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RECOMMENDATIONS FOR CEBS BASED ON RAPID EVALUATION FINDINGSCommunity Event-Based Surveillance (CEBS) was designed in late 2014 as an active, village-level surveillance system for Ebola 
Virus Disease (EVD)  The objective of CEBS is to rapidly identify suspected EVD cases originating from unknown chains of 
transmission at the village level through using a network of trained Community Health Monitors (CHMs) to detect and report 
on six “trigger events” which indicate potential EVD transmission  Upon detecting a trigger event, the CHM reports it to his 
or her Chiefdom Surveillance Supervisor (CSS), who then conducts a preliminary screening of the alert to determine if it 
should be escalated to the District Ebola Response Center (DERC) for follow up by a case investigation team  Since January 
2015, the Ebola Response Consortium (ERC) has been supporting the Ministry of Health and Sanitation (MoHS) through the 
District Health Management Teams (DHMTs) to implement CEBS in 9 of the 14 districts of Sierra Leone, while the International 
Federation of the Red Cross (IFRC) is supporting CEBS in an additional three districts  As of June 15, a total of 7,050 CHMs and 
137 CSSs have been trained in the ERC-supported districts and have generated over 3,400 alerts 

From April to June 2015, a joint team comprised of members from the ERC, the International Rescue Committee (IRC), and 
the United States Centers for Disease Control and Prevention (CDC) conducted a rapid evaluation of CEBS in the nine ERC-
supported districts  This assessment focused on both functionality (i e  how well the CEBS structure was working on the ground) 
and effectiveness (i e  the sensitivity and timeliness of CEBS in detecting new confirmed cases)  To assess functionality, the team 
interviewed 50 CHMs and 27 CSSs to evaluate their knowledge, skills, and experience, and met with 39 members of the DERCs, 
DHMTs, and other district partners to gauge their knowledge of and involvement with CEBS  To assess effectiveness, the team 
used alerts data captured in weekly alert logs kept by CSSs to analyze the quantity and type of alerts being detected through 
CEBS, as well as to look at issues of sensitivity and timeliness 

The functionality component found that 28% of interviewed CHMs had reported at least one alert in the week prior to the 
interview and that half of the CHMs recalled at least four of the six trigger events  All CHMs reported that they actively seek 
information about illnesses and deaths in their villages (as opposed to receiving it passively) and 68% reported community 
support for their work  The 27 CSSs interviewed supervise an average of 51 CHMs each and recalled an average of five of the 
seven actions they are expected to take when they receive an alert from a CHM  One of the most common challenges CHMs face 
is the malfunctioning of the closed user group (CUG) phone system  The CSSs also had CUG issues, but the lack of motorbikes 
to travel between villages was a more commonly-cited problem  Among the DHMTs and other district partners, knowledge of 
the system varied, with nearly 60% of representatives understanding the system’s core structure and function  Seventy-four 
percent of district partners reported that they think CEBS has benefited the districts, though concerns were expressed regarding 
it financial sustainability, its incomplete coverage of villages, and the need for better coordination with other district partners 
(e g  DERCs, DHMTs) and community outreach programs 

The effectiveness component found that a total of 3,432 alerts were generated through CEBS across eight districts (Kailahun 
data not available) from February 19 to June 14, 2015  Of these alerts, 2,937 (86%) were for deaths, 480 (14%) were for sick 
cases, and only 1 (<1%) was for an unsafe burial or corpse washing  The vast majority of alerts (2,667/3,432, 78%) were for 
community deaths, which were reported through the “other” trigger  In Kambia, the only ERC-supported district with active 
transmission when CEBS was rolled out, CHMs were involved in the detection of 7 of the 12 (58%) confirmed EVD cases 
occurring between April 13 and May 20, including three of the five (60%) cases that originated from unknown chains of 
transmission  Of the five cases from unknown chains of transmission, the range of time from the onset of symptoms to detection 
was two to three days if  detected by CEBS and five to seven days if detected by other sources  CEBS also detected three 
suspected measles outbreaks during the study period  Overall, CEBS is serving as a valuable component of the surveillance 
system through helping to detect new cases in Kambia and confirming zero transmission in the other districts  Based on the 
evaluation findings, the ERC and CDC developed several recommendations, which are provided in the table on the following 
page 

EXECUTIVE SUMMARY
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                                                    Recommendation  Responsible party  Timeframe 

Operational

Finalize the licensing, registration, and distribution of all CSS motorbikes  ERC partners ASAP

Promptly identify and address any remaining CUG issues  ERC partners ASAP 

Programmatic

CSSs should meet with CHMs who only report deaths or a specific trigger  ERC partners As needed
event to determine if they are missing other triggers 

The CSSs and CHMs should have monthly meetings to discuss challenges  ERC partners Monthly
(e g  CUG functionality, charging availability), provide targeted refresher 
training, review surveillance events and trends, and disburse incentives 

Institutionalize reporting of community deaths across all ERC-supported  ERC partners Aug-Sep
districts to assist in confirming zero transmission as the outbreak subsides  and CCU

Partner engagement

Formally present the findings from the CEBS assessment to the DERCs  ERC partners August
and DHMTs in each ERC-supported district and to the national MoHS  and CCU

Provide weekly updates on CEBS alerts at the surveillance pillar meetings  ERC partners Weekly
in each ERC-supported district 

Share CEBS summary data with the DERCs and DHMTs in each district in  ERC partners Weekly
both soft copy and written form on a weekly basis (format to be decided) 

Invite the DSOs and/or other members of the DHMT to participate in  ERC partners Monthly
monthly CEBS supervision visits in collaboration with ERC partner staff 

Effectiveness

Conduct monthly analysis of alerts to assess trends, identify problem areas,  ERC Monthly
and gain a deeper understanding of what CEBS is detecting  Share findings  Coordinating Unit
with ERC partners and at the national surveillance pillar 

Conduct a rapid assessment of death reporting in several districts to  ERC partners TBD
determine the sensitivity of CEBS in detecting community deaths  and CCU

Compare the number of community deaths reported by CEBS against the  ERC CCU TBD
number of deaths expected (based on estimated population size) in each 
Chiefdom to identify potential areas of under-reporting  If possible, develop 
a system to easily map this and share it with the MoHS and other  
surveillance partners 



FIGURE 1: OVERVIEW OF KEY STEPS TO CEBS IMPLEMENTATIONHISTORY AND OVERVIEW OF CEBS APPROACH

Event-based surveillance is the organized and rapid capture of information from the community about events that are a 
potential risk to public health 1 As an event-based system, CEBS has been identified as a surveillance tool that has the potential 
to improve the early identification of cases of Ebola Virus Disease (EVD), reduce Ebola transmission in the community, and 
enhance response efforts during the ongoing Ebola outbreak in Sierra Leone  CEBS aims to identify emerging clusters of EVD 
transmission at the earliest possible stage, communicate information about potential EVD transmission to DERCs, and increase 
the timeliness in which suspected EVD cases are identified, isolated, and provided with the appropriate care 

The CEBS approach was designed in late 2014 by staff members from the IRC, Bo DHMT, and CDC 2 At the foundation of the 
CEBS approach are the CHMs, who are local incentivized volunteers who have been selected within each community (defined 
as a single village, a cluster of small neighboring villages, or a portion of a larger village) and trained to detect and report on the 
following six Ebola-suspicious events, or “triggers”, to their respective CSSs:

   1. Two or more family or household members become sick or die within a short period of time (less than seven days)

   2. Anyone becomes sick or dies within three weeks of taking part in an unsafe burial or washing/touching a corpse

   3. Any healthcare worker or traditional healer becomes sick or dies of an unknown cause

   4. Any traveler (or recently returned traveler who is from that village) becomes sick or dies

   5. Anyone who was a contact of a suspect EVD case (whether or not they were being contact traced) becomes sick or dies

   6. Any unsafe burial or washing of a dead body that took place in the village or surrounding community (this trigger event 
would alert the surveillance and response team that there might be cases in the near future)

Upon detecting one of the above triggers, the CHM uses a mobile phone on a CUG to inform his or her CSS (assigned at a ratio 
of one to two per Chiefdom) of the event  The CSS is equipped with a motorbike and works with the local MoHS Community 
Health Officer (CHO) to conduct a preliminary screening of the alert in order to determine if it is necessary to escalate the alert 
to the DERC  If so, the CSS or CHO calls in the alert via 117 or the local district alert line and a district case investigation team is 
dispatched to formally investigate the case in order to determine if it fits the case definition for suspected EVD 

The CEBS approach was initially piloted in partnership with the CHOs in 100 villages in one Chiefdom of Bo district in November 
2014, where at the time the number of EVD cases was climbing steadily with multiple uncontrolled chains of transmission  In 
the pilot, the initial CHMs were trained to detect trigger events that are commonly associated with new EVD cases  After one 
month, the list of six triggers was refined further based on the experience from the pilot  The pilot findings were then shared 
with the national MoHS, who worked with the IRC and CDC staff to develop a CEBS standard operating procedure (SOP) that 
was reviewed and approved for national scale-up by the national surveillance pillar and incorporated into the national Ebola 
surveillance strategy for low- and moderate-transmission areas in December 2014 3 The CEBS framework and results of the pilot 
were then presented to ERC partners, who agreed to support the scale-up of CEBS in other districts 

The objective when developing the SOP for CEBS was to articulate an approach that was defined enough to be implemented in 
a standardized way across the country but flexible enough to be tailored as necessary to the individual context and pre-existing 
activities in each district  As such, the rollout of CEBS in each district largely adhered to the six-step implementation process 
displayed in Figure 1, with each step being guided by accompanying documents included in a CEBS implementation toolkit 

CEBS IMPLEMENTATION PROGRESS AND COVERAGE

Following discussions with partners, the ERC agreed to support the implementation of CEBS in nine districts, which were 
selected based on two criteria  First, ERC partners had to have an operational presence in the districts in order to ensure that 
CEBS could be rolled out quickly and efficiently  Second, districts that had a pre-existing network of Community Health Workers 
(CHWs) were prioritized, as this eased the process of identifying CHMs and it was believed that having CHWs serve as CHMs 
would facilitate the eventual transition of CEBS into a longer-term surveillance system that was fully integrated within MoHS 
structures and thus improve the overall sustainability of the approach  While not a formal ERC partner, the IFRC agreed to 
support the implementation of CEBS in three additional districts using the same SOP  CEBS was not implemented in Western 

BACKGROUND

1 World Health Organization  (2008)  A guide to establishing event-based surveillance  

2 Crowe, S , Hertz, D , Maenner, M , Ratnayake, R , Baker, P , Lash, R  R ,…Belay, E  (2015)  Community Event-Based Surveillance to reduce Ebola transmission -     
   Sierra Leone, 2014-2015  Morbidity and Mortality Weekly Report, 64 (3), 70-73  

3 It was initially believed that the increased number of alerts resulting from CEBS would overwhelm the alert response capacity in high transmission areas   
   EVD caseload began to drop sharply in late December 2014, so it is unclear if this is the case Evaluation of the Functionality and Effectiveness of CEBS in Sierra Leone  |  7 

1. 
Form a district CEBS team consisting of representatives from the DHMT, ERC partner, and other surveillance 
partners (e g  CDC, WHO) who will assist in rollout and monitoring 

2. 
Introduce CEBS to district stakeholders and secure endorsement, determine the number and distribution of 
CSSs, assign tasks for CSS identification, and develop implementation plan 

3. 
Introduce CEBS to Chiefdoms (Paramount Chiefs, CHOs, councils) and secure endorsement; determine the 
number and distribution of CHMs and assign tasks for CHM identification 

4. 
Identify and train CSSs and CHOs in each Chiefdom with the DHMT and other partners  Training to cover 
reporting structure for CEBS, trigger events, and skills for training CHMs 

5. 
Identify CHMs in each village in collaboration with Paramount Chiefs  CHOs and CSSs train the CHMs with 
support of district CEBS team, covering trigger events and reporting structure 

6. 
Establish a small team at the district level to plan and oversee CEBS data collection, analysis, and reporting, 
including the sharing of CEBS data with relevant stakeholders (e g  DERCs) 

Area, in part because of heavy transmission in the district but also due to a multitude of pre-existing community-based 
surveillance activities that were ongoing at the time through other partners as part of the first Western Area Surge  A map of 
the partners supporting the implementation of CEBS in each district is provided in Figure 2 . 

In January 2015, ERC partners began to meet with the DHMTs, DERCs, and other surveillance partners in their districts to 
introduce the CEBS approach, form CEBS implementation teams, and develop implementation plans  The newly-formed CEBS 
teams then met with the Paramount Chiefs and other Chiefdom stakeholders to present the plans and secure their endorsement  
These steps were followed by the identification and training of CSSs, which was largely completed by the end of February, and 
the identification and training of CHMs, which was largely completed by the end of March (see Table 2 for the current number 
of CSSs and CHMs trained by district)  Despite delays in both the creation of the CUG networks used by CSSs/CHMs and in 
the licensing and registration of the CSS motorbikes, the CHMs in all nine ERC-supported districts were trained and actively 
reporting alerts by the end of April 



In addition to differences between districts, there are also notable variations in CHM and CSS coverage between Chiefdoms 
within the same district  This is displayed in Figure 3, which shows the number of CHMs per 1,000 population, and Figure 4, 
which displays the number of CSSs per 100 CHMs  In general, those Chiefdoms with a higher number of CHMs per 1,000 
population are the same as those with a high number of CHMs per CSS, while districts with sparser CHM coverage also tend to 
have fewer CHMs per CSSs  In short, these maps and the figures from Table 2 point to a need to increase the number of CHMs in 
target Chiefdoms to improve population coverage and recruit additional CSSs in some Chiefdoms in order to ensure that each 
CSSs is supervising a manageable number of CHMs 

BACKGROUND

4 Population estimates are for the year 2014 and are based on the most recent national census conducted in 2004 Evaluation of the Functionality and Effectiveness of CEBS in Sierra Leone  |  9 

 District  Estimated  CSSs Trained  CHMs Trained  CHM-to-CSS  Population-to-
  Population4    Ratio  CHM Ratio

 Bo 654,142  18 1,228 68:1 533:1

 Bombali  494,139  15 538 36:1 918:1

 Kailahun 465,048  14 676 48:1 688:1

 Kambia 341,690  13 820 63:1 417:1

 Kenema  653,013  20 1,321 66:1 494:1

 Kono  325,003  15 813 54:1 400:1

 Moyamba  278,119  17 404 24:1 688:1

 Pujehun  335,574 12 500 42:1 671:1

 Tonkolili  434,937  13 750 58:1 580:1 

 TOTAL OR  3,981,665 137  7,050  51:1  565:1
 AVERAGE

TABLE 1: ANALYSIS OF CEBS COVERAGE BY DISTRICT

FIGURE 3: NUMBER OF CHMs PER 1,000 POPULATION

FIGURE 4: NUMBER OF CSSs PER 100 CHMs
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FIGURE 2: CEBS IMPLEMENTING PARTNERS BY DISTRICT
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As shown in Table 1 below, a total of 137 CSSs and 7,050 CHMs were trained across the nine ERC-supported districts by the 
middle of June and were covering an estimated population of 3,981,665 (approximately 63% of the total population of Sierra 
Leone)  Across the nine districts, the average number of CHMs per inhabitant was 1 to 565, while the average number of CHMs 
to CSS was around 50 to 1  It should be noted, however, that distinct variations exist between districts  Kono, for example, has 
the “densest” coverage, with approximately 1 CHM for every 400 inhabitants, while Bombali, the district with the “sparsest” 
coverage, has 918 inhabitants per CHM  Similar variations exist in the number of CHMs per CSS, which ranges from 24 CHMs per 
CSS in Moyamba to 68 CHMs per CSS in Bo  As noted above, these differences are due largely to the fact that partners were 
given flexibility within the SOP to establish the network of CHMs and CSSs themselves and took different approaches to doing 
so, with some districts using only pre-existing CHWs while others selected additional individuals to cover gap areas (particularly 
urban areas) where there were no active CHWs 



METHODS

From April 28 to June 11, 2015, members from the ERC, IRC, and CDC conducted a rapid evaluation of CEBS in the nine ERC-
supported districts (see Annex 1 for the schedule of district visits) 5 This assessment included both a functionality component, to 
evaluate how the CEBS structure was working on the ground, and an effectiveness component, to analyze the quantity and type 
of alerts being detected through CEBS, as well as to look at issues of sensitivity and timeliness 

FUNCTIONALITY ASSESSMENT METHODS

The functionality component involved individual interviews with CHMs, CSSs, DERCs, DHMTs, and other surveillance partners in 
each district, as well as an assessment of the alert desks at the DERCs to determine how incoming alerts from both CEBS and 
other sources were being tracked and managed  To allow for meaningful comparison between districts, a standardized protocol 
for the field monitoring visits (available in Annex 2) and set of field monitoring tools (available in Annex 3) were developed 
by the ERC surveillance team with support from the CDC in mid-April before going to the field  The monitoring tools, which 
included a combination of both quantitative questions and open-ended qualitative questions, are summarized in Table 2 below 

 

 
Before visiting the districts, the two ERC Surveillance Managers contacted the ERC partners to confirm the scheduling of their 
visits and ask partners to begin compiling their CEBS data and arranging appointments with district stakeholders (e g  DHMTs, 
DERCs, other surveillance partners)  While in the field, the ERC Surveillance Managers worked with partner field staff to arrange 
and conduct all interviews, with the field staff providing translation as necessary  As the purpose of these visits was also to 
provide technical support, the villages selected and visited by the team were often those that had encountered a “system 
failure” (i e  where a suspected case or trigger event should have been detected through CEBS but was not) so that the team 
could better understand the gaps in the system and provide recommendations  The CHMs and CSSs covering these villages 
were then interviewed and additional CHM and CSS interviews were conducted in adjacent villages using convenience sampling  
All field monitoring data was collected by the two ERC Surveillance Managers using paper tools, which were then entered into 
an Excel database following each district visit and later analyzed by the Surveillance Managers, a CDC staff member, and the 
IRC Epidemiology Advisor  Each district visit was 3-4 days, and a convenience sample of 50 CHMs, 27 CSSs, and 39 district 
stakeholders were interviewed  A complete list of the stakeholders interviewed in each district has been provided in Annex 4 

DATA COLLECTION AND MANAGEMENT

Every CSS completes a weekly CEBS Alert Log where each alert raised by their CHMs and the resulting response actions are 
recorded  The data captured on this form includes the date, time, and type of each alert (classified as sickness, death, unsafe 
burial, or “other”), as well as the trigger event and the name, age, sex, and location of the individual(s) being reported as sick 
or deceased  Additional information includes whether or not the CSS or CHO escalated the alert to the DERC, if a Chiefdom 
response was initiated while waiting for the district case investigation team to arrive, and whether the local leadership or social 
mobilization teams were informed of the alert 

The CSSs update these forms every time an alert is received and submit their forms to the ERC partners at the district level at 
the end of each week, who enter the data into an electronic reporting tool that is then submitted to the ERC Coordinating Unit 
on a weekly basis (see Annex 5 for the CEBS weekly reporting tool)  The reporting tool used is based largely off of the structure 
of the paper CEBS Alert Log, but includes an additional column for the final case status of each alert (classified as confirmed 
EVD case, suspected or probable EVD case but tested negative, or not a case)  Once submitted to the ERC Coordinating Unit, 

the district data is then reviewed, cleaned, and compiled into a central database, which served as the primary data source for 
the effectiveness assessment 

EFFECTIVENESS ASSESSMENT METHODS

The effectiveness component involved analysis of data generated by the CHMs and recorded by the CSSs  Data were available 
from eight of the nine districts supported by the ERC, while Kailahun was excluded because it did not have aggregated alert 
data available in an analyzable form at the time this report was written  The capacity of CEBS to detect alerts was assessed 
by analyzing the number of alerts generated over time, both by district and aggregated  Further descriptive analyses were 
conducted by disaggregating the total number of alerts by alert type, trigger event, response taken, demographics of persons 
identified in the alert, and final case status to gain a more detailed understanding of what type of alerts/cases the system was 
detecting  In Kambia, the only ERC-supported district with ongoing EVD transmission, a sensitivity analysis was conducted by 
comparing the number of confirmed EVD cases detected through CEBS to the total number of EVD cases occurring from the 
time that CEBS became operational in Kambia (April 13, 2015) through May 20  With access through the CDC, the assessment 
team used the national Viral Hemorrhagic Fever (VHF) database to extract information on all of the confirmed EVD cases 
occurring in Kambia during the target period, traveled to all of the villages where cases had been identified, and interviewed 
the village chief, CHM, CSS, and other stakeholders in order to determine through what means the case was detected  If an 
EVD case fit one of the trigger events but was not reported through CEBS, the team attempted to identify the key factors that 
prevented the CHM from detecting the case  The team also assessed timeliness of detection for alerts identified through CEBS 
versus those detected through other sources by using VHF data to calculate the delay between the date of symptom onset and 
the date the alert was reported 

5 The assessment team members, in alphabetical order, were as follows: Sam Crowe (CDC), Joe Jasperse (ERC), Grayson Privette (ERC), Ruwan Ratnayake (IRC),    
   and Erin Stone (ERC) Evaluation of the Functionality and Effectiveness of CEBS in Sierra Leone  |  11 

TABLE 2: OVERVIEW OF FIELD MONITORING TOOLS USED FOR CEBS EVALUATION

 Name of Tool                                                         Key Areas Assessed

 CHM Assessment Form Knowledge of trigger events; trigger event detection and reporting practices; community  
  acceptance of work; challenges faced; number of villages covered

 CSS Assessment Form Actions taken when receiving an alert; ability to correctly classify different trigger event  
  types; alert recording/reporting practices; challenges faced

 DERC Assessment Form System for managing alerts; ability to track alert source and link alerts with lab results;  
  availability of CUG phone at alert desk; tracking of secret burials

 District Stakeholder  Knowledge of CEBS structure/function; involvement in CEBS roll out; views on CEBS  
 Interview Guide usefulness and challenges faced; recommendations for improving CEBS



When asked to freely recall how they detect trigger events, all 50 CHMs reported that they do so by moving around their 
villages and actively speaking with community members  Around a third of CHMs (16/50, 32%) also mentioned talking 
specifically to their village or section chief, while some (9/50, 18%) said they are approached by community members when an 
illness or death occurs in the village  The majority of the CHMs report that they communicate with their CSS every day (41/50, 
82%), while the remainder reported that they call their CSS between two and five times a week  Once a trigger event is detected 
in the community, nearly all of the CHMs (48/50, 96%) stated that they call their CSS, while 13 (26%) also notify the village chief 
and 9 (18%) call the alert hotline or the DERC  Nine CHMs (18%) also reported that they visit the household in question to verify 
the alert prior to contacting the CSS and the same number stated that they isolate the sick during this initial response 

A few of the interviewed CHMs do not reveal their role so that the community members will not hide sick or dead individuals 
from them, or so that they will not be chastised if the community finds out they are alerting the district response teams about 
sickness and death (Kono, Moyamba, and Tonkolili)  These cases appear to be the minority, though, with the majority of CHMs 
(34/50, 68%) noting that the communities understand and support their work 

The most commonly-cited challenges that the CHMs reported encountering in their work were issues related to having a large 
area to cover and long distances to travel between villages (15/50, 30%), inactive or malfunctioning CUGs (9/50, 18%), problems 
with phone charging (8/50, 16%), insufficient or delayed incentive payments (7/50, 14%), and poor network coverage in their 
area (6/50, 12%)  A few CHMs also requested rain gear (3/50, 6%) or noted that there are rumors in their communities that 
they are paid money for every EVD case that they identify (3/50, 6%), while 20% of the CHMs (10/50) said that they did not 
encounter any major challenges in their work  An overview of the key challenges reported by CHMs is provided in Figure 7  

CSS Assessments

A total of 27 CSSs were interviewed across Bo (2 CSSs), Bombali (4), Kailahun (1), Kambia (4), Kenema (2), Kono (4), Moyamba 
(2), Pujehun (4), and Tonkolili (4) districts  Of the CSSs interviewed, 18 (70%) were also CHWs or CHW Peer Supervisors  The 
average number of CHMs supervised by each CSS was 59 (median: 48, range: 20-117), of which an average of 51 (86%) actively 
reported to their CSS during the previous week 

The CSSs were asked to freely recall the actions they are trained to take when they receive an alert from a CHM  These include 
filling out the CHM Weekly Reporting form and the CEBS Alert Log, contacting the CHO, conducting the initial investigation, 
speaking with community leaders to inform them of the event, escalating the alert to the DERC, and conducting a rapid 
response, which includes actions such as providing oral rehydration solution and safely isolating the suspected case  The 
CSSs recalled, on average, five of the seven key actions (median: 5, range: 3-6), though there were notable variations in CSS 
recall between the different actions (Figure 8)  These values should be interpreted cautiously, however, as the question was 
hypothetical and open-ended and thus it should not be assumed that CSSs who failed to recall a certain step do not actually 
complete that step in practice 

RESULTS

FUNCTIONALITY ASSESSMENT RESULTS

CHM Assessments

A total of 50 CHMs were interviewed across Bo (5 CHMs), Bombali (8), Kailahun (4), Kambia (3), Kenema (3), Kono (10), 
Moyamba (6), Pujehun (5), and Tonkolili (6)  Thirty-six (72%) of the interviewed CHMs were also CHWs or CHW Peer 
Supervisors  Most CHMs did not have an alert during the week preceding the interview (36/50, 72%), while eight CHMs (16%) 
had one alert and six CHMs (12%) had two or more alerts  The number of villages each CHM covers varies depending on the 
size and distribution of villages in their district as well as the number of other CHMs  The average number of villages covered by 
each CHM was 2 3, with most CHMs covering only one village (26/50, 51%) while one CHM covered seven  The districts with the 
highest population-to-CHM ratios were also those where the average number of villages covered per CHM was highest, though 
this trend should be interpreted with caution due to low sample sizes  This was particularly the case for Bombali (4 4 villages per 
CHM) and Moyamba (4 8 villages per CHM), suggesting that additional CHMs should be recruited in these districts to ensure that 
the CHMs are not being asked to cover an unreasonably high number of villages 

As part of their interview, the CHMs were asked to recall 
as many of the six trigger events as they could from 
memory with no prompting from the interviewer  CHMs 
recalled, on average, three trigger events  Twenty CHMs 
(40%) remembered between 1 and 3 triggers, while 24 
CHMs (48%) remembered between 4 and 6 trigger events  
Twenty-five (50%) CHMs also mentioned at least one 
trigger event beyond the six that were the focus of the 
training, including community deaths (17/50, 34%), a person 
who is sick (17/50, 34%), public gatherings (3/50, 6%), and 
gambling (1/50, 2%)  A breakdown of the number of events 
correctly recalled by CHMs is provided in Figure 5 

As shown in Figure 6, there were notable differences 
in CHM recall between the different trigger events  The 
most commonly-recalled triggers were those concerning 
an illness or death among a traveler (35/50, 70%) and an 
illness or death among two or more members of the same 
household (33/50, 66%)  The least frequently-recalled 
trigger was the occurrence of illness or death among a 
contact of an EVD case, which was only remembered by 14 
(28%) CHMs 
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FIGURE 5: NUMBER OF TRIGGER EVENTS  
CORRECTLY RECALLED BY CHMs
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FIGURE 6: PERCENTAGE OF CHMs THAT RECALLED DIFFERENT TRIGGER EVENTS
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RESULTS

Evaluation of the Functionality and Effectiveness of CEBS in Sierra Leone  |  15 

While the SOP for CEBS does state that CSSs should work with CHOs to conduct initial investigations of alerts, it does not 
specify which individual should actually escalate the alerts to the DERC after the investigation is completed  When asked who 
escalates alerts to the DERC—whether the CSS or CHO—7 (26%) of the CSSs stated that they usually make the call, while 13 
(48%) said that the CHO usually makes the call  Three (11%) CSSs said that both they and the CHO make the call and four 
(15%) stated that the CHO calls in sick alerts while the CSS calls in death alerts (Figure 9)  Despite this, however, nearly half 
(12/27, 44%) of CSSs noted that the CHO was not always available to conduct the investigation and escalate the alert  When 
asked what they would do if the CHO was not available, the majority (24/27, 89%) of CSSs reported that they would respond 
and escalate the alert independently, while three CSSs (11%) said that they would contact another MoHS staff (either a District 
Surveillance Officer [DSO] or another health worker from the facility where the CHO is stationed) 

To assess their ability to correctly identify and 
classify trigger events, the CSSs were provided a 
list of example community scenarios, some of which 
fit the trigger event definitions and some of which 
did not  For each scenario, the CSS was asked to 
identify whether the situation was a trigger event 
and, if so, to state which trigger event it was  On 
average, the CSSs were able to correctly classify 
six of the eight scenarios, with 81% (22/27) of CSSs 
correctly classifying at least half of the scenarios  
As shown in Figure 10 on the following page, 
correct classification of trigger events varied by 
scenario, with 89% of CSSs able to correctly identify 
the sick traveler trigger while 56% were able to 
correctly determine that a single sick case with no 
known contact with an EVD case was not a defined 
CEBS trigger 

The two paper forms kept by the CSS—the CHM 
Weekly Reporting Form and the CEBS Alert 
Log—were also checked by the interviewer for 

completeness and accuracy  Eighteen (67%) of the CSSs filled in their CHM Weekly Reporting Form correctly and completely, 
while fifteen (56%) CSSs filled in their CEBS Alert Log correctly and completely  The most common error (6/12, 50%) with the 
CEBS Alert Log was that some CSSs listed the DERC response under “Actions Taken,” when this column actually refers to any 
rapid response actions taken at the Chiefdom level 

As with the CHMs, the CSSs were asked to report on any job-related challenges that they were facing  The lack of a motorbike 
was by far the most commonly-cited challenge, with 11 (41%) of the CSSs reporting that it was a hindrance to their work  
Communication-related problems were also prevalent, with 22% (6/27) of CSSs reporting that they had problems with an 
inactive or malfunctioning CUG and 19% (5/27) of CSSs stating that they had poor network coverage in some areas  Having a 
large area and/or many CHMs to cover was reported as a challenge by 15% (4/27) of CSSs, and CHMs only reporting death alerts 
was cited by 11% (3/27) of CSSs (Figure 11) 

FIGURE 8: PERCENTAGE OF CSSs THAT RECALLED DIFFERENT ALERT RESPONSE STEPS

100%

80%

60%

40%

20%

0%

96% 96%

85%

56%

48%
44%

26%

Esc
alate

 

alert

Conta
ct 

CHO
Rapid

 

re
sp

onse

In
vest

ig
ate

 

alert

Fill 
Alert 

Log
In

fo
rm

 

com
m

unity

Fill 
CHM 

fo
rm

FIGURE 9: OVERVIEW OF CEBS ALERT 
ESCALATION PROCEDURES
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per day increases over time, rising from an average of 2 alerts per day in February to 13 alerts in March, 21 alerts in April, and 
58 alerts per day in May, for an average of 26 alerts per day over the entire period  The daily alert average for June cannot be 
analyzed with any certainty because the June data for Kailahun, Kono, Moyamba, Pujehun, and Tonkolili were not yet available 
when the report was written 

A descriptive analysis of the CEBS alert data disaggregated by alert type, trigger event, and case status is provided in Table 3  
As shown in the table, the most commonly-cited of the six trigger events was the occurrence of two or more sicknesses or 
deaths in one household, which accounted for 156 alerts, or 5% of the total alert volume  Sickness or death within travelers was 
the second most cited at 90 alerts (3%), followed by sickness or death after an unsafe burial (46 alerts, 1%), sickness or death 
of a health worker (44 alerts, 1%) and sickness or death among a contact of an EVD case (31 alerts, 1%)  The reporting of unsafe 
burials or corpse washing generated the fewest alerts (6 alerts, < 1%) 7

 
Space is available on the Alert Log kept by the 
CSSs to capture suspicious events detected by 
the CHMs that were not represented by other 
triggers, and this trigger interestingly accounted 
for the vast majority of the alerts raised (3,059 
alerts, 89%)  Further analysis revealed that most 
of the events categorized under the “other” 
trigger were actually for community deaths not 
necessarily related to EVD (2,667 out of 3,059, 
or 87% of “other” alerts), which would explain 
why the vast majority of the overall number of 
alerts reported through CEBS to date are for 
deaths (86%) rather than sick cases (14%)  It is 
important to note that CEBS was not originally 
intended to serve as a reporting system for 
community deaths, but evolved organically to 
assume this role as many CHMs either felt it 
was their responsibility to report all deaths or 
were required to by village bylaws or district 
mandates pertaining to safe burial policies  In 
many respects, this was a positive development, 
as community death reporting is a means to 
both monitor whether CHMs are staying active 
and is helping to confirm zero transmission 
in the districts which have not had confirmed 
cases in several weeks 

As shown in Figure 13 on the following page, 
the percentage of total alerts accounted for 
by sick cases varies by district, with sick cases 
accounting for 27% and 30% of the total 
number of alerts in Pujehun and Bombali, 
respectively, and only 7% of the alerts raised in 
Moyamba 

CEBS was involved in the detection and 
reporting of a total of seven confirmed EVD cases between April 13 and May 20, although it should be noted that some of these 
cases were detected in quarantined homes by CHMs who were also serving as contact tracers and thus these alerts were typically 
reported up through the contact tracing channels rather than a CSS or CHO  The vast majority of the alerts (2,673 alerts, 95%) did 
not meet the EVD case definition, while 131 alerts (5%) met the case definition for a suspect or probable EVD case and were ruled 
out as they tested negative  As explained above, this trend is likely driven by the fact that CHMs in many districts have begun 
reporting all deaths in their communities, the vast majority of which are not linked in any way to EVD  It should be noted, however, 

RESULTS

6 Please note that Kailahun has been excluded from this analysis because it did not have aggregated alert data available in an analyzable form at the time this  
   report was written 

7 Five of the six alerts identified through the unsafe burials trigger were classified as deaths under “alert type”  It is unclear whether these alerts were actually  
   for unsafe burials (in which case the alert type would be categorized incorrectly) or for deaths occurring after an unsafe burial (in which case the trigger  
   event would be categorized incorrectly)  Given this uncertainty and the impossibility to recode either alert type or trigger event with 100% certainty, no    
   changes have been made to the data 

8 The case follow-up status is missing for 621 (18%) of alerts  The values in the final column for this section are thus calculated as a percentage of the alerts for  
   which the follow-up status is known (n = 2,811) 
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TABLE 3: DESCRIPTIVE ANALYSIS OF CEBS ALERT DATA,  
                 FEBRUARY 19 - JUNE 14, 2015

Number alerts and cases detected  N  %

Total alerts 3,432 100

Alerts escalated to the DERC 3,170 92 

Disaggregated by Alert Type

   Alerts related to death 2,937 86

   Alerts related to sickness 480 14

   Alerts related to unsafe burial 1 < 1

   Other 14 < 1 

Disaggregated by Trigger Event

   2+ sick/dead in one household 156 5

   Sickness/death after unsafe burial 46 1

   Sickness/death in health worker 44 1

   Sickness/death in traveler 90 3

   Sickness/death in EVD contact 31 1

   Any unsafe burial/corpse washing 6 < 1

   Other 3,059 89 

Disaggregated by Case Status8

   Confirmed EVD case 7 < 1

   Suspect/probable cases  131 5 
   (but tested negative)

   Does not meet case definition 2,673 95

DERC Alert Data Collection

The alert centers at the DERCs were visited to assess the systems that each district uses for tracking and managing incoming 
alerts from both CEBS and other sources  In Bo, Bombali, Kono, Moyamba, and Tonkolili, the DERC uses a software program 
developed by eHealth to track alerts  Kambia uses an Excel template designed by the World Health Organization (WHO), while 
Pujehun utilizes a spreadsheet created by Save the Children  Kailahun also uses a simple Excel spreadsheet and Kenema does 
not have an electronic database for tracking alerts, as all alerts are hand written into a ledger  The alert systems used by seven 
of the nine districts (78%) have a method for tracking the source of the alert (e g  contact tracer, CEBS, community), although 
the quality of this tracking varies, with some districts having multiple overlapping categories for the same alert source  Of the 
seven districts that track alert source, six (86%) have a CEBS-specific alert source option in their alert database, which allows 
the district to track the proportion of district alerts that are detected through CEBS  Five of the nine districts (56%) also have a 
CUG phone that enables CEBS alerts to be reported directly to the DERC free of charge 

DHMT and District Partner Interviews

Thirty-one interviews were conducted with a total of 39 representatives from the DHMTs, DERCs, and other surveillance partners 
across the nine districts to assess their knowledge of and involvement in CEBS  The interviewees included representatives from 
the DHMT, such as District Medical Officers and DSOs, as well as members of other district Ebola response agencies, such as 
DERC Coordinators, WHO Field Coordinators, and CDC epidemiologists  Knowledge of the system varied, with participants 
in 18 of the 31 interviews (58%) displaying at least a general understanding of the structure and function of CEBS  Those who 
knew the system well were most often involved in the early or current stages of CEBS implementation, while those who knew 
little about the system were not  In three-quarters of the interviews (23/31, 74%), interviewees stated that CEBS had benefitted 
their district through enhanced community engagement and/or increased outbreak detection of EVD or other diseases  The 
remaining quarter either thought it was too early to tell if the system had provided benefit (3/31, 10%), thought it had not 
provided any evidence of benefit (1/31, 3%), or were not sure but thought that the system was promising and could show benefit 
in the future (4/31, 13%) 

All interviewees were also asked about the challenges and concerns related to CEBS  The need for strengthened coordination, 
communication, and information sharing between CEBS, the DHMT, and other district surveillance partners was the most 
frequently-cited challenge and was noted by participants in 13 of the 31 (42%) interviews  The sustainability of CEBS—both 
financially and programmatically when the DERCs begin to scale down—was also a prevalent concern and was noted in eight 
(26%) of the interviews  Other challenges cited by a lower percentage of interviewees included issues related to CSS mobility 
and support, community trust in CEBS, the need for logistical support to the DHMT to support field supervision, and concern 
over how many villages that CEBS was covering  Further suggestions include mapping CHMs to determine coverage gaps, 
providing regular refresher training for CEBS staff, and expanding CEBS to more villages, especially those in border regions 

EFFECTIVENESS ASSESSMENT RESULTS

Capacity to Generate Alerts

From February 19 through June 14, 2015, a total of 3,432 alerts were generated through CEBS across eight districts: Bo (556 
alerts), Bombali (448), Kambia (423), Kenema (452), Kono (119), Moyamba (562), Pujehun (211), and Tonkolili (661)  The number 
of alerts generated through CEBS varies over time according to when CHMs began reporting in each district, with Tonkolili 
coming “online” in late February and the remaining districts coming online between mid-March and the end of April (see  
Figure 12 for the number of alerts generated per day by district) 6 As such, the average number of alerts generated by CEBS 

FIGURE 12: NUMBER OF CEBS ALERTS 
GENERATED PER DAY BY DISTRICT,  
FEBRUARY 19 - JUNE 14, 2015 80
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Case  Date  Age  Sex  Chiefdom  Chain of  Case Reported  

     Transmission9 by CHM? 

 1  April 13   50  F  Gbinleh Dixon Known  No 

2  April 17  5  M  Gbinleh Dixon  Known  No 

3  April 17  8  F  Gbinleh Dixon  Known  No 

4  April 20  42 M  Magbema Known  Yes* 

5  April 20  52  M  Magbema  Unknown  Yes 

6  April 22  45  M  Magbema Unknown  No 

7  April 25  23  F  Bramaia  Unknown  Yes 

8  April 27  35  F  Magbema  Unknown  Yes 

9  April 29  65  F  Magbema  Known  Yes* 

 10  April 30  56  F  Gbinleh Dixon  Unknown  No 

 11  May 3  35  F  Magbema  Known  Yes* 

 12  May 14  35  M  Magbema  Known  Yes*

   CASE 4: April 20, 2015 in Bamoi Luma village, Magbema Chiefdom - known chain of transmission

A 42 year-old male fell ill in a quarantined home  The local contact tracer, who is also the village CHM, detected the suspected 
case and reported it to his contact tracing supervisor, who in turn notified the DERC  The ill man was found to be EVD positive 
and later died 

   CASE 5: April 20, 2015 in Kambia village, Magbema Chiefdom - unknown chain of transmission

A 52 year-old male who was not a contact of a known case reportedly fell ill suddenly and died that evening, although there is 
some doubt as to whether the duration of the illness was actually longer and the family members did not report it  According to 
village members and the head nurse at the local PHU, no one knew the man was sick until they heard crying from his household 
after his death  Community leaders immediately closed off the home per the village bylaw and made the man’s oldest son call 
in the alert to the DERC  Although the village CHM (who was formerly a contact tracer) received information about the death 
that evening, he could not reach his CSS via the CEBS CUG network because it was not functioning, so he used his old contact 
tracing CUG phone to call his former supervisor, who then phoned the alert into the DERC 

   CASE 7: April 25, 2015 in Turaya village, Bramaia Chiefdom - unknown chain of transmission

Turaya village is located only a few miles from the Guinea border  The confirmed case in this village was a 23 year-old female 
who grew up in Turaya, but resided with her husband and four children in a village just across the border in Guinea  She 
returned by herself to Turaya on the evening of April 24 after she experienced a miscarriage and became ill  Her father told one 
of the local CHMs about his daughter’s illness the next morning, who shared this information with another CHM in the village  
Meanwhile, a DSO and safe burial team were already in the village to bury the body of a deceased villager who had been 
reported separately  The two CHMs waited until after the burial and then alerted the DSO  The father of the ill woman also spoke 
with the local PHU nurse that morning, who also notified the DSO  The DSO then called the alert, and the female died before the 
ambulance arrived 

   CASE 8: April 27, 2015 in Rokupr village, Magbema Chiefdom - unknown chain of transmission

When a 35 year-old female became ill, her family called the local CHM, who was the ill woman’s uncle, to report her illness  The 
CHM notified his CSS, who called in the alert to the DERC and requested an ambulance  The woman died within an hour of the 
alert call  The CHM then contacted the CSS to tell him of the death and the CSS requested that the DERC change the dispatch to 
a request for a swab team 

   CASE 9: April 29, 2015 in Bombeh Lol village, Magbema Chiefdom - known chain of transmission

A 65 year-old female, who was the sister of a confirmed case detected on April 19, became ill  She resided in a quarantined 
home in the village and her illness was detected by the local contact tracer, who also served as the CHM  He notified his contact 
tracing supervisor and the supervisor submitted the alert to the DERC  The ill woman died a few days later 

   CASE 11: May 3, 2015 in Rokupr village, Magbema Chiefdom - known chain of transmission

A 35 year-old female in a quarantined home became ill  Another member of the household called the contact tracer for the 
village, who is also a CHM, to notify him of the woman’s illness  He was unable to reach his contact tracing supervisor, so he 
called the alert directly into the DERC 

   CASE 12: May 14, 2015 in Meni Curve village, Magbema Chiefdom - known chain of transmission

A 35 year-old male in a quarantined home became ill  After checking on the man, the village contact tracer, who was also the 
CHM, notified his CSS rather than his contact tracing supervisor  The CSS, after verifying the findings, escalated the alert to 
DERC  The ambulance arrived within 30 minutes of the call and the ill man was taken for testing  He tested positive and was 
treated, but died a week later 

RESULTS

9 A known chain of transmission means that the case was a contact being monitored in a quarantined home by a contact tracer  An unknown chain of  
   transmission means that the case was not linked in any way to a previous confirmed case and was not being monitored by contact tracers Evaluation of the Functionality and Effectiveness of CEBS in Sierra Leone  |  19 

that the proportion of cases that were suspected or probable but tested negative may actually be an underestimate, as some 
districts erroneously change alerts from “suspect/probable” to “not a case” in their CEBS databases after the case tests negative 

Sensitivity and Timeliness of Confirmed Case Detection in Districts with Active Transmission

The EVD epidemic has slowed considerably in Sierra Leone since January 2015 and most confirmed cases are now coming from 
known chains of transmission  Of the nine districts supported by the ERC, Kambia is the only one that has had confirmed EVD 
cases since CEBS became operational  In order to assess the sensitivity of CEBS in Kambia, information on all confirmed EVD 
cases occurring during the period of April 13 (the date when the first CHMs began to report in Kambia) to May 20 was extracted 
from the national VHF database and analyzed to determine which of the cases were detected by CEBS (Table 4) 

As shown in Table 4, a total of 12 EVD cases were reported in Kambia during this period, seven (58%) of which were reported 
by CHMs  Of those reported by CHMs, four were detected from quarantined homes by contact tracers who were also serving as 
CHMs  It is debatable as to whether these cases should be included in the number reported by CHMs as these cases very likely 
would have been detected in the absence of CEBS and were only included in the CEBS database because they were reported to 
a CSS or classified as a CEBS alert at the district level  The remaining three cases were detected by CHMs and were not previously 
linked to a known chain of transmission  Of the five confirmed cases not reported by CHMs, four were detected by contact 
tracers (not serving as CHMs) and one self-presented to a government hospital  A brief narrative of the confirmed cases detected 
through CEBS has been provided on the following page 
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FIGURE 13: TOTAL ALERT VOLUME AND PROPORTION OF SICK ALERTS BY DISTRICT, FEBRUARY 19 - JUNE 14, 2015

Total alerts 

% sick alerts 

TABLE 4:  
ALL CONFIRMED EVD 
CASES IN KAMBIA 
DISTRICT BY CEBS 
DETECTION,  
APRIL 13 - MAY 20, 2015



Timeliness of Case Detection

One of the critical factors determining the effectiveness of an early warning system for epidemic diseases is how quickly the 
system can detect new cases  In order to assess the “timeliness of detection” for cases stemming from unknown chains of 
transmission, data from the national VHF database were extracted for all cases from unknown chains of transmission and used 
to calculate the number of days between the date of symptom onset and the date the case was detected and reported to 
the DERC (Table 5)  The range of time from symptom onset to detection was two to three days for the three cases detected 
through CEBS and five to seven days for the two cases detected through other sources  While this data should be interpreted 
cautiously due to the small number of cases, it does suggest that CEBS may be quicker than other alert sources in detecting 
cases arising from unknown chains of transmission  While differences in the delay are small between CEBS and other sources, 
they are nonetheless important given the large number of additional contacts an infectious case can have per day when they are 
not quarantined appropriately and followed closely by contact tracers 

 

Detection of Other Communicable Disease Outbreaks

During the rapid assessments, it was discovered that CEBS also detected three suspected measles outbreaks in the period 
under review, including two in Kono and one in Bombali  The first suspected outbreak detected in Kono was in Sawadu village, 
Gbaneh Chiefdom and consisted of one case during the first week of May  The case was reported by the CHM and a vaccination 
campaign was initiated by the DHMT in the village  The second suspected outbreak detected in Kono was limited to three cases 
in Kayima village, Sandor Chiefdom on May 11, the presumed index case for which was a three year-old male  The case was 
called into the DERC alert center by the CSS after initial detection by the village chief, who liaised with the CHM to initiate the 
call  Following the alert, a focused vaccination campaign was initiated by the DHMT covering both Kayima and the surrounding 
villages  Neither of these alerts were recorded in the alert records at the DERC or in the CEBS weekly reports due to the nature 
of qualification for alerts being a death or suspected EVD case  This information was instead gathered from the DSOs during the 
field visit, who verified the alerts as originating through CEBS, as well as the CSSs covering the Chiefdoms mentioned 

The suspected measles outbreak in Bombali was originally detected by the chief of Maron village, Senda Loko Chiefdom, who 
alerted the village CHM of two cases of illness in one household on April 17, 2015  The CHM immediately notified the CSS, who 
travelled with the CHO to visit the village, after which they determined that the illness was suspected measles and not EVD  At 
the time of notification, these were the only two known suspected cases, one of whom had recently traveled from Makeni town  
After the investigation, the CHO quickly returned to begin vaccination of the village and to provide treatment to those infected  
Overall, 20 cases were identified, mostly among the village children under the age of five  The two index cases—females ages 
four and five—both died, resulting in the only deaths from the cluster  The CHO visited Maron and the surrounding villages three 
times during the following weeks to complete the full vaccination course and to monitor for additional disease spread, none of 
which was detected  The village chief did not know how the index case in the village was infected, although he did mention the 
recent travel from Makeni town  The chief also stated that the last measles outbreak in the village was in 1989 (when the chief 
was 25 years old) and resulted in many more deaths 

According to the DSOs and CSSs interviewed, the CHMs in both Bombali and Kono have also called in alerts to report suspected 
varicella zoster virus (chickenpox) cases and clusters  The alerts desks at the respective DERCs did not record these calls as 
alerts because suspected chickenpox cases do not qualify for alert record creation 

DISCUSSION

DISCUSSION OF KEY FUNCTIONALITY FINDINGS

The information collected through the rapid assessments helps to provide both a clearer picture of how CEBS is functioning 
currently as well as highlights areas that should be addressed to improve CEBS performance going forward  In terms of 
functionality, the rapid assessment findings suggest that CHMs and CSSs generally have a good understanding of their roles 
and responsibilities within CEBS, although most CHMs struggled to remember all six of the trigger events and many CSSs did 
not correctly classify all trigger scenarios  As with all community-based programs, frequent refresher trainings are necessary to 
remind CHMs and CSSs about the events they should be detecting and escalating to the district level  The challenges in trigger 
recall are likely due, in part, to the lack of EVD transmission in eight of the nine districts, which means that there has been a lack 
of CHM exposure to these events, which were much more common during peak transmission during late 2014 and early 2015  
This notion is supported by the fact that the trigger least-recalled by CHMs relates to a sickness or death occurring within a 
contact of a suspected or confirmed EVD case  There were no confirmed cases, and therefore no contacts, in eight of the nine 
ERC-supported districts during the period under review  As such, CHMs and CSSs are not seeing this event in their communities 
and are therefore less prone to recall this trigger, at least anecdotally, than they tend to be for the others 

The CHMs and CSSs report that they are actively searching for trigger events and have not reduced their level of vigilance, even 
as many districts have now gone for several months without a confirmed EVD case at the time of this report  The majority of 
CHMs also report that their communities are generally supportive of their work, ostensibly assisted by the fact that the CHMs 
are members of the communities themselves and that many of CHMs were selected from among the pre-existing pool of CHWs 
and were thus already serving as trusted sources for health information before the outbreak  The willingness of the CHMs, CSSs, 
and communities to engage in the program indicates that there is a strong desire for community-driven activities to respond to 
the EVD outbreak  Continued engagement with communities and local leaders will be essential to build community trust in the 
CHMs, particularly in those areas which may be more wary of health programming  

Many CHMs and CSSs are experiencing operational challenges that are hindering the ability of CEBS to function fully  In order for 
CEBS to be effective, information must flow quickly through the alert reporting channels and the CSSs must be mobile in order 
to screen and verify the alerts that are coming in from their CHMs  Unfortunately, many districts have experienced delays in the 
registration and licensing of the CSS motorbikes and the CUG networks have been notoriously difficult to establish on a large 
scale due to ongoing issues with mobile providers  In districts that have experienced issues with the CUG network and/or the 
procurement of CSS motorbikes, CHMs seem to be able to generate alerts using their personal phones and CSSs have borrowed 
motorbikes or used their own so that they are able to visit their CHMs  Due to these contingencies, it is not known to what 
extent transportation and communication issues are currently affecting the ability of CEBS alerts to be escalated, although any 
reliance on the use of personal phones and motorbikes is likely not a long-term solution  

District partners are generally very supportive of CEBS and believe it to be beneficial to the district, although there was a clear 
desire for greater information sharing and coordination between CEBS and the DHMTs and DERCs, which should be prioritized 
going forward  The sustainability of CEBS was also flagged as a concern by several district partners, due both to the payment of 
incentives to CHMs (who currently receive around $10 per month for use as a transport allowance to attend monthly meetings) 
and to the fact that the current CEBS model reports alerts to the DERCs, which were established only as a response measure 
and are not part of the health system  If CEBS were to be maintained as part of the post-EVD recovery and health system 
strengthening strategy, reporting channels will need to be modified and the program will need to be more fully integrated within 
the DHMT and health system 

DISCUSSION OF KEY EFFECTIVENESS FINDINGS

In terms of effectiveness, the CEBS model provides an active surveillance component at the village-level that is generating 
a large number of alerts and feeding them directly into the DERC-based response system established for the current EVD 
outbreak  Districts have shown largely consistent alert reporting since they each came online, which suggests that the CHMs are 
remaining active and continuing to search for trigger events in their communities  Although most districts no longer had active 
EVD transmission by the time CHMs began reporting, CEBS is nonetheless serving a useful function in helping to confirm zero 
EVD transmission in the “quiet” districts  This will remain critically important in the months to come given the ongoing risk of 
imported cases, unknown chains of transmission, and late detection in remote areas  While it is difficult to assess without further 
sensitivity analysis whether the number of deaths reported is complete and valid, trend analysis of death reporting could be 
used going forward as both a means of verifying system activity and as a standalone method for identifying unusual clusters 
of deaths  In this regard, death reporting specifically and CEBS overall will continue to fill an important gap, as the other major 
response components (e g  contact tracing, quarantine) are only useful after cases have already been identified and are not 
effective in the detection of new chains of transmission 

While the reporting of all community deaths is useful in confirming zero transmission and is in line with the national directive 
requiring safe and dignified burials for all deaths, the reasons behind this reporting are unclear  Anecdotally, the propensity 
of CHMs to report all community deaths is most likely the result of a combination of factors, including 1) the abundance of 

RESULTS
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 Case Number  Case Reported Sex/Age Date of Symptom Date of Report Number of Days
  by CHM?   Onset   from Symptom  
      Onset to Report

 6  No  M/45  April 17  April 22  5 

 10  No  F/56  Apr 23  Apr 30  7

 5 Yes M/52 Apr 17 Apr 20 3 

 7 Yes F/23 Apr 23 Apr 25 2

 8 Yes F/35 Apr 24 Apr 27 3

TABLE 5: TIMELINESS OF DETECTION IN CONFIRMED CASES WITH UNKNOWN CHAINS OF TRANSMISSION



messaging and social mobilization around reporting community deaths and the importance of safe burials to date, 2) the 
presence of bylaws in some villages requiring all deaths to be reported to the village chief, 3) a misunderstanding among some 
CHMs that all deaths should be reported through CEBS, and 4) the fact that many CHMs are also CHWs, many of whom were 
reporting deaths among children under-five before the outbreak 

At this late stage in the epidemic, the triggers will naturally detect fewer EVD-related events simply because there are fewer of 
them occurring in communities  However, it is notable that only 480 (14%) of the total number of alerts were related to sickness 
while the remaining 86% were for deaths  As noted above, this is likely driven at least partially by the fact that many CHMs 
began to report all of the deaths occurring in their communities but are still only using the defined triggers to report sick cases, 
many of which are quite specific to EVD and would presumably occur rarely in areas without active transmission  That said, the 
differences between districts in the percentage of alerts accounted for by sick cases are intriguing, with Moyamba having as 
few as 7% of the alerts related to sickness while fully 30% of the alerts from Bombali are for sick cases  All geographic variations 
in disease incidence aside, these differences warrant further inquiry to better understand the thresholds for illness reporting 
among the CHMs in different districts  The detection of unsafe burials is similarly low, with only one unsafe burial reported, 
although this was somewhat expected given the sensitivity of the information and the difficulties encountered during the 
outbreak thus far in getting communities to report on a behavior that is so deeply engrained within their cultural and religious 
belief systems  Of note, the number of unsafe burials detected through regular surveillance has remained zero to one per week 
from late March through the end of May for the country as a whole 10

The data from Kambia illustrates that in an acute epidemic situation, CEBS consistently produces alerts of which a considerable 
proportion result in suspect or probable cases that are investigated, tested, and ruled out  In Kambia, CEBS independently 
detected three of the 12 (25%) confirmed cases occurring from April 13 to May 20  As an early warning system for new chains of 
transmission, CEBS detected three of five (60%) confirmed cases from unknown chains of transmission within two to three days 
of the date of symptom onset (versus five to seven days for the two cases not detected by CEBS)  Conversely, CEBS failed to 
detect two of the five (40%) cases for important reasons  In the first case, a 45 year-old traditional healer developed symptoms, 
died on April 22, and was subsequently reported by a contact tracer  Because there was no CHM assigned to the area, this event 
(which fit a CEBS trigger) was not reported until five days after symptom onset  In the second case, a 56 year-old woman fell ill 
and self-reported to a government hospital, where she tested negative for EVD and was subsequently transferred to the general 
ward  Her symptoms deteriorated and another sample was taken, this time testing positive, and she was later transferred to 
the Ebola Treatment Unit, where she passed away  The fact that she initially tested EVD negative suggests that she presented 
quite soon after developing symptoms or that she was potentially exposed within the hospital itself, both of which would have 
left little time for the CHM to detect the case  These findings suggest that where contact tracing is present and the chains of 
transmission are known, contact tracing is the main route of surveillance and CEBS can serve as a back-up route by which the 
monitor/tracer could report the event when the contact tracing hierarchy was inaccessible 

In addition to the above, CEBS also produced an unexpected benefit in that it was able to quickly detect and report new 
epidemic-prone disease clusters  Although the system was not set up to detect other communicable diseases, the detection 
of three suspected measles outbreaks in Kono and Bombali is encouraging and is evidence that the trigger related to two or 
more sicknesses or deaths within one household can be used less prescriptively by CHMs to detect infectious diseases outside 
of EVD  To our knowledge, there was only one other suspected measles outbreak detected in Sierra Leone during the study 
period (occurring in Tonkolili); however the ability of CEBS to systematically detect outbreaks across the catchment area is still 
unknown as the number of concurrent outbreaks was not assessed in a standardized way as part of this rapid assessment 

LIMITATIONS

This assessment had limitations which should be taken into account when interpreting the findings  First, the villages selected 
by the team were often those that had encountered a “system failure” (i e  where a suspected case or trigger event should 
have been detected through CEBS but was not) so that the team could better understand the gaps in the system and provide 
recommendations  The CHMs and CSSs covering these villages were then interviewed and additional CHM and CSS interviews 
were conducted in adjacent villages using convenience sampling  As a result, the sample achieved was neither random nor 
representative, as it is possible that the CHMs and CSSs covering villages where CEBS had failed are different (and potentially 
lower performing) than their colleagues  In addition, the sampling fractions were extremely small, with interviews being 
conducted with only 50 of the 7,050 CHMs (0 7%) and 27 of the 137 CSSs (20%) 

As is the case in many assessments of international development projects, there may also have been a pressure on beneficiaries 
(in this case, the CHMs, CSSs, and district partners) to report that CEBS was functioning better than it was so as to improve the 
chances for continued support from the ERC  This was not the sense of the assessment team, who felt as though the individuals 
interviewed were very forthright and honest in their discussion of challenges, but this response bias is a risk nonetheless  The 
questions were standardized as much as possible, but there may also have been small variations in how the questions were 
asked (or interpreted) between interviews 

While the CHMs were asked questions related to community acceptability and support for their work, this evaluation is no 
substitute for a rigorous anthropological analysis, and thus the findings presented here likely only scratch the surface of the 
complex social dynamics at play between the CHMs, traditional leadership, and the wider community  These findings also raise 
additional questions (e g  How are CHMs interpreting “illness”? What social consequences are incurred by CHMs as a result of 
reporting sick cases and unsafe burials?) that cannot be answered through the methodology used 

Furthermore, while the maps and population-to-CHM ratios presented in the introductory section are useful in giving a broader 
view of the overall distribution of CHMs, they are not able to truly assess CEBS coverage through identifying which villages have 
CHMs and which villages do not  In addition, the population ratios are based off of data from the 2004 census that have been 
extrapolated to 2014 based on expected annual population increases, which does not take into account migration between and 
within districts  A spatial analysis of CHM coverage and alert generation by village would provide a deeper understanding of 
where to recruit additional CHMs and whether CHMs are successful in reaching the more remote regions of the districts where 
disease reporting is often delayed  To the assessment team’s knowledge, a mapping of all village locations across the nine 
districts was not available at the time of writing 

Finally, there were differences in the availability of data analyzed across districts  The CEBS alerts data from Kailahun were 
missing altogether, while the data from Kono, Moyamba, Pujehun, and Tonkolili were missing for the second week of June, which 
limits the generalizability of the findings and means that a comprehensive picture of the target period cannot be shown  The 
quality of the alerts data is also variable and likely poorer during the initial stages of program implementation, when CEBS had 
just come online and when CSSs and ERC partners were still getting used to the forms and reporting procedures 

DISCUSSION
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                                                   Recommendation  Responsible party  Time-frame 

Operational

Finalize the licensing, registration, and distribution of all CSS motorbikes  ERC partners ASAP

Promptly identify and address any remaining CUG issues  ERC partners ASAP 

Programmatic

CSSs should meet with CHMs who only report deaths or a specific trigger  ERC partners As needed
event to determine if they are missing other triggers 

The CSSs and CHMs should have monthly meetings to discuss challenges  ERC partners Monthly
(e g  CUG functionality, charging availability), provide targeted refresher 
training, review surveillance events and trends, and disburse incentives 

Institutionalize reporting of community deaths across all ERC-supported  ERC partners Aug-Sep
districts to assist in confirming zero transmission as the outbreak subsides  and CCU

Partner engagement

Formally present the findings from the CEBS assessment to the DERCs  ERC partners August
and DHMTs in each ERC-supported district and to the national MoHS  and CCU

Provide weekly updates on CEBS alerts at the surveillance pillar meetings  ERC partners Weekly
in each ERC-supported district 

Share CEBS summary data with the DERCs and DHMTs in each district in  ERC partners Weekly
both soft copy and written form on a weekly basis (format to be decided) 

Invite the DSOs and/or other members of the DHMT to participate in  ERC partners Monthly
monthly CEBS supervision visits in collaboration with ERC partner staff 

Effectiveness

Conduct monthly analysis of alerts to assess trends, identify problem areas,  ERC CCU Monthly
and gain a deeper understanding of what CEBS is detecting  Share findings 
with ERC partners and at the national surveillance pillar 

Conduct a rapid assessment of death reporting in several districts to  ERC partners TBD
determine the sensitivity of CEBS in detecting community deaths  and CCU

Compare the number of community deaths reported by CEBS against the  ERC CCU TBD
number of deaths expected (based on estimated population size) in each 
Chiefdom to identify potential areas of under-reporting  If possible, develop 
a system to easily map this and share it with the MoHS and other  
surveillance partners 

RECOMMENDATIONS

Based on the findings from the CEBS assessment, a list of recommendations was developed and is provided in Table 6 below 

ANNEX 1 SCHEDULE OF DISTRICT VISITS

Evaluation of the Functionality and Effectiveness of CEBS in Sierra Leone  |  25 

TABLE 6: RECOMMENDATIONS FOR CEBS BASED ON RAPID EVALUATION FINDINGS



ANNEX 2 ANNEX 3PROTOCOL FOR FIELD MONITORING VISITS FIELD MONITORING TOOLS
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ANNEX 4 ANNEX 5LIST OF DISTRICT PARTNERS INTERVIEWED CEBS WEEKLY REPORTING TOOL
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