aimed to review clinical characteristics, prevalence, and outcomes of patients with diabetic

foot ulcer in Africa.

Methods: We searched the literature for cross-sectional and longitudinal studies reporting

the characteristics of patients with diabetic foot in African countries, with a particular

focus on ulcer prevalence, amputation rate, and mortality.

Findings: Fifty-five full-text papers and ten abstracts were retrieved, reporting data from 19

African countries on 56,173 diabetic patients. According to the data collected, the overall

prevalence of foot ulcers was 13% and increased over time, especially since 2001. Approx-

imately 15% of patients with foot lesions underwent major amputation and 14.2% died dur-

ing hospitalization. In patients with diabetic ulcers, insulin therapy was uncommon and

neuropathy was the most common predisposing factor, but the prevalence of peripheral

arterial disease correlated with amputation rates. Amputation and mortality decreased

over time, probably as result of the implementation of screening programs in the last ten

years. Mortality was directly related to previous amputation.

Interpretation: The diabetic foot disease in Africa is a growing problem and is burden by

high rate of in-hospital mortality. Educational interventions and screening programs

including evaluation of the vascular status may play a crucial role to counter diabetic foot

disease in Africa.
� 2018 Elsevier B.V. All rights reserved.
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X Conferência Científica UEM, 
Maputo – Mozambique, September 26th – 28th 2018 Maputo
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section infection (MACSI) in Sierra Leone: a case control study. Preliminary data of the first 5 months of the study
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www.mediciconlafrica.org

«A place, that is, where highly qualified 
and committed professionals work  
“on the ground”, studying, learning  
and training themselves and others  
to ensure that some of the world’s most 
marginalized communities will get  
the health services they need.  
And this too is a form of solidarity, 
something that in the words of CUAMM’s 
long-time (1955-2008) director  
Don Luigi Mazzucato meant helping  
local communities find solutions  
to their problems today to make sure  
they will have a better tomorrow».


