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Abstract
Background: In Bo district, rural Sierra Leone, we assessed the burden of the 2014 Ebola outbreak on under-five
consultations at a primary health center and the quality of care for under-15 children at a Médecins Sans Frontières
(MSF) referral hospital.
Methods: Retrospective cohort study, comparing a period before (May-October 2013) and during the same period
of the Ebola outbreak (2014). Health worker infections occurred at the outbreak peak (October 2014), resulting in
hospital closure due to fear of occupational-risk of contracting Ebola. Standardized hospital exit outcomes and case
fatality were used to assess quality of care until closure.
Results: A total of 13,658 children under-five, were seen at the primary health center during 2013 compared to
8761 in 2014; a consultation decline of 36%. Of 6497 children seen in the hospital emergency room, during the
outbreak, patients coming from within hospital catchment area declined with 38% and there were significantly
more self-referrals (80% vs. 61%, P < 0.001). During Ebola, 23 children were dead on arrival and the proportion of
children in severe clinical status (requiring urgent attention) was higher (74% during Ebola vs. 65% before, P < 0.
001). Of 5,223 children with available hospital outcomes, unfavorable outcomes (combination of deaths and
abandoned) were less than 15% during both periods, which is within the maximum acceptable in-house threshold
set by MSF. Case fatality for severe malaria and lower respiratory tract infections (n = 3752) were similar (≤15%).
Conclusions: Valuable and good quality pediatric care was being provided in the pediatric hospital during the
2014 Ebola outbreak, but could not be sustained because of hospital closure. Health facility and health worker
safety should be tackled as a universal requirement to try to avoid a déjà-vu.
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Background
Ebola or Ebola virus disease is a severe disease of humans
and primates caused by Ebola viruses [1]. Human-tohuman transmission occurs through contact with body
fluids of infected individuals. The disease can spread in an
exponential manner with high case fatality (30-90%),
especially where health systems are fragile [2, 3].
The 2014 Ebola outbreak in West Africa began in
Guinea in December 2013 and rapidly spread to Sierra
Leone, Liberia and beyond [4]. By June 2016, a total of
28,616 cases out of which 11,310 deaths were reported
in the region [5]. By then, a total of 881 health workers
have been infected of whom 513 died [5]. Considering
the severity of the outbreak, the World Health
Organization (WHO) declared the 2014 outbreak an
“international public health emergency” [6–8].
Sierra Leone is the worst affected country housing
almost half of all cases [5]. Even prior to the Ebola outbreak, the country was struggling to recover from over a
decade of civil war, health system limitations and serious
health worker shortages [9]. These challenges were exarcerbated by the prolonged nature of the outbreak [2, 10].
For example, several health facilities abruptly shut down
because of fear among health workers, compounded by
inadequate training and availability of Ebola protective
material [10–12]. From a community perspective, fear of
contracting Ebola at health facilities, change in healthseeking behaviour and the strict quarantine enforced by
the military, could have affected access to care [8].
The Gondama Health Centre and Gondama Referral
Hospital are located in a rural district (Bo) of Sierra
Leone, badly hit by the Ebola outbreak [13]. The first
case in Bo Town was confirmed in June 2014 and there
were a total of 482 cases and 175 deaths during the
entire outbreak [14]. The Gondama Health Centre is a
primary health care facility providing dedicated outpatient consultations for under-five children. On the
other hand, the Gondama Referral Hospital is an independent pediatric referral facility, run by Médecins Sans
Frontières (MSF), providing emergency room services
and admission facilities [15]. There are anecdotal observations that the Ebola outbreak hampered access to both
of these facilities. This might have affected under-five
consultations at the primary health center. At the hospital, more severe cases were reported in the emergency
room, possibly because of delays in patient presentation.
The proportion of deaths while on hospital admission,
might have also been higher. Such parameters are
“proxy” indicators for access-to-care and quality of
services and need formal investigation.
A practical problem faced by the two facilities was
ensuring infection control and health worker safety in a
setting where both health workers and patients moved
between different health structures. Unfortunately, in
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October 2014, five MSF health workers working in Bo
district, of which one was working in the Gondama
Referral Hospital, were diagnosed with Ebola and two
subsequently died. Although these infections were
acquired outside the hospital, it resulted in closure of
the hospital during the peak of the outbreak.
Looking back, we feel it is important to assess the
proxy-indicators of access to and quality of care while
reflecting on possible ways-forward for sustaining
pediatric services during such epidemics.
One published study from Sierra Leone showed a
decline in inpatient admissions and major surgical procedures associated with the Ebola outbreak [16]. A number of other papers from Ebola affected countries in
West Africa have reported reduced access to maternal and
child health services [17, 18], challenges in prevention and
treatment of malaria [19, 20], a drop in routine vaccination [21] and reduced retention in HIV care [22, 23]. No
study has as yet, assessed the effect of the Ebola outbreak
on both access to and quality of pediatric care. Such information may guide future health system responses (to cope
with Ebola) in settings like Sierra Leone where child
mortality is high [24].
In Gondama, rural Sierra Leone, we thus aimed to
assess the influence of the Ebola outbreak on pediatric
consultations at the primary level and the quality of care
at the referral hospital.
At the primary level, and for a period before the Ebola
outbreak (May to October 2013) and for the same period
during the outbreak (2014), we assessed if there was a
change in under-five consultation load.
Additionally, at the referral hospital level, for children
under 15 years, we compared a) socio-demographic
characteristics, clinical severity and emergency room
exits and b) among admitted children, their hospital exit
outcomes and case fatality.

Methods
Study design

Retrospective comparative cohort study.
Setting
General setting

The Republic of Sierra Leone is a poor country in West
Africa bordered by two other Ebola affected countries i.e.
Guinea and Liberia. The country has a population of
about six million and the capital is Freetown [24]. The
health infrastructure was crippled by a decade-long civil
war that ended in 2002. The country is ranked 11th in
infant mortality worldwide [25]. In 2012, a national health
sector strategic plan was put in place to make health
services readily available, accessible, and affordable, but
was hampered because of the serious shortage of qualified
health care workers [9]. Even before the Ebola outbreak,
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there were only 0.2 doctors and 1.7 nurses per 10,000
people, mostly located in urban areas [25].
Specific setting

The Gondama primary health center and referral hospital
were the two independent study sites. They are located in
a rural area, 11 km from Bo Town and within Bo district
– 200 km southeast of Freetown. Bo district has a population of about 600,000 and Bo Town is the district capital.
Both the primary health center and hospital are located
within a proximity of 500 m [15].
Under five consultations at the gondama primary
health center

The primary health center is managed by the Ministry of
Health (MoH) and was supported by MSF. It provides free
out-patient consultations, restricted to children underfive. Those presenting at the primary health center are
seen by attending nurses and provided care on an outpatient basis. Children requiring referral care and/or
admission were sent to the Gondama referral hospital.
Emergency room services and hospital admissions at the
gondama referral hospital

The referral hospital was an independent referral facility
and entirely managed by MSF. It provided free secondary level pediatric care since 2003 for children under15 years. It has 150 beds (but capacity could be increased to 200 according to need) and special wards for
neonates, intensive care, malnutrition associated with
complications and burns. It also had facilities to provide
isolation for suspected Lassa Fever cases [15].
The referral hospital offered emergency room services
for children referred from primary health facilities and
for self-referrals. Children were first assessed for clinical
severity and scored by a nurse in the emergency room
according to the South African Triage Scale (SATS) [26].
The scoring allowed emergency staff to designate priority of attention. The clinical grading used in SATS is
shown in Table 1.

Patient information including name, age, sex, address
and SATS category was recorded in an emergency room
register and a preliminary diagnosis was made. If admission was merited, a patient admission file was opened in
which clinical information and hospital exit outcomes
were recorded. All hospital exit outcomes are standardized and include discharged, abandoned and died.
Ebola control measures at primary health center and
referral hospital

At both facilities a systematic screening of all patients at
facility entry, for suspected Ebola was conducted by
MSF. Isolation wards were set up at both facilities. The
specific Ebola control measures implemented in both
facilities are shown in Table 2.
Study population and period

The study population included a) at the Gondama primary
health center all children (under-five years) presenting for
out-patient consultations and b) at the referral hospital
level, all children under 15 years presenting at the emergency room and admitted to the hospital wards.
The study period for both facilities included May to
October 2013 (before the Ebola outbreak) and during the
same period of the Ebola outbreak (May to October 2014).
Data collection, sources of data and validation

Aggregate data on numbers of consultations at the
Gondama Primary health center was collected from
health center data sheets on a weekly basis. Data were
encoded weekly into Microsoft Excel.
At the referral hospital, data on demographic characteristics, clinical severity, exit outcomes was sourced
from dedicated emergency room and hospital ward
registers. Case fatality was assessed for the two main
morbidities: severe malaria and lower respiratory tract
infections. Data were encoded daily into two separate
excel (MicroSoft Excel) databases. Data quality was
assured by cross-checking data sheets with registers for
consistency.

Table 1 Grading of clinical severity and target time to initiate patient management (South African Triage Scale), Gondama
hospital, Bo, Sierra Leone
Colour*

Target time

Management

Red

Immediate

Take to resuscitation room for emergency management

Orange

<10 min

Refer for very urgent management

Yellow

<1 h

Refer for urgent management

Green

<4 h

Refer to designated area for non-urgent cases

Blue

<2 h

Refer to doctor for certification

If emergency clinical signs are found, the patient is assigned a red priority level and taken straight to the resuscitation area without delay. If no emergency clinical
signs are present the patient is assessed for very urgent (orange) or urgent (yellow) clinical signs. Patients in the orange and yellow category should be seen within
10 and 60 min respectively. Non-urgent cases are classified as green and are to be seen within 4 h. If a patient arrives dead or dies upon arrival, they are
considered ‘blue’ cases
*adapted from the South African Triage Scale (SATS), Training Manual 201226
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Table 2 Ebola control measures implemented at the Gondama Health Centre and Referral Hospital, Bo, Sierra Leone (2014)

Statistical analysis

A total of 3436 and 1787 children were included in the
study for the years 2013 and 2014, respectively; making
a total of 5223 children for the referral hospital sufficiently large to perform reliable statistical analysis.
Descriptive statistics were used to express results and
differences between groups were assessed using the Chisquare (X2) test . A two-sample Independent t-test on
difference between means was performed on the SATS
variable and Relative Risks were used to compare hospital
exit outcomes. The level of significance was set at P ≤ 0.05
and 95% confidence intervals were used. Analysis was
performed using EpiData Analysis software (version
2.2.2.182, EpiData Association, Odense, Denmark).

Results
Pediatric consultations at the primary health care level

A total of 13,658 children under-five, were seen before
the Ebola outbreak compared to 8,761 during the outbreak; a decline of 4,897 (36%) outpatient consultations.
Characteristics, clinical severity and emergency room
exits at the referral hospital level

Table 3 shows the socio-demographic characteristics of
these children, their clinical severity and emergency

room outcomes. A total of 6,497 children were seen
in the hospital emergency room during 2013 and
2014. Age distribution was similar for the two periods
with 90% of the children being under-five (range:
1 day-15 years).
During the Ebola outbreak the number of patients
coming from within the hospital catchment area declined by 1410 (38%), while the number of patients
from outside the catchment area remained constant.
In addition, more self-referrals were observed (80%
vs. 61%).
During Ebola, 23 children were dead on arrival at the
emergency room; no such deaths were reported prior
to the outbreak. Fifteen of these children died of severe
malaria, other causes of death were severe malnutrition
(n = 2), sepsis (n = 1), hypoglycemia (n = 1) and unknown (n = 4). The combined proportion of children
requiring immediate (SATS red category) and urgent
attention (SATS orange category) was also significantly
higher during the Ebola outbreak compared to the
prior period (74% vs. 65%) In 2014 several training
sessions were done to strengthen the adherence to
admission criteria which might explain the observation
that fewer patients were admitted in 2014 (84%
compared to 92% in 2013).
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Table 3 Characteristics, clinical severity and emergency room exits
of children who arrived at the Referral hospital, Bo Sierra Leone
Variable

2013 n (%)

2014 n (%)

Total

3953

2544

2120 (54)

1398 (55)

Female

1833 (46)

1146 (45)

3531 (89)

2250 (88)

5-15

422 (11)

294 (12)

P-value2

1560 (87)

1.1 [1.1-1.1]

<0.001

1.2 [1.0-1.4]

0.08

0.2 [0.1-0.2]

<0.001

2014 n (%)

Total

3436

1787

Recovered and
discharged

2770 (81)

0.3

Unfavorable outcomes
Total

Age
<5

Relative Risk
(95% CI1)

2013 n (%)

P-value1

Gender
Male

Table 4 Exit outcomes at the Referral hospital, Bo, Sierra Leone

0.3

329 (10)

199 (11)

Died

245

174

Abandoned3

84

25

337 (10)

28 (2)

Referred out4

Origin2

1

In catchment area

3700 (94)

2290 (90)

<0.001

95% CI = 95% Confidence Interval
χ2 test
Abandoned: discharged without medical consent, patient leaves the hospital
against medical advice
4
refered to other health facility for further care, with final outcome unknown
2
3

Outside catchment area

253 (6)

254 (10)

Self-referral

2419 (61)

2044 (80)

<0.001

Primary health facility

1527 (39)

496 (19)

<0.001

Governmental hospital

7 (<1)

4 (<1)

0.8

1232 (31)

936 (37)

<0.001

Referred by

3

Clinical severity (SATS )
Red
Orange

1363 (34)

935 (37)

Yellow

919 (23)

487 (19)

Green

439 (11)

163 (6)

0

23 (1)

3652 (92)

2130 (84)

<0.001

Died

43 (1)

51 (2)

0.01

Referred to other health facility

45 (1)

56 (2)

0.01

4

Blue

Emergency room exits
Admitted to pediatric ward
5

Discharged with medical consent

212 (5)

301 (12)

<0.001

Discharged without medical
consent

1 (<1)

6 (<1)

0.01

χ test for categorical variables and two-sample independent t-test on
difference between means for SATS variables
Geographic catchment area of the Gondama Referral Hospital
3
SATS: Clinical severity based on the South African Triage Scale, see Table 1
4
Arrived dead or died upon arrival
5
Including patients in the ‘blue’ SATS category
1 2

2

Hospital exit outcomes and case fatality

Of 5782 children admitted from the emergency room
to the hospital wards, exit outcomes were unrecorded
for 559 (10%) children, who were excluded. The hospital exit outcomes for 2013 and 2014 of the remaining
5223 are shown in Table 4. Significantly more children
(87%) were successfully discharged during the Ebola
outbreak compared to the preceding year. Unfavorable
hospital exit outcomes (combination of deaths and
abandoned) were less than 15% during both periods,
which is within the maximum acceptable in-house
threshold set by MSF [27].
More children (10%) were also referred out to other
facilities prior to the Ebola outbreak than during (2%).

Case fatality for severe malaria and lower respiratory
tract infections is presented in Table 5. Of a total of 5,223
hospital exits, 3752 (72%) children were diagnosed with
either one of these two conditions. There was no significant difference in case fatality for these morbidities.

Discussion
This is a first study from West Africa assessing the influence of the 2014 Ebola outbreak on both access to and
quality of pediatric care at both primary and hospital
level. A considerable decline in outpatient consultations
was seen at the primary level while at the referral hospital, more children presented from far-and-wide and in
severe clinical status. Encouragingly, once admitted to
the hospital wards, quality of care as assessed by hospital
exit outcomes and case fatality were within acceptable
standards.
This study highlights the added value of upholding
pediatric health services during Ebola outbreaks in a
country with high child mortality [24]. However, when
health care worker and patient safety cannot be
ensured, it is justified to close a hospital until both,
quality of care and a safe working environment, can be
granted. Unfortunately, the resulting “care vacuum” is
likely to have exacerbated the predicament of vulnerable children in this rural setting.
Table 5 Number of cases and case fatality for main morbidities
by exit diagnosis at the Referral hospital
2013
Total

2014
1

Deaths n (%)

Total

Deaths n (%)1

Total

2458

Severe malaria

2239

134 (6)

1127

80 (7)

Lower respiratory tract
infections

219

27 (12)

167

25 (15)

P-values for χ2 test > 0.05

1

1294
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The study strengths are that we included data from a
well-monitored primary health center and referral hospital, at the district level in rural Sierra Leone; the study
sample was large, data were entered by dedicated data
entry clerks and supervised by a data manager; clinical
severity was scored using the standardized SATS system
[26]; hospital exit outcomes were cross-checked with
patient records; and we followed STROBE guidelines in
reporting of observational studies [28].
A study limitation is that we did not have hospital exit
outcomes for 10% of children admitted from the emergency room to the hospital wards. This was because the
neonatology database did not have unique identity coding allowing linkage with emergency room registers. We
thus excluded all neonates from the hospital exit
analysis. The importance of addressing this operational
problem has been noted. In addition, the findings of this
study cannot be generalized for pediatric care in rural
health facilities in Sierra Leone. Presumably other health
facilities might not have been able to uphold this quality
of care due to infections and deaths among health care
workers, no availability of Ebola protective material and
fear of treating patients [5, 10–12]. A retrospective study
using data from different rural health facilities might
shed more light on this matter.
There are a number of important findings from this
study. First, we observed a 36% drop in under-five
consultations at the primary level. This is similar to what
has been reported from Guinea, Liberia and Sierra
Leone. It shows that utilization of health services including child health services were compromised during the
Ebola outbreak [12, 18–21]. For example, in Guinea,
where the impact of the Ebola outbreak on primary care
outpatient consultations was assessed, consultations
dropped by 30% [18]. Similarly, utilization of HIVtesting services dropped by 40% during the outbreak
compared to the pre-outbreak period [22]. Such declines
may be due to hardships faced in reaching the health
facility and/or community fear that health facilities are
unsafe places to visit [11].
Second, in the emergency room of the referral hospital, there were more children from outside the geographic catchment area and more self-referrals. There
may be two possible reasons; closure of many health
facilities within and outside the district; and decline in
economic activity related to the strict Ebola quarantine
(including roadblocks) affecting “ability to pay”. Health
seeking behavior favoring free-health-care may have
taken precedent.
Third, during the Ebola outbreak, 23 children were
actually dead by the time they arrived at the hospital and
the proportion requiring urgent attention, was considerably higher. These delays in presentation may be due to
limited public transport, roadblocks and fear of forced
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quarantine. A re-assuring and encouraging finding was
that unfavorable hospital exit outcomes (deaths and
abandoned) remained below the desired MSF threshold
of 15%. The observation that significantly more children
were successfully discharged during the Ebola outbreak
can also be explained by the fact that several facilities
where these children were referred to in 2013 already
closed or were unsafe to refer patients. The patients
were therefore managed at the referral hospital until
discharge. The over-riding message is that irrespective of
clinical severity, once admitted to the hospital wards,
children fared well in this referral MSF hospital. The fact
that case fatality for severe malaria and lower respiratory
tract infections also remained similar during the two
periods adds value to such judgement.
In retrospect, what was most discouraging is that
despite the valuable service offered by the referral hospital, it still ended up being closed for fear of health
worker safety. Looking back, what could we have done
better to avoid this eventuality?
Although it was strictly forbidden for health workers
to juggle work between health facilities in order to
prevent Ebola cross-infection, this was practically impossible. It is understandable that health workers who have
dependents and added financial responsibilities will seek
additional revenue by working elsewhere or providing
home based care. Both these activities expose health
workers to Ebola outside their mother health facility.
This makes health facilities and health workers interdependable in terms of occupational-risk.
Three clear recommendations come to light. First,
strict infection control and health worker protection
need to be addressed as a “universal measure” applicable
to all health facilities in an Ebola affected region.
Second, triage for suspected Ebola should not only be
patient-centered (as it was), but also “health-worker”
centered. Third, when this becomes a reality, front-line
health workers should be prioritized for Ebola preventive
vaccination [29].
In the meantime, the antidote to upholding health
services is health worker safety and universal infection control [30]. We thus reiterate our urgent
earlier call to the WHO and Governments of African
countries to establish dedicated umbrella units to
ensure health worker and facility safety (occupational
health) [31, 32].

Conclusion
In conclusion, during an Ebola outbreak in rural Sierra
Leone, valuable and good quality pediatric care was being provided, but it could not be sustained due to issues
of health facility and health worker safety. Serious attention will be needed in this regard to avoid a déjà-vu.

Hermans et al. BMC Pediatrics (2017) 17:34

Page 7 of 8

Abbreviations
CI: Confidence Interval; MoH: Ministry of Health; MSF: Médecins Sans
Frontières; SATS: South African Triage Scale; WHO: World Health Organization

2.

Acknowledgement
This research was conducted through the Structured Operational Research
and Training Initiative (SORT IT), a global partnership led by the Special
Program for Research and Training in Tropical Diseases at the World Health
Organization (WHO/TDR). The model is based on a course developed jointly
by the International Union Against Tuberculosis and Lung Disease (The
Union) and Médecins sans Frontières. The specific SORT IT program which
resulted in this publication was jointly developed and implemented by: the
Operational Research Unit (LUXOR), Médecins Sans Frontières, Brussels
Operational Center, Luxembourg; the Centre for Operational Research, The
Union, Paris, France; the Centre for International Health, University of Bergen,
Norway; the Institute of Tropical Medicine, Antwerp, Belgium; and Partners in
Health, USA.We acknowledge all of the Gondama team for doing a great job
during these hard times and for not giving up. We thank them for their
courage and dedication, which we hold at high esteem. Our sincere
condolences to the families and friends of the dear colleagues we have lost.

4.

Funding
The program was funded by The Union, MSF, and the Department for
International Development (DFID), UK. The funders had no role in study
design, data collection and analysis, decision to publish, or preparation of
the manuscript. La Fondation Veuve Emile Metz-Tesch, Luxembourg also
supported open access publication costs.

10.

Availability of data and materials
The dataset (s) supporting the conclusions of this article can be made
available upon request.
Authors’ contributions
All authors were involved in realization of this article throughout the
different stages: VH, GS, DK and JM collected the data. VH, RZ, DW, WK, MM,
PA and NOG designed the study, developed the methodology, performed
the analysis, and wrote the manuscript. All authors reviewed and
commented on the first drafts and reviewed the final draft before
submission. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.

3.

5.

6.

7.
8.

9.

11.
12.

13.

14.

15.

16.

17.
Consent for publication
Not applicable.
18.
Ethics approval and consent to participate
The study was conducted within the framework of formal agreements with
the Ministry of Health. It also met the Médecins Sans Frontières (MSF) Ethics
review Board (Geneva, Switzerland) approved criteria for studies of routinely
collected data and was also approved by the Ethics Advisory Group of the
International Union Against Tuberculosis and Lung Disease, Paris, France. As
this was a record review study with anonymized data, the issue of informed
patient consent did not apply.
Author details
1
Médecins Sans Frontières, Brussels Operational Centre, Bo, Sierra Leone.
2
Médecins Sans Frontières, Brussels Operational Centre Brussels, Brussels,
Belgium. 3Aklilu Lemma Institute of Pathobiology, Addis Ababa University,
Addis Ababa, Ethiopia. 4Ministry of Health, Bo, Sierra Leone. 5Damien
Foundation, Conakry, Guinea. 6Médecins Sans Frontières, Nairobi, Kenya.
7
Médecins Sans Frontières, Brussels Operational Centre, Brussels, Belgium.
8
Vogelzang 41, 2980 Zoersel, Halle, Belgium.

19.

20.

21.

22.

23.

Received: 3 March 2016 Accepted: 7 January 2017
24.
References
1. Beeching NJ, Fenech M, Houlihan CF. Ebola virus disease. BMJ. 2014.
http://dx.doi.org/10.1136/bmj.g7348.

25.

Boozary AS, Farmer PE, Jha AK. The Ebola outbreak, fragile health systems,
and quality as a cure. JAMA. 2014. doi:10.1001/jama.2014.14387.
Philips M, Markham A. Ebola: a failure of international collective action.
Lancet. 2014. doi:10.1016/S0140-6736(14)61606-8.
Baize S, Pannetier D, Oestereich L, Rieger T, Koivogui L, Magassouba NF, et
al. Emergence of Zaire Ebola virus disease in guinea. N Engl J Med. 2014.
doi:10.1056/NEJMoa1404505.
WHO. Ebola response roadmap - Situation report. http://apps.who.int/iris/
bitstream/10665/208883/1/ebolasitrep_10Jun2016_eng.pdf?ua=1(2016).
Accessed 14 June 2016.
Ebola Response Team WHO. Ebola virus disease in west africa-the first 9
months of the epidemic and forward projections. N Engl J Med. 2014.
doi:10.1056/NEJMoa1411100.
Gostin LO, Lucey D, Phelan A. The Ebola epidemic: a global health
emergency. JAMA. 2014. doi:10.1001/jama.2014.11176.
Piot P, Muyembe JJ, Edmunds WJ. Ebola in west africa: from disease
outbreak to humanitarian crisis. Lancet Infect Dis. 2014. doi:10.1016/
S1473-3099(14)70956-9.
Universal Health Coverage Partnership. Lack of Health Practitioners in Sierra
Leone Causes Roadblock. http://www.uhcpartnership.net/healthpractitioners-sierra-leone/(2014). Accessed 23 Nov 2015.
Dallatomasina S, Crestani R, Sylvester Squire J, Declerck H, Caleo GM, Wolz
A, et al. Ebola outbreak in rural west africa: epidemiology, clinical features
and outcomes. Trop Med Int Health. 2015. doi:10.1111/tmi.12454.
Ulrich CM. Ebola is causing moral distress among African healthcare
workers. BMJ. 2014. http://dx.doi.org/10.1136/bmj.g6672.
Delamou A, Beavogui AH, Kondé MK, van Griensven J, De Brouwere V.
Ebola: better protection needed for Guinean health-care workers. Lancet.
2015. http://dx.doi.org/10.1016/S0140-6736(15)60193-3.
WHO Ebola Maps: Geographical distribution of new and total confirmed
cases in Guinea, Liberia and Sierra Leone. http://who.int/csr/disease/ebola/
maps/en/(2015). Accessed 23 Nov 2015.
National Ebola Response Centre (NERC). Sierra Leone, Bo. https://www.
humanitarianresponse.info/en/operations/sierra-leone/office/national-ebolaresponse-centrenerc-freetown-sierra-leone. Accessed 23 Nov 2015.
Dahmane A, van Griensven JM, Van Herp M, Van den Bergh R, Nzomukunda
Y, Prior J, et al. Constraints in the diagnosis and treatment of Lassa fever
and the effect on mortality in hospitalized children and women with
obstetric conditions in a rural district hospital in sierra Leone. Trans R Soc
Trop Med Hyg. 2014. doi:10.1093/trstmh/tru009.
Bolkan HA, Bash-Taqi DA, Samai M, Gerdin M, von Schreeb J. Ebola and
Indirect Effects on Health Service Function in Sierra Leone. PLOS Currents
Outbreaks. 1st ed. 2014.
Delamou A, Hammonds RM, Caluwaerts S, Utz B, Delvaux T. Ebola in africa:
beyond epidemics, reproductive health in crisis. Lancet. 2014. http://dx.doi.
org/10.1016/S0140-6736(14)62364-3.
Barden-O’Fallon J, Barry MA, Brodish P, Hazerjian J. Rapid assessment of
Ebola-related implications for reproductive, maternal, newborn and child
health service delivery and utilization in guinea. PLoS currents outbreaks.
1st ed. 2015.
Plucinski MM, Guilavogui T, Sidikiba S, Diakité N, Diakité S, Bah I. Effect of
the Ebola-virus-disease epidemic on malaria case management in guinea,
2014: a cross-sectional survey of health facilities. Lancet Infect Dis. 2014.
http://dx.doi.org/10.1016/S1473-3099(15)00061-4.
Hayden E. Ebola obstructs malaria control. Nature. 2014. http://www.nature.
com/news/ebola-outbreak-shuts-down-malaria-control-efforts-1.16029.
Accessed 23 Nov 2015.
Takahashi S, Metcalf CJE, Ferrari MJ, Moss WJ, Truelove SA, Tatem AJ, et al.
Reduced vaccination and the risk of measles and other childhood infections
post-Ebola. Science. 2015. doi:10.1126/science.aaa3438.
Leuenberger D, Hebelamou J, Strahm S, De Rekeneire N, Balestre E, Wandeler
G, et al. Impact of the Ebola epidemic on general and HIV care in macenta,
forest guinea, 2014. AIDS. 2015. doi:10.1097/QAD.0000000000000784.
Tattevin P, Baysah MK, Raguin G, Toomey J, Chapplain JM, Taylor ME,
et al. Retention in care for HIV-infected patients in the eye of the
Ebola storm: lessons from Monrovia, liberia. AIDS. 2015.
doi:10.1097/QAD.0000000000000614.
Mundi I. Sierra Leone demographics profile. 2014. http://www.indexmundi.
com/sierra_leone/(2015). Accessed 23 Nov 2015.
WHO. World Health Statistics 2014. http://www.who.int/gho/publications/
world_health_statistics/2014/en/(2015). Accessed 23 Nov 2015.

Hermans et al. BMC Pediatrics (2017) 17:34

Page 8 of 8

26. The South African Triage Group. The South African Triage Scale (SATS),
Training Manual 2012. http://emssa.org.za/wp-content/uploads/2011/04/
SATS-Manual-A5-LR-spreads.pdf. Accessed 23 Nov 2015.
27. van den Boogaard W, Manzi M, Harries AD, Reid AJ. Causes of pediatric
mortality and case-fatality rates in eight médecins sans frontières-supported
hospitals in africa. PHA. 2012. doi:10.5588/pha.12.0038.
28. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC,
Vandenbroucke JP. The strengthening the reporting of observational
studies in epidemiology (STROBE) statement: guidelines for reporting of
observational studies. Ann Intern Med. 2007. doi:10.7326/0003-4819-1478-200710160-00010.
29. Henao-Restrepo AM, Longini IM, Egger MD, Dean NE, Edmunds WJ,
Camacho A, et al. Efficacy and effectiveness of an rVSV-vectored
vaccine expressing Ebola surface glycoprotein: interim results from the
guinea ring vaccination cluster-randomised trial. Lancet. 2015.
http://dx.doi.org/10.1016/S0140-6736(15)61117-5.
30. Harries AD, Zachariah R, Tayler-Smith K, Schouten EJ, Chimbwandira F, Van
Damme W, et al. Keeping health facilities safe: one way of strengthening
the interaction between disease-specific programmes and health systems.
Trop Med Int Health. 2010;15:1407–12.
31. Sloan DJ, O’Dempsey TJ. Tuberculosis in the time of Ebola: obstacles and
opportunities. Int J Tuberc Lung Dis. 2015. http://dx.doi.org/10.5588/ijtld.15.0776.
32. Zachariah R, Ortuno N, Hermans V, Desalegn W, Rust S, Reid AJ, et al. Ebola,
fragile health systems and tuberculosis care: a call for pre-emptive action and
operational research. Int J Tuberc Lung Dis. 2015. doi:10.5588/ijtld.15.0355.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

