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Abstract
Much recent attention has been directed towards improving maternal and neonatal health outcomes in advance of the 2015 Millennium Development Goals. Much progress has been made, but many low-income nations will still fail to meet national targets by 2015. Tertiary hospitals at the district or regional level are major contributors to maternal and neonatal mortality and morbidity because they receive a large proportion of the sickest mothers. Reducing maternal and neonatal death in these settings has been challenged by a variety of interrelated system issues, such as the lack of health care professionals, inadequate drug supply, poorly functioning equipment and delays in critical clinical decisions. Improving outcomes in these settings requires an integrated approach to systems-strengthening that addresses all these issues simultaneously.     
This paper presents a case study of an integrated model for obstetric and neonatal care capacity building currently being implemented in Accra, Ghana. The proposed program is designed to engage hospital leaders and clinical staff caring for mothers and babies in leadership development and operational process improvement, while simultaneously promoting clinical training in key areas of obstetric and neonatal care. This model offers a system-level approach for improving maternal and neonatal health in the complex and challenging environment of tertiary hospitals in low-resource settings.


1. Introduction  
[bookmark: _Ref267901708][bookmark: _Ref266705882]Maternal and neonatal mortality and morbidity are urgent global public health priorities with vast social and economic impacts.[endnoteRef:1] Much attention has been given to maternal and neonatal health since the 2015 Millennium Development Goals were established in 2000. Specifically, MDG 4 sets targets for improving child mortality and MDG 5 calls attention to improving maternal health.[endnoteRef:2] Great strides have been made but these goals have not been achieved and gaps remain. Global maternal mortality did decrease 47% between 1990 and 2010, yet the expected annual rate of decline is not rapid enough to achieve the 75% reduction target by 2015.[endnoteRef:3] In low-income countries, district or regional hospitals treat a much higher proportion of complicated pregnancies. Combined with a large patient volume, this results in these hospitals bearing a large burden of poor maternal and neonatal outcomes.  [1:  Filippi, V., Ronsmans, C., Campbell, O., Graham, W., Mills, A., Borghi, J., Koblinsky, M., & Orsin, D. (2006). Maternal health in poor countries: the broader context and a call for action. The Lancet, 368, 1535-41.]  [2:  United Nations. Department of Economic. (2008). The Millennium Development Goals Report 2008. United Nations Publications.]  [3:  UNICEF. (2014). Trends in Maternal Mortality: 1990 to 2013.] 

This paper examines key drivers of maternal and neonatal death in low-resource settings, reviews approaches to addressing these issues, and presents a potential model for improving outcomes through a systems-level approach to health worker training and capacity building. The paper first explores current barriers to reducing maternal and neonatal mortality in low-resource settings, followed by a discussion of current approaches commonly used to address them. Gaps in these approaches are highlighted and the need for an integrated approach is proposed. A case study of such a   model being piloted in Accra, Ghana is described. This paper ends with a discussion of the model’s potential for sustainability and replication.


2. Barriers to Reducing Maternal & Neonatal Mortality in Low Resource Settings  
More than 285,000 women die each year during pregnancy and childbirth and 99% of those deaths take place in low and middle income countries (LMICs).[endnoteRef:4] In addition, approximately 3 million newborn deaths occur each year and almost half of those deaths occur within the first 24 hours after birth.[endnoteRef:5] Mortality rates are declining in many LMICs due to improved access to family planning systems, greater availability of skilled birth attendants, and expansion of interventions that target nutrition, education, economic development and other related determinants of maternal and child health.3,[endnoteRef:6] However, poor outcomes still persist among mothers with pregnancy related complications. Seventy-five percent of maternal deaths and more than half of early neonatal deaths and stillbirths can be attributed to just a handful of obstetric complications.1,[endnoteRef:7]   [4:  WHO, UNICEF, UNFPA and The World Bank. (2012). Trends in maternal mortality: 1990 to 2010: WHO, UNICEF, UNFPA and The World Bank estimates. Available at http://apps.who.int/iris/handle/10665/44874]  [5:  World Health Organization (2013).  Children: reducing mortality. Available at http://www.who.int/mediacentre/factsheets/fs178/en/]  [6:  Hill, K., Thomas, K., AbouZahr, C., Walker, N., Say, L., Inoue, M., & Suzuki, E. (2007). Estimates of maternal mortality worldwide between 1990 and 2005: an assessment of available data. The Lancet, 370(9595), 1311-1319.]  [7:  Say, L., Chou, D., Gemmill, A., Tunçalp, Ö., Moller, A. B., Daniels, J., ... & Alkema, L. (2014). Global causes of maternal death: a WHO systematic analysis. The Lancet Global Health, 2(6), e323-e333.] 

There are many barriers to reducing maternal and neonatal death in LMICs.  In general, achievement of the Millennium Development Goals has been challenged by poor governance, persistent poverty, lack of supportive policies, and entrenched socioeconomic and cultural factors that exclude populations from essential services and care.[endnoteRef:8],[endnoteRef:9]  Barriers to reducing maternal and neonatal death specifically have also been identified, including weak health systems, continuing high fertility rates, care delays and poor quality and availability of data. The literature argues that overcoming such barriers and promoting better outcomes will require interventions that focus on the most vulnerable populations of mothers and prioritize intra-partum care strategies. Moreover, a large proportion of maternal deaths in LMICs occur in hospital settings; many of these in-hospital deaths are attributed to poor care practices.[endnoteRef:10]    [8:  Sachs, J. D., & McArthur, J. W. (2005). The millennium project: a plan for meeting the millennium development goals. The Lancet, 365(9456), 347-353.]  [9:  World Health Organization. (2005). The World health report: 2005: make every mother and child count.]  [10:  Ronsmans, C., & Graham, W. J. (2006). Maternal mortality: who, when, where, and why. The Lancet, 368(9542), 1189-1200.] 

[bookmark: _Ref395275126]Post-partum hemorrhage, eclampsia and infection are the primary obstetric complications that contribute to maternal death. Although best practices and “essential” interventions to address these issues have been established, results are still varied. Souza et al[endnoteRef:11] found that routine use of these interventions did not always translate to improved maternal mortality and morbidity in developing world hospitals. According to Souza, intervention delays, the quality of implementation, poor assessment of severity, and health systems issues contribute to persistent, poor outcomes in some LMIC settings, even when essential interventions are practiced.  Souza also cites the “verticalisation of care” as another contributing factor, in which single elements of care are improved instead of a more integrated approach that incorporates all of the essential interventions for safe obstetric care simultaneously, which include prevention and early identification of complications and essential medical and surgical interventions.  [11:  Souza, J. P., Gülmezoglu, A. M., Vogel, J., Carroli, G., Lumbiganon, P., Qureshi, Z., ... & Stanton, M. E. (2013). Moving beyond essential interventions for reduction of maternal mortality (the WHO Multicountry Survey on Maternal and Newborn Health): a cross-sectional study. The Lancet, 381(9879), 1747-1755.] 

In summary, a multitude of factors contribute to poor outcomes in low resource settings caring for pregnant women and babies, many of which involve the functioning of the systems within which care is provided. To address these factors, hospitals in these countries have made attempts to strengthen the clinical capacity of doctors and nurses, implemented systematic methods to improve the quality of service delivery and have enhanced leadership capability. A review of these activities, and their limitations, is described in greater detail in the following section. 



3.  Review of Approaches to Improve Maternal and Neonatal Outcomes in Low Resource Settings

[bookmark: _Ref266706509][bookmark: _Ref266706638]Clinical Capacity Building   Promoting clinical best practices for obstetrics and neonatal care is a first and obvious step in many nations’ efforts to improve outcomes for mothers and babies. Building the capacity of health care providers through educational training programs has been an area of significant focus in international health.  The WHO Essential Newborn Care Program and Safe Childbirth Checklist Program, The American Academy of Pediatrics’ Helping Babies Breathe Program, and Kangaroo Mother Care are just some of the many training packages that are commonly promoted in the developing world; some of these efforts have been successful in improving health outcomes.[endnoteRef:12],[endnoteRef:13],[endnoteRef:14]  An example of successful clinical capacity building is Indonesia’s Tangerang Hospital, which partnered with USAID to develop a model for improved emergency obstetric care; training for care providers and facility improvements led to 50% reductions in both maternal and newborn deaths.[endnoteRef:15] Yet, other studies in low-resource settings have shown that clinical training   alone may not be enough to change provider behavior and improve health outcomes in the long-term.[endnoteRef:16],[endnoteRef:17],[endnoteRef:18],[endnoteRef:19],[endnoteRef:20] For example, a review of the implementation of the WHO Essential Newborn Care Program in six low-income countries by Carlo et al16 showed that the training did not improve primary causes of neonatal death and was not associated with an overall decrease in rates of perinatal death in those settings.  [12:  Charpak, N., Gabriel Ruiz, J., Zupan, J., Cattaneo, A., Figueroa, Z., Tessier, R., ... & Worku, B. (2005). Kangaroo mother care: 25 years after. Acta Paediatrica,94(5), 514-522.]  [13:  Spector, J. M., Agrawal, P., Kodkany, B., Lipsitz, S., Lashoher, A., Dziekan, G., ... & Gawande, A. (2012). Improving quality of care for maternal and newborn health: prospective pilot study of the WHO Safe Childbirth Checklist Program.PloS one, 7(5), e35151.]  [14:  Singhal, N., Lockyer, J., Fidler, H., Keenan, W., Little, G., Bucher, S., ... & Niermeyer, S. (2012). Helping Babies Breathe: global neonatal resuscitation program development and formative educational evaluation. Resuscitation,83(1), 90-96.]  [15:  Bitar, S. (n.d.). Creating a model for emergency obstetric and newborn care. Scaling-up best practices in Indonesia.]  [16:  Carlo, W. A., Goudar, S. S., Jehan, I., Chomba, E., Tshefu, A., Garces, A., ... & Wright, L. L. (2010). Newborn-care training and perinatal mortality in developing countries. New England Journal of Medicine, 362(7), 614-623.]  [17:  Franco, L. M., Marquez, L., Ethier, K., Balsara, Z., & Isenhower, W. (2009). Results of collaborative improvement: Effects on health outcomes and compliance with evidence-based standards in 27 applications in 12 countries.]  [18:  Opiyo, N., Were, F., Govedi, F., Fegan, G., Wasunna, A., & English, M. (2008). Effect of newborn resuscitation training on health worker practices in Pumwani Hospital, Kenya. PLoS One, 3(2), e1599.]  [19:  Van Lonkhuijzen, L., Dijkman, A., van Roosmalen, J., Zeeman, G., & Scherpbier, A. (2010). A systematic review of the effectiveness of training in emergency obstetric care in low‐resource environments. BJOG: An International Journal of Obstetrics & Gynaecology, 117(7), 777-787.]  [20:  Althabe, F., Buekens, P., Bergel, E., Belizán, J. M., Campbell, M. K., Moss, N., ... & Wright, L. L. (2008). A behavioral intervention to improve obstetrical care.New England Journal of Medicine, 358(18), 1929-1940.] 

This is because just training doctors and nurses in better utilization of clinical techniques is often a reinforcement of already-known procedures. Clinical training alone does not provide guidance on how to implement these practices when faced with the complex, clinical problems that occur in high-risk, low-resource settings. An example of the inadequacy of clinical training alone is in the use of surgical checklists to reduce infection related mortality, which showed great promise in small trials, but failed to deliver results when scaled up to larger settings.[endnoteRef:21] In a review of the implementation of these checklists, Leape commented, “it is not the act of ticking off a checklist that reduces complications, but performance of the actions it calls for.”[endnoteRef:22]    [21:  Haynes, A. B., Weiser, T. G., Berry, W. R., Lipsitz, S. R., Breizat, A. H. S., Dellinger, E. P., ... & Gawande, A. A. (2009). A surgical safety checklist to reduce morbidity and mortality in a global population. New England Journal of Medicine, 360(5), 491-499.]  [22:  Leape, L. (2014).  The checklist conundrum.  The New England Journal of Medicine, 370 (11), 1063-1064.] 

[bookmark: _Ref266706641]Continuous Quality Improvement Efforts   Another set of activities focused on  improving obstetric care has been the use of continuous quality improvement (CQI) methods. These methods, such as the Model for Improvement, Lean or Six Sigma, are derived from long traditions of management practice.[endnoteRef:23],[endnoteRef:24] They emphasize data-driven identification and testing of solutions to improve both the quality of clinical care and the operational processes that support the effective delivery of care. These methods are intended to strengthen system capability by creating practices and processes that are relevant to local contexts. Implementation of CQI models in international health has proven successful in many applications. For example, USAID and the Ministry of Health of Ecuador scaled up active management of third stage labor (AMTSL) practices successfully throughout the county using CQI methods.[endnoteRef:25],[endnoteRef:26] A review of outcomes from collaborative QI projects in 12 LMIC countries by Franco and Marquez[endnoteRef:27] found significant gains in best practice compliance and improved outcomes, often achieved within 6-12 months of initial implementation.  [23:  Varkey, P., Reller, M. K., & Resar, R. K. (2007, June). Basics of quality improvement in health care. In Mayo Clinic Proceedings (Vol. 82, No. 6, pp. 735-739). Elsevier.]  [24:  Langley, G., Moen, R., Nolan, K., Nolan, T, Norman, C., & Provost, L. (2009). The Improvement Guide: A Practical Approach to Enhancing Organizational Performance (2nd ed.). San Francisco, CA: Jossey-Bass.
]  [25:  Hermida, J., Salas, B., & Sloan, N. L. (2012). Sustainable scale-up of active management of the third stage of labor for prevention of postpartum hemorrhage in Ecuador. International Journal of Gynecology & Obstetrics, 117(3), 278-282.]  [26:  Hermida, J., & Robalino, M. (2002). Increasing compliance with maternal and child care quality standards in Ecuador. International Journal for Quality in Health Care, 14(suppl 1), 25-034.]  [27:  Franco, L. M., & Marquez, L. (2011). Effectiveness of collaborative improvement: evidence from 27 applications in 12 less-developed and middle-income countries. BMJ quality & safety, 20(8), 658-665.] 

[bookmark: _Ref266707030]The limitation of many of these programs has been that they have focused on solving individual problems rather than on building sustained capacity to use these methods regularly and systematically over time to continually improve organizational performance. As a result, CQI programs have not had the same success in maintaining quality over time, often being undermined by systemic and resources challenges such as worker retention and supply shortages.17,27 A recent review of CQI methods used to address neonatal mortality in LMICs found that out of 159 articles that met the initial search criteria, not one described a CQI program embedded within a facility that built organizational capacity to solve a variety of performance problems using these techniques.[endnoteRef:28] Reviews of CQI efforts conducted in the U.S. showed similar results, finding that sustained systems change was often not achieved because approaches failed to take into account organizational culture and structure.[endnoteRef:29]   [28:  Ivester, T., Donohue, K., Engmann, C., Haugh, E., Kernodle, A., & Ramaswamy, R. (2014). Application of continuous quality improvement approaches to improve perinatal outcomes in low and middle-income countries: a systematic review. Manuscript in revision for BJOG International Journal of Obstetrics and Gynaecology]  [29:  Lukas, C. V., Holmes, S. K., Cohen, A. B., Restuccia, J., Cramer, I. E., Shwartz, M., & Charns, M. P. (2007). Transformational change in health care systems: an organizational model. Health care management review, 32(4), 309-320.] 

[bookmark: _Ref266707152]Leadership Development   The third area of focus has been on programs to improve leadership skills of clinical staff. The WHO considers leadership an essential component of a well-functioning health system and has advocated for increased attention to leadership development amongst health workers.[endnoteRef:30] Lack of leadership in clinical units has been strongly correlated with adverse patient outcomes.[endnoteRef:31],[endnoteRef:32]  Surveys of health workers in low-income countries have demonstrated the need for more robust and strategic cultivation of leaders.[endnoteRef:33] Leadership development programs have been implemented in many international health settings with documented success. For example, a national leadership program implemented by USAID and the Egyptian Ministry of Health successfully increased health managers’ ability to identify and address service delivery challenges contributing to poor maternal health outcomes, leading to reduced maternal mortality rates in the target districts.[endnoteRef:34]  [30:  World Health Organization. (2010). Monitoring the building blocks of health systems: a handbook of indicators and their measurement strategies. ]  [31:  Guise, J. M., & Segel, S. (2008). Teamwork in obstetric critical care. Best Practice & Research Clinical Obstetrics & Gynaecology, 22(5), 937-951.]  [32:  National Confidential Enquiry into Patient Outcome and Death. (2005). An acute problem?. Available at  http://www.ncepod.org.uk/2005aap.htm]  [33:  Curry, L., Taylor, L., Chen, P. G. C., & Bradley, E. (2012). Experiences of leadership in health care in sub-Saharan Africa. Human resources for health, 10(1), 1-8.]  [34:  Mansour, M., Mansour, J. B., & El Swesy, A. H. (2010). Scaling up proven public health interventions through a locally owned and sustained leadership development programme in rural Upper Egypt. Hum Resour Health, 8(1), 1.] 

Strong leadership across clinical units is especially critical in emergency obstetric practice. The Joint Commission, a U.S.-based health accreditation organization, cites lack of communication and teamwork as two key drivers of infant death and injury during delivery.[endnoteRef:35] A recent review published in The Lancet lists the “absence of or weak supervisory, mentoring, and monitoring systems” as one of the systemic weaknesses that contributes to neonatal death in LMICs.[endnoteRef:36]  Strong leadership structures in low-income settings can increase health worker motivation and self-efficacy.[endnoteRef:37] Despite this evidence for the need and value of strong leadership, building leadership capacity in the often chaotic environment of high-risk maternity care settings is difficult. Leadership gaps often exist not only at the highest levels of management, but across all levels of the organization. Obsborn, Hunt, and Jauch[endnoteRef:38] state that “at the edge of chaos, one must look at the whole system and its leadership” such that “order, cohesion and viability may emerge from the middle and bottom.” Leadership must extend beyond just senior-level staff; nurses and midwives of all levels must be equipped with the leadership tools needed to take accountability for patients, make real-time decisions under stress, and communicate effectively with peers, superiors and patients. Developing this sort of organization-wide leadership capability is resource intensive and time consuming, and it is a challenge to implement them at scale just using external facilitators and trainers.  [35:  The Joint Commission. (2004). Preventing infant death and injury during delivery. Sentinel Event Alert, Issue 30. Available at http://www.jointcommission.org/assets/1/18/SEA_30.PDF]  [36:  Dickson, K. E., Simen-Kapeu, A., Kinney, M. V., Huicho, L., Vesel, L., Lackritz, E., ... & Lawn, J. E. (2014). Health-systems bottlenecks and strategies to accelerate scale-up in countries. The Lancet.]  [37:  Dieleman, M. & Harnmeijer, J.W. (2006). Improving health worker performance: in search of promising practices. Available at http://www.who.int/hrh/resources/improving_hw_performance.pdf]  [38:  Osborn, R. N., Hunt, J. G., & Jauch, L. R. (2002). Toward a contextual theory of leadership. The Leadership Quarterly, 13(6), 797-837.] 


4. The Need for an Integrated Approach
[bookmark: _Ref399417452]As indicated by the discussion in the previous section, addressing individual drivers of poor maternal and neonatal outcomes in low and middle income countries are necessary, but are not sufficient to promote the kinds of system changes needed for large scale sustainable gains. To achieve these, a comprehensive and integrated approach that simultaneously addresses multiple factors is needed. This is because, by its very nature, obstetric care is unpredictable and complications can arise quickly. In a review of implementation strategies for obstetric guidelines in U.S. hospitals, Chaillet et al[endnoteRef:39] found that promotion of clinical best practices alone was not sufficient to change the behavior of providers. Their review showed that the identification of specific barriers to change, use of multifaceted intervention strategies and the role of leaders as change agents had a bearing on the success of implementing practice guidelines. Their conclusion is that there are unique factors and variables in obstetric practice that must be considered when developing strategies for performance improvement, such as short decision-making time and the need for intensive monitoring of patients.    [39:  Chaillet, N., Dubé, E., Dugas, M., Audibert, F., Tourigny, C., Fraser, W. D., & Dumont, A. (2006). Evidence-based strategies for implementing guidelines in obstetrics: a systematic review. Obstetrics & Gynecology, 108(5), 1234-1245.] 

In summary, building the capacity to achieve success in obstetric settings will require the simultaneous development of exceptional clinical skills along with problem solving and decision making skills, as well as the design, implementation and improvement of processes and systems that are effective and reliable. This is especially true in high-volume settings catering to high-risk pregnancies, which is often the situation in tertiary hospitals in poor countries. 
[bookmark: _Ref267136826]In high-resource countries, health systems have created guidelines and care models to promote competencies like team communication, leadership, interpersonal skills and effective decision making to address the special characteristics of maternal and neonatal care. [endnoteRef:40],[endnoteRef:41],[endnoteRef:42] The U.K. Royal College of Obstetricians and Gynecologists (RCOG) states that there must be at least one advanced, regional center in every health system that is capable of providing care to high-risk mothers and staff at those centers must be equipped with a distinct set of skills needed to deliver quality care to complex patients.[endnoteRef:43],[endnoteRef:44] Training of providers in such settings must be more thorough and strategic than general care provider training so that care pathways for patients can be customized to risk factors and predicted complications.44 High-resource countries have the necessary combination of trained personnel, technology, equipment, and operational processes to implement and sustain these best practice guidelines.  [40:  Royal College of Obstetricians & Gynaecologists. (2011). Providing equity of critical and maternity care for the critically ill pregnant or recently pregnant woman.]  [41:  Association of Women's Health, Obstetric and Neonatal Nurses. (2010). Achieving consistent quality care, 2nd edition.]  [42:  Queensland Health. (2012). Clinical services capability framework, version 3.1. Available at http://www.health.qld.gov.au/cscf/docs/26_maternity.pdf]  [43:  Royal College of Obstetricians & Gynaecologists. (2013). Patterns of maternity care in English NHS hospitals 2011/12. ]  [44:  Royal College of Obstetricians &  Gynaecologists. (2008). Maternity services: future of small units. ] 

[bookmark: _Ref267137957]By contrast, care providers in analogous facilities in the developing world do not have such systemic support to help ensure quality care and good outcomes. Merely translating practices from rich country contexts is not an option, because the conditions in low resource settings are fundamentally different even if the obstetric problems are the same. For example, Cavallaro and Marchant[endnoteRef:45] reviewed care delays in emergency obstetrics in LMICs and concluded that the most common barriers to providing timely care were shortage of treatment materials, inadequate surgical facilities and absence of qualified staff.  Additional resource challenges in these settings include limited access to advanced diagnostic and monitoring equipment, the inability to secure reliable and efficient supply chains for medications and supplies, and the lack of timely access to auxiliary services such as labs, pharmacy, and imaging.46 Cultural impediments to decision-making and empowerment of nurses and lower-level staff further contribute to practice challenges in these environments. Although practitioners may be trained in obstetric clinical skills, they often lack the specialized training needed to address high-risk complications.  Critical care services in such settings are likely to be informal and uncoordinated.[endnoteRef:46] Therefore, achieving successful outcomes in obstetric hospitals in poor countries requires a new integrated approach to promote clinical, operational and leadership excellence that is specifically tailored to the needs and contexts of these countries.   [45:  Cavallaro, F. L., & Marchant, T. J. (2013). Responsiveness of emergency obstetric care systems in low‐and middle‐income countries: a critical review of the “third delay”. Acta obstetricia et gynecologica Scandinavica, 92(5), 496-507.]  [46:  Baker, T. (2009). Critical care in low‐income countries. Tropical Medicine & International Health, 14(2), 143-148.] 

In the next section, we present a case study of such a model that is currently being implemented at Ridge Regional Hospital in Accra, Ghana. Ridge Hospital is the largest referral maternity hospital in Ghana. In 2013, the hospital performed 7,527 deliveries, large portions of which were referrals.51 The model builds staff capacity in clinical practice, operational and quality improvement processes, and leadership skills simultaneously.  Although the program is currently in early implementation, the framework may be appropriate for replication or scaling up to other similar regional maternity centers. 

5. Case Study: An Integrated Approach to Performance Improvement in Ghana

[bookmark: _Ref266707454][bookmark: _Ref390669625][bookmark: _Ref266706847][bookmark: _Ref266706080]Like many countries, Ghana has made significant progress in reducing maternal mortality in recent years, with MMR rates declining from 550/100,000 live births to 350/100,000 births between 2000 and 2010. [endnoteRef:47] However, Ghana is unlikely to achieve national MDG targets by 2015.[endnoteRef:48]  Moreover, there is significant disparity in maternal mortality between the hospitals that treat high-risk patients and facilities that handle more routine cases. In the Greater Accra area region in 2013, 25% of facility births occurred in the three largest referral and teaching hospitals, and these facilities accounted for 46% of maternal deaths.[endnoteRef:49],[endnoteRef:50] These facilities had a combined MMR of 603, compared to 64 in all other facilities in the Greater Accra region[endnoteRef:51]; the 2015 MDG target for maternal mortality in Ghana is 185.48   [47:  World Health Organization (n.d). Ghana maternal and perinatal health profile. Available at http://www.who.int/maternal_child_adolescent/epidemiology/profiles/maternal/gha.pdf?ua=1]  [48:  UNDP Ghana & National Development Planning Commission, Government of Ghana . (2012). 2010 Ghana Millennium Development Goals Report. ]  [49:  Oduro-Mensah, E., Kwamie, A., Antwi, E., Bamfo, S. A., Bainson, H. M., Marfo, B., ... & Agyepong, I. A. (2013). Care decision making of frontline providers of maternal and newborn health services in the Greater Accra region of Ghana. PloS one, 8(2)e55610.]  [50:  Ministry of Health, Government of Ghana & United Nations Country Team, Republic of Ghana. (2011). Ghana MDG Acceleration Framework and Country Action Plan – Maternal Health]  [51:  Vanotoo, L. (2013). Summary of 2013 annual performance review. Ghana Health Service. [PowerPoint slides].] 

To place these results in context, it is important to understand that this disparity reflects both the volume and the risk profile of patients. In addition to having the largest number of deliveries, 20% of cases at Ridge Hospital were classified as high-risk, compared to a standard benchmark of 5-10% high-risk cases.51,[endnoteRef:52] The heavy case load and the large number of high-risk patients make referral centers like Ridge Hospital ideal settings to implement an integrated approach to enhancing the quality of care.  [52:  G Dangal.  (2006). High-risk pregnancy. The Internet Journal of Gynecology and Obstetrics. 7(1).] 

The integrated model described below is being jointly implemented by a U.S. based non-governmental organization called Kybele and the staff of Ridge Regional Hospital in Accra, Ghana. The design of the model is derived from lessons learned through five years of collaboration between Kybele and the Ghana Health Service. The Kybele team has been working at Ridge Hospital since 2006, implementing various clinical training initiatives and capacity building programs, which have resulted in significant reductions in neonatal mortality and morbidity.[endnoteRef:53] As solutions to address proximal issues have brought about promising results, the next set of challenges is deeper and requires a greater focus on systems strengthening. This model responds to that need. [53:  Srofenyoh, E., Ivester, T., Engmann, C., Olufolabi, A., Bookman, L., & Owen, M. (2012). Advancing obstetric and neonatal care in a regional hospital in Ghana via continuous quality improvement. International Journal of Gynecology & Obstetrics, 116(1), 17-21.] 

[image: ]Figure 1 is a visual representation of the model. The model focuses on building capacity amongst all staff in three cross-cutting areas: system wide leadership development; a culture and practice of continuous quality improvement, and robust monitoring and evaluation to objectively measure outcomes and impacts. The horizontal bars in Figure 1 represent these focal areas. 





In addition, the model focuses on capacity in seven clinical areas that are important for obstetric and neonatal care in referral hospitals, shown as the vertical bars in Figure 1. All areas may not be of equal importance in all facilities, and some facilities may not have the resources in all areas, but effective performance in the core areas of labor and delivery, theatre, newborn resuscitation and NICU will be of interest to all referral hospitals. The clinical strengthening model is customized to the particular needs of the facility and focuses specifically on providing training in the areas where performance improvement is needed. 
The Theory of Change Model for implementing the model in Figure 1 is shown in Figure 2. The model is implemented through three interconnected change packages: (1) a leadership excellence package that involves selecting and developing key facility personnel to act as champions, drivers and agents of change, (2) an operational excellence package involving the implementation of a facility wide QI program, and (3) a clinical excellence package for closing performance gaps in key clinical areas. 
Figure 2. Kybele Theory of Change
[image: ]




 


Leadership Change Package: Selection and Development of Change Agents.  The first step in implementing the model is identifying cross-disciplinary leaders at all levels of the facility committed to creating excellence in the system and engaging them in a structured leadership development program. Five categories of change agents are identified and trained. They are:
 i) A program champion, who is a respected senior leader in obstetrics or neonatology in the facility and is the primary champion of change. 
ii) The perinatal leadership forum (PLF), which includes the leaders of every department involved in obstetric and neonatal care. This forum includes doctors, midwives, nurses and lab and pharmacy technicians who are the heads of the various clinical units in the facility. The PLF is the overarching body to prioritize and oversee the system and clinical strengthening activities shown in Figure 1. 
iii) In collaboration with the program champions and the PLF, three to five PLF members are selected as leadership ambassadors to undergo intense leadership training. These are doctors and nurses who are identified by the program champion as having the capacity to transcend personal and departmental interests and promote cross-departmental collaboration for change. Supported strongly by the leadership coach, the ambassadors serve as leadership consultants and trainers for other leaders and for frontline staff.  
iv) Two or three quality improvement leaders are selected to lead projects that target cross-departmental issues such as patient flow, care delays, supply and equipment issues, and patient documentation processes and to support local quality improvement initiatives within the clinical departments. They receive formal training in a customized version of a Lean Six Sigma based process improvement methodology.
v) Two front line staff members in each department are selected to be clinical champions. These champions are supported by the leadership ambassadors and QI leaders and serve as coaches to other staff in their unit. They also lead performance assessments and improvements in their respective units. 
Operational Change Package: Implementing a Systemwide Quality Improvement Program.  This package involves addressing cross-departmental quality issues such as equipment availability, patient flow or infection control in a systematic way through projects led by the QI leaders. In addition, small improvement activities in the wards are carried out by the clinical champions with guidance and support from the clinical champions. 
Clinical Change Package: Addressing Clinical Area Performance Gaps   This third area involves the vertical components of the model described in Figure 1. Activities Gaps are identified through baseline data collection in each unit by the clinical champions. This data collection includes both measurement and observation; standard instruments and protocols are created for each clinical area with input from the appropriate clinical experts.
The baseline data is used to identify the drivers of poor performance and to develop a customized training program to focus on addressing these drivers. This program is for all clinical staff in the unit and includes short sections on quality improvement and leadership, in addition to the hands-on clinical content. The system strengthening components are therefore also reinforced at the clinical level to provide frontline staff with performance improvement skills, in addition to clinical capability. At the end of the training session, the staff members in each clinical area select small quality improvement projects. After the implementation of improvement activities identified by these projects, the data collection and observations conducted at baseline are repeated to evaluate whether the quality improvement activities were implemented as planned and whether clinical performance improved. Table 1 provides a summary of each of the change packages.
        Table 1. Summary of Change Packages
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6. Evaluation Plan  
A rigorous evaluation plan has been developed to assess the effectiveness of the model in addressing principal drivers of adverse maternal and neonatal health outcomes. Evaluation data is collected at several points during the course of the project and focuses on the following areas: (1) knowledge and skills learned and the changes resulting from improvement activities in each clinical unit; (2) barriers to implementation; (3) improvements to key cross-departmental processes; and (4) achievement of desired maternal and neonatal outcomes. Suggested evaluation questions, and plan for data collection is presented below in Table 2. 
     Table 2. Evaluation Focal Areas 

	Monitoring/Evaluation Focal Area
	Potential Evaluation Questions
	Approach to Data Collection and Measurement

	
Evaluation Area 1: Knowledge gained and skills learned through capacity building programs, and outcomes of unit-level QI projects
	Was there a change in leadership assessment scores before and after the training program?

Did clinical best practices improve as a result of clinical training?

Did the small QI projects lead to improvements in the clinical unit?

	Collection and comparison of pretest and posttest data for clinical, operational and leadership training programs to assess changes in knowledge and skills due to program activities. Quantitative data also combined with qualitative assessment through surveys and self-assessments conducted before and after intervention.


	
Evaluation Area 2-
Process evaluation of implementation and barriers faced
	What resources are needed to implement the program at target hospital facility? 

What are the barriers to identifying and selecting these resources?

Were QI activities implemented as planned in both units and system wide?


	Quantitative data collected through review of program records and program activities tracked through a project management system.
Qualitative data collected through surveys and interviews, to assess implementation process, barriers and challenges, participant receptiveness and overall service utilization. 

Identification of key indicators for QI projects and collection of needed baseline data through mixed methods approach. Baseline data compared with data collected after completion of QI activity to assess degree to which delays, bottlenecks and deficits were addressed. 


	
Evaluation Area 3 – 
Effectiveness of QI activities in improving operational and clinical practices 

	Did QI projects result in improved cross-departmental processes?

	
Ongoing monitoring of key indicators for QI focal areas also conducted.

	
Evaluation Area 4 – 
Achievement of desired outcomes 
	Did maternal and neonatal mortality rates and stillbirths in the hospital decrease relative to similar hospitals?
 
	Comparison of maternal/neonatal mortality rates at target facility after program implementation with rates recorded at baseline assessment, Key health indicators from target facility also to be compared to indicators from similar facility.




An evaluation plan should be devised for each focal area, including an appropriate approach to data collection and study design. For the implementation evaluation component (focal area 2), a project management system will track timelines, activity completion and number of participants. Qualitative data will also be collected through interviews and structured surveys to understand the implementation process and challenges or barriers faced, as well as service utilization by hospital staff. Evaluation of knowledge gained through clinical, QI and leadership training (focal area 1) will be assessed through pretest and posttest comparison, documenting and measuring change in knowledge and practice before and after the program intervention. Interviews and self-assessments will be conducted to assess changes in understanding and practice of key leadership skills. Assessing the effectiveness of quality improvement activities (focal area 3) will require baseline assessment of key indicators that reflect service delivery process performance, as compared to those same measures taken after the completion of QI activities. Ongoing monitoring will also be needed for areas where critical systemic weaknesses have been identified. The program’s general effectiveness in improving maternal and neonatal health outcomes will require comparison of key health indicators at Ridge Hospital before and after the program intervention, as well as comparison of key health indicators from Ridge Hospital with those of another facility of similar size and case composition. 
A sample Logic Model linking program activities and evaluation questions is presented in Table 3, as a complement to the evaluation plan presented above. Specific measurable indicators and targets would need to be determined and tracked over time for each evaluation focal area described above. Those indicators and targets will guide both program staff and evaluators in assessing progress towards end goals. Since the model involves a series of interventions over time, regular monitoring of outcomes should take place and should be compared with outcomes at other similar facilities where the program is not being implemented. 

[image: ]Table 3. Sample Program Evaluation Logic Model

7. Replication & Scale-Up of Integrated Model: Opportunities and Challenges
[bookmark: _Ref267489642][bookmark: _Ref401129527]The model potentially offers a framework that could be adopted in tertiary, referral centers throughout the developing world.  However, the actual implementation of the model will need to be adapted to local contexts. A structured implementation framework such as the Getting to Outcomes (GTO) [endnoteRef:54] framework shown in Figure 3 offers a systematic approach to improve replication and sustainability.  [54: Wandersman, A., Imm, P., Chinman, M., & Kaftarian, S. (2000). Getting to outcomes: A results-based approach to accountability. Evaluation and program planning, 23(3), 389-395.] 

[image: ]Figure 3. Getting to Outcomes (GTO) Framework 54




The GTO framework offers a roadmap for program planners to follow in assessing potential replication of the model in another facility. First, an assessment would need to be conducted at the future hospital site to assess (1) the current needs and deficits in care and (2) the base resources that are in place to make interventions to close care gaps possible. The needs assessment should also include discussion of the specific goals and objectives for the new hospital facility and how the model will guide performance improvement to reach those desired outcomes. Adjustments to the model would need to be considered to ensure that the program fits within the local context. This includes adding different clinical training or evidence-based interventions to meet the performance needs of the new site, as well as making needed revisions to the program implementation plan to ensure cultural relevance. In addition, an assessment of whether organizational capacities and staff, funding and technical resources are available to implement the program in the new facility should be assesses. 
After these assessments are completed, ideally many of the core components of the original model would be transferable to the new site, but it is realistic to expect that some adjustments to the program implementation plan would be needed in the new facility. For example, this might involve adjusting the number of local champions or the process for identifying quality improvement initiatives. In addition, a replication plan would also require development of new monitoring and evaluation plans to assess process and outcome evaluation in the new facility. Again, it is hoped that the general evaluation plan outlined above can be used, but modifications to targets and indicators may be needed to better align with conditions at the new site.  Finally, discussions about replication must consider sustainability. The GTO framework outlines several components of sustainability, which would need to be assessed and considered in discussing sites for future replication. New funding sources would need to be identified in order to sustain any continued program activity after the initial intervention is completed. This support would likely come from the Ghana Health Service. Other considerations for sustainability include: the degree of local buy-in amongst hospital leaders and staff for the integrated model, the program’s success in improving health outcomes, the presence of local staff and champions capable of managing the program, and external political and economic factors that may affect program sustainability. 
The application of the GTO approach should help to identify challenges to future implementation that are typical in low resource settings. Some of these challenges are:
· Resource Availability: Existing and future facilities must be able to commit needed resources to ensure program is implemented properly and improvements are sustained. Implementation requires training activities to be designed for multiple focal areas, including seven different clinical units, as well as QI and leadership. This may prove to be a resource-intensive and complex set of activities to implement in practice.

· Leadership support: Success of the program is contingent upon having the right human capital with the passion, interest and knowledge to drive program activity. Identification of the appropriate local staff to serve in designated roles as change agents may be a challenge.

· Data availability: Audits of mortality data and ongoing monitoring will require accurate and timely data collection, so challenges related to data collection and measurement must be considered. 


[bookmark: _GoBack]Of course, since the program is still in implementation at Ridge Hospital, process and outcome evaluation results are not yet available. Whether the program was implemented as intended and its ultimate effect on maternal and neonatal mortality remains to be seen. The intent is for Ghana Health Service to adopt and sustain the program; however, continued funding, interest and support at the local level will be entirely dependent on demonstration of improved health outcomes at Ridge Hospital and staff acknowledgement of improved skills and working conditions. All effort must be made to ensure that the program is packaged and presented in a way that optimizes its effectiveness, affordability and acceptability.

8. Conclusion
As 2015 approaches, it is becoming apparent that the targets for Millennium Development Goals 4 and 5 will not be met unless an integrated set of activities to strengthen clinical, operational, and leadership competencies is undertaken, especially at tertiary hospitals that see a large volume of high-risk patients.  
In this paper, a model that addresses this need by jointly building staff capacities in areas of clinical, operational and leadership skills is presented. The program, which is still in the process of being implemented, attempts to target determinants of poor obstetric outcomes and promote hospital-wide transformational change. If successful, the model may serve as a framework for similar integrated training approaches to be developed in other advanced maternity care settings or even applied to other complex medical disciplines in the developing world. 
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