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PERSPECTIVE

THE FOUR CS IN ETHIOPIA:
FRAMING A COMMUNITY APPROACH TO MANAGEMENT OF POSSIBLE
SERIOUS BACTERIAL INFECTION IN NEONATES

Mary E. Taylor, PhD""

ABSTRACT

Ethiopia’s progress in reducing neonatal mortality has not kept pace with its reduction in under-five mortality.
Improved strategies were needed to address newborn deaths, particularly those due to possible serious bacterial
infections in communities.

Based on international experiences applied to the Ethiopian healthcare system and traditional cultural practices
among its diverse rural population, a framing model was developed to design and implement more effective com-
munity-based newborn care efforts. This model is called the “Four Cs”, for Contact, to establish strong connec-
tion between the newborn and the health system; Capture/Case Identification, to assure that sick newborns could
be rapidly identified; Care, to start treatment promptly even when referral was not possible; and Completion, to be
certain that the full treatment course was completed. Each of these simple words encompassed a set of operational
and behavioral components and encouraged a holistic approach to newborn care.

The model provided a good technical foundation along the continuum of care from the pre-pregnancy to postnatal
period and was practically applicable. Efforts to focus attention on critical constraints to care provision and care
seeking, while maintaining a vision of newborns and their families at the center allowed early action to solve con-
straints.
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INTRODUCTION

In countries with poorly resourced health care systems and high levels of home delivery, newborn deaths due to
possible serious bacterial infections (PSBI) remain a critical challenge to reducing child mortality (1). There are
effective, low-cost interventions to prevent and treat newborn infections, but while the technical approaches have
been proven in clinical settings, there are critical real-world demand and supply side barriers that impede their ef-
fective application (2). Many of these same barriers also result in low use of antenatal care (ANC), skilled birth
attendance (SBA), and postnatal care (PNC).

In Ethiopia’s rural, agrarian regions most people reach services through the Health Extension Program (HEP), with
Health Extension Workers (HEWs) as the most frequent point of contact (Figure 1). The 2015 evaluation of one
large scale project (Last 10 Kilometers) reported that nearly 50% of women were visited by HEWSs in the previous
six months and 67% of women had visited health posts in the previous year (3). Another study demonstrated that
increased intensity of HEW and Health Development Army (HDA) outreach activities was associated with in-
creased ANC, birth preparedness, and PNC (4). HEWs, along with the volunteer Health Development Army
(HDA), are the critical link to reaching women and newborns in their homes.

In this health system context, Ethiopia’s health leadership and experts set out to design the Community Based
Newborn Care program to make management of PSBI in newborns more accessible by embedding it in the HEP.

Consideration of the key needs and challenges to care for newborns with PSBI
To prevent and treat neonatal infections, a range of contacts throughout the mother and newborn time continuum
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Figure 1: Ethiopia Health System
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were needed, including during pregnancy, delivery, immediately after birth, in the first week of life, and over the
first 28 days. At the time the design group was working in Ethiopia, coverage of these services was low (5). Only
a third of women received ANC, 10% of deliveries were attended by a health professional and less than 1% of de-
liveries were attended by HEWSs. Postnatal care within 48 hours of birth was very low even in areas of targeted
project support. By policy, care for PSBI should have been available in hospitals, but in practice few newborns
were seen by health staff, and system challenges such as drug supplies rendered services unreliable (6).

Several mutually reinforcing cultural beliefs and practices in Ethiopia act as strong barriers to care-seeking by
families for newborn illness. Seclusion of the newborn for one to two months after birth is considered to protect
the child from exposure to dangerous influences. The understanding of the origin of newborn illness as supernatu-
ral or rooted in pregnancy requires traditional cures unrelated to modern medical practice. Furthermore, there is
widespread perception that care is not available for newborns in health facilities. Unless and until family attitudes
change toward these issues, the ability to respond to newborn illness as well as accessing care is destined to remain
low (7).

The Four ‘Cs’

Most of the successful community management approaches that have been demonstrated in other countries in-
volved behavior change as well as clinical treatment for neonatal infections by community health workers. They
often engaged volunteers residing near households and families for more intensive family contact. Lessons learned
from these experiences helped define how programs should be implemented within health systems to achieve high
coverage and quality, and thus achieve impact (8-12).

In reviewing key elements of success elsewhere, it became apparent that a unified conceptual model that could
readily be applied in the Ethiopian context was needed. While delivery platforms vary in different settings, four
essential themes emerged from our analysis that are required for community management of neonatal infections to
have impact.

We term these the “Four Cs™:
¢ antenatal and postnatal contact with the mother and newborn;
e  capture, or case identification, of newborns with signs of possible serious bacterial infection;
e care, or treatment that is appropriate and initiated as early as possible; and
e completion of a full course of appropriate antibiotics.

Program implementers and managers found this helpful in seeing the whole picture of CBNC. If Ethiopia could
ensure these ‘Four Cs’ by building case management of PSBI on the foundation of the integrated community case
management (iCCM) platform and the connections between HEWs and childbearing women, they concluded that
progress in reducing neonatal mortality and child mortality (MDG 4) could be accelerated.

Contact
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One of the fundamental differences between community based newborn care and other community based child
health programs is the active case identification needed to enable timely provision of care and treatment. In Ethio-
pia, active case identification would require a paradigm shift from HEWs waiting for cases to seeking cases.
Health Extension Workers and HDAs would need to establish more reliable contact and communication with all
pregnant women in antenatal, child birth and postnatal periods.

Reliable contact would begin with surveillance to identify all pregnant women in order for mothers to be counseled
about birth and newborn care preparedness, including home-based newborn care practices and a plan to immedi-
ately notify the community health worker of the birth. Upon birth notification, the community health worker
should make a home visit as early as possible to provide counseling on newborn care practices and danger signs, to
assess the newborn and facilitate treatment and/or referral for newborns with a danger sign.

Global Evidence

Neonatal Mortality Rate (NMR) has been substantially reduced by community-based packages that included preg-
nancy and birth identification, and early postnatal home visits by community health workers to provide counseling,
newborn assessment, and care. (8,9,10,11,12,13). Evidence from South Asia trials resulted in a global policy rec-
ommendation by WHO/UNICEF emphasizing that newborn survival can be increased by community health work-
ers’ promotion of ‘preventive’ care practices, enabling early detection of danger signs, and treatment initiation for
neonatal infections (14).

Ethiopia Evidence
Various projects have piloted methods to register pregnancies through home visits by HEWSs, volunteers, women’s
groups, local and religious leaders, and Traditional Birth Attendants (TBAs) (16, 17, 18)

® An external validation survey conducted in SNL sites in November 2011 showed that HEW and volunteer
collaboration resulted in 75% of recently delivered women reporting they received a home visit by a vol-
unteer or HEW during pregnancy. The proportion of women reporting that they made at least one ANC
visit during their last pregnancy subsequently increased from 38% to 78% in study sites (17).

e In MaNHEP areas, HEWs trained volunteer guides who collaborated with a quality improvement team for
the identification of pregnant mothers in their kebeles. In ten months, nearly 10,000 pregnant women were
identified (85% of expected pregnancies) (18).

e In L10K project areas, a Community-based Data for Decision-Making (CBDDM) scheme that registered
pregnancies and births resulted in greater neonatal tetanus-protected childbirths, institutional deliveries,
clean cord care for newborns, thermal care for newborns, and immediate initiation of breastfeeding (16).

Capture or Case Identification

To ensure early and rapid detection of newborn illness, families and community health workers must identify signs
of illness and take action for appropriate and timely care. Thus, “capture,” or case identification, requires either
that families know and recognize danger signs, and seek appropriate care on their own (‘passive case detection’) or
that community health workers identify newborn illness and facilitate referral and/or treatment (‘active case detec-
tion’).

Care-seeking Global Evidence

There are significant barriers to early recognition of and appropriate care seeking for newborn illness that need to
be addressed in each health system and cultural context. However, the underlying issues are common across differ-
ent settings. Barriers to “capture” of cases of neonatal infection include caregivers’ lack of knowledge or aware-
ness of danger signs, difficulty recognizing danger signs, socio-cultural beliefs about the causes and significance of
newborn danger signs, and lack of appropriate care seeking due to life context. Cultural and religious beliefs
strongly influence care seeking and must be explicitly addressed.

Care-seeking Ethiopia Evidence

Local experience had showed that programs could - with targeted attention - provide improve coverage of PNC
home visits that are vital to identification of sick newborns through direct assessment, counseling of caretakers on
danger signs, and promotion of care seeking.
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e Results from the Community Based Interventions for Newborns in Ethiopia (COMBINE) implementation
demonstrated that volunteers were able to conduct PNC home visits to about half of mothers and new-
borns within two days, and near 65% within the first week of life (17).

e The Maternal and Newborn Health in Ethiopia Partnership project survey data showed that PNC visits by
HEWSs within two days after birth increased from 5% to 51% of expected births in Amhara Region over
two years (18).

Community Health Worker (CHW) Algorithms Global Evidence

“Capture,” or case detection of neonatal infections, also requires that the health system correctly identifies neonatal
illness. There is good evidence that clinical signs of newborn illness can be detected by community health workers
with a range of skills, including illiterate or semi-literate community volunteers (19,20). Studies have validated
community health workers’ assessment of newborn illness, including ‘gold standard’ comparison of CHWs’ as-
sessment to physician assessments. A study in Bangladesh found CHW assessments had high sensitivity (91%)
and specificity (95%) compared to physician assessments (21).

CHW Algorithms Ethiopia Evidence
The iCCM program provided a natural platform to add detection of newborn infection because it had defined
health worker responsibilities with regard to child illness, and training and clinical mentoring had been carried out.

e  Within one year (2010/11), about 15,000 HEWs had been trained and supplied to provide iCCM services
in over 7,000 health posts. ICCM supervision was integrated into all routine supervisory mechanisms.

e A cross-sectional survey of iCCM areas revealed that HEWs had provided correct case management for
64% of children. However, only 34% of children with severe illness were correctly managed (22).

Care and Treatment

Timely treatment with appropriate antibiotics is essential for the survival of newborns with severe infections.
Thus, curative “care” must be immediately available and acceptable to families whose newborns have been identi-
fied with PSBI. Delays in starting appropriate antibiotics risk rapid progression of bacterial infections leading to
death. These delays in care initiation result from both ‘demand’ (or family-related) factors as well as ‘supply’
limitations (availability and accessibility).

Global Evidence

Standard treatment of newborn bacterial infections is hospitalization for 7-10 days of parenteral antibiotics. Yet,
early research from South Asia found that the majority of families of ill newborns (66-76%) did not accept facility
referral for this standard care. Simply put, families were usually unwilling or unable to accept referral for treatment
of a sick newborn, putting him or her at high risk of death. However, in these same settings, treatment made avail-
able closer to home was highly acceptable to families, including injectable antibiotics given by community health
workers (20, 23).

Ethiopia Evidence

Ethiopia is a vast country with limited transportation and communications. Families often feel they are too far
away from frontline workers and drugs and the costs of care, transport, lodging and food are not affordable. Per-
ceptions of the quality of health services including attitudes of health workers may also diminish care seeking.

The COMBINE study implemented community-based treatment of neonatal sepsis by HEWs from 2011 to 2013,
building on the national iCCM platform. In this time period, 57% of newborns were identified with at least one
PSBI sign. Ninety percent refused referral and were treated at the health post. Seventy-nine percent completed the
antibiotic regimen. However, population treatment coverage at health posts was likely only 50% of estimated cases
(24).

Completion

While there are very limited global data, anecdotal evidence suggests that many newborns do not complete a full
course of antibiotics in existing health systems, even when families accept hospitalization. Barriers to treatment
completion include non-acceptance by families of continued hospitalization due to financial burden, opportunity
costs, distance, and perceptions that a newborn is recovered as symptoms diminish, and perceived cultural insensi-
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tivities of hospital care.

Global Evidence

Achieving high rates of treatment completion is an unmistakable challenge, especially in settings with weak health
systems. However, in a Nepal sub-district, 81% of cases of newborns with PSBI received a complete 7-day course
of gentamicin using a model of outreach volunteers linked to health post CHWs for daily injections (10).

Once treatment is started, newborns may begin to improve. This sometimes causes families to believe that the
child is cured, negating the need for completion of treatment. Last, health posts and especially health centers have
few effective mechanisms for tracking sick newborns, making it difficult to trace defaulters.

Ethiopia Evidence

While CBNC was being designed, there was little evidence available to assess treatment completion, although
there were known barriers to maternal and child services involving the timing when health posts were open and
absence of HEWs (24). Later, in the COMBINE study area, 79% of newborns with PSBI that were treated by
HEWSs completed the treatment regimen (25). Similarly, in one CBNC first phase area, 90% of cases of PSBI
completed treatment (26).

Conclusion

The challenges of providing care for sick newborns in the context of a resource-limited healthcare system, limited
public trust in that system, and deeply embedded traditional cultural practices are daunting. It is easy to fall into the
trap of focusing on appropriate clinical care for those who present themselves to facilities. Alternatively, attempt-
ing to address the myriad of variables in the care-seeking and care-giving continuum can lead to a diffusion of ef-
fort with little focus or impact.

The ‘Four Cs’ provided a framework for critically analyzing the context and health system realities in Ethiopia and
enabled broader thinking about approaches and solutions. ‘Contact and counseling’ helped assure that strategies
were aimed at the simple outcome of newborns establishing permanent connection with the health system.
‘Capturing’ cases required unpacking how all sick newborns could be rapidly identified when they were largely
sequestered in homes. Ensuring ‘care’ and treatment focused on the most effective ways to start treatment
promptly given common constraints in rural health services. And ‘completion’ required explicit approaches to pro-
viding a full course of treatment and knowing that it had happened.

Application of the Four Cs model to the challenges of PSBI in Ethiopia proved to be manageable and helpful dur-
ing design of program guidelines and as problems were encountered and addressed. The ‘Four Cs’ was not a sim-
plistic model that resulted in a pre-ordained checklist of activities, rather it served to guide program managers and
implementers through an iterative process that was able to respond to the realities of services as well as the needs
and perceptions of the populations they served.

The Four Cs approach was central to Ethiopia’s efforts for PSBI and CBNC more broadly. It may also offer a use-
ful framing for other efforts aimed at time-critical clinical care dependent on community outreach and care-seeking
behavior. These broader efforts warrant exploration.

REFERENCES

1. Bhutta ZA, Das JK, Bahl R, et al; Lancet Newborn Interventions Review Group; Lancet Every Newborn
Study Group. Can available interventions end preventable deaths in mothers, newborn babies, and stillbirths,
and at what cost? Lancet. 2014; 384(9940):347-370. doi:10.1016/S0140-6736(14)60792-3.pmid:24853604

2. Zohra S. Lassi, et al. (2016) Strategies for improving health care seeking for maternal and newborn illnesses in
low- and middle-income countries: a systematic review and meta-analysis, Global Health
Action, 9:1, DOI: 10.3402/gha.v9.31408

3. The Last Ten Kilometers Project (L10K). 2015. Trends in reproductive, maternal, newborn and child health
care practices in 115 LIOK woredas: Analyses of three rounds of survey data. JSI Research & Training Insti-
tute, Inc., Addis Ababa, Ethiopia.

4. Karim AM, Admassu K, et al. (2013) Effect of Ethiopia’s Health Extension Program on Maternal and



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

190

Newborn Health Care Practices in 101 Rural Districts: A Dose-Response Study . PLOS ONE 8(6):
€65160. https://doi.org/10.1371/journal.pone.0065160.

Central Statistical Agency [Ethiopia] and ICF International. 2012. Ethiopia Demographic and Health Survey
2011. Addis Ababa, Ethiopia and Calverton, Maryland, USA: Central Statistical Agency and ICF Interna-
tional.

Getachew, A, Ricca J, et al. Quality of Care for Prevention and Management of Common Maternal and New-
born Complications: A Study of Ethiopia’s Hospitals. MCHIP Report, December 2011.

Degefie T, Amare Y, Mulligan B. Local understandings of care during delivery and postnatal period to inform
home based package of newborn care interventions in rural Ethiopia: a qualitative study. BMC Int Health Hum
Rights. 2014;14:17. Published 2014 May 19. doi:10.1186/1472-698X-14-17.

Baqui, A et al. Effect of community-based newborn-care intervention package implemented through two ser-
vice-delivery strategies in Sylhet district, Bangladesh: a cluster-randomised controlled trial. Lancet. 2008; 371:
1936-1944.

Bhutta et al. Improvement of perinatal and newborn care in rural Pakistan through community-based strate-
gies: a cluster-randomised effectiveness trial. Lancet 2010; 377:9763.

Khanal et al. Community Health Workers Can Identify and Manage Possible Infections in Neonates and
Young Infants: MINI—A Model from Nepal. J Health, Population, Nutrition 2011;29(3): 255-264.

Bang et al. Effect of home-based neonatal care and management of sepsis on neonatal mortality: field trial in
rural India. Lancet 1999; 354:9194.

Bhutta, Z. et al. Implementing community-based perinatal care: results from a pilot study in rural Pakistan.
Bulletin of the World Health Organization, 2008, 86(6): 417-496. Bulletin of World Health Organization
2008;86(6): 417.

Kumar et al. Effect of community-based behaviour change management on neonatal mortality in Shivgarh,
Uttar Pradesh, India: a cluster-randomised controlled trial. Lancet 2008;372:1151.

WHO/UNICEEF Joint Statement. Home visits for the newborn child: a strategy to improve survival. WHO/
FCH/CAH/09.02, 2009. Geneva and New York: World Health Organization and United Nations Children's
Fund.

Save the Children. Factors Influencing Care and Treatment for Newborn Illness. COMBINE Study Technical
Brief, 2014.

Karim AM, Fesseha Zemichael N, Shigute T, et al. Effects of a community-based data for decision-making
intervention on maternal and newborn health care practices in Ethiopia: a dose-response study. BMC Preg-
nancy Childbirth. 2018;18(Suppl 1):359. Published 2018 Sep 24. doi:10.1186/s12884-018-1976-x

SNL combine External Validation Survey November 2011).

Tesfaye, S. , Barry, D. , Gobezayehu, A. G., Frew, A. H., Stover, K. E., Tessema, H. , Alamineh, L. and
Sibley, L. M. (2014), Improving Coverage of Postnatal Care in Rural Ethiopia Using A Community-based,
Collaborative Quality Improvement Approach. Journal of Midwifery & Women's Health, 59: S55-S64.
doi:10.1111/jmwh.12168

Bang et al. Is Home-Based Diagnosis and Treatment of Neonatal Sepsis Feasible and Effective? Seven Years
of Intervention in the Gadchiroli Field Trial (1996 to 2003). Journal of Perinatology, 2005. 25: S62-S71;
doi:10.1038/sj.jp.7211273.

Baqui, A. et al. Effectiveness of Home-Based Management of Newborn Infections by Community Health
Workers in Rural Bangladesh. Pediatric Infectious Diseases Journal 2009;28(4): 304-310.

Baqui, A. et al. Community-based validation of assessment of newborn illnesses by trained community health
workers in Sylhet district of Bangladesh. Tropical Medicine & International Health, 2009. 14: 1448-1456;
doi: 10.1111/j.1365-3156.2009.02397 .x.

Miller NP, Amouzou A, Tafesse M, et al. Integrated community case management of childhood illness in
Ethiopia: implementation strength and quality of care. Am J Trop Med Hyg. 2014;91(2):424-434. doi:10.4269/
ajtmh.13-0751.

Owais et al. Why do families of sick newborns accept hospital care? A community-based cohort study in Ka-
rachi, Pakistan J Perinatology 2011;31: 586-592.

Worku Tefera, Hailu Tesfaye, Abeba Bekele et al. Factors Influencing the Low Utilization of Curative Child
Health Services in Shebedino District, Sidama Zone, Ethiopia. Ethiop Med J, 2014, Vol. 52, Supp. 3 109-117.
Degefie Hailegebriel T, Mulligan B, Cousens S, Mathewos B, Wall S, Bekele A, et al. Effect on neonatal mor-
tality of newborn infection management at health posts when referral is not possible: a cluster-randomized trial
in rural Ethiopia. Glob Health Sci Pract. 2017;5(2):202-216. https://doi.org/10.9745/GHSP-D-16-00312.



191

26. Mathewos, B, Musema Y , Bekele A et al. Community-based Newborn Care in Ethiopia: Implementation

Strength and Lessons Learned. Eth Med J. 2019;supp 3:269-279.
27. World Health Organization (WHO). Guideline: managing possible serious bacterial infection in young infants
when referral is not feasible. Geneva: WHO; 2015. http://apps.who.int/iris/

bitstream/10665/181426/1/9789241509268_eng.pdf



