
1 
 

 

 

 

Breaking the Bottleneck:  

Understanding the intractable bottlenecks and data-informed 

decision-making to deliver life-saving commodities for women and 

children 

  
 

 
Thesis Manuscript 
 

 

Bennett Nemser 

Student Number: 3699067 

 

Thesis submitted to fulfill requirements for the degree: 

Philosophy Doctorate (PhD) 

Public Health 

School of Public Health 

University of the Western Cape 

 

Supervisor:    Prof. Debra Jackson, London School of Hygiene & Tropical Medicine 

Co-supervisor:  Dr. Blerta Maliqi, World Health Organization 

  

http://etd.uwc.ac.za/ 
 



2 
 

 

Declaration 

 

I, Bennett Nemser, declare that this thesis ‘Breaking the Bottleneck: Understanding the intractable 

bottlenecks and data-informed decision-making to deliver life-saving commodities for women and 

children’ is my own original work.  I declare that this work has not been submitted for any other 

degree at UWC or any other university.  All sources that have been cited or quoted have been 

acknowledged by complete references. 

 

 

Signature:   

 

Bennett Nemser 

November 10, 2021  

http://etd.uwc.ac.za/ 
 



3 
 

 

Acknowledgments and Dedications 

 

This thesis is dedicated to my wife and daughter.  Thanks for your support… and putting up with me.   

Also, its dedicated to my mother, father, and two sisters for your encouragement.   

 

I would like to extend a special thank you to: 

 My supervisors: Debra Jackson and Blerta Maliqi.  I could not have done it without you. 

 My co-authors: Diana Sera, Nora Springstubb, Paul Pronyk, Howard S. Friedman, Theopista 

Kabuteni, Asia Hussein, Kyaw Aung, Felister Bwana, Nicholas Addofoh, Miriam Musa, Pascal 

Bijleveld, Blerta Maliqi, Mildred Mushamba, Samuel Chirwa, Owen Chikhwaza, and Fannie 

Kachale. 

 And all my co-workers past and present, who I’ve learned from and received inspiration. 

  

http://etd.uwc.ac.za/ 
 



4 
 

 

Table of Contents 

Declaration ................................................................................................................................................ 2  

Acknowledgments and Dedications ......................................................................................................... 3  

List of Tables ............................................................................................................................................ 8  

List of Figures ......................................................................................................................................... 10  

Keywords ................................................................................................................................................ 11  

Acronyms/ Abbreviations ....................................................................................................................... 12  

Abstract ................................................................................................................................................... 14  

Chapter 1: Introduction ........................................................................................................................... 16  

1.1 Research Objectives and Outline .................................................................................................. 16  

1.1.1 Problem Statement and Justification ...................................................................................... 17  

1.1.2 Hypothesis of the study .......................................................................................................... 17  

1.1.3 Research Objective ................................................................................................................. 18  

1.1.4 Thesis Outline ......................................................................................................................... 18  

1.2 Literature Review .......................................................................................................................... 20  

1.2.1 Importance of Life-saving Commodities for Women and Children ...................................... 20 

1.2.2 Harmonized Planning for Health Systems ............................................................................. 29  

1.2.3 Results Framework and Theory of Change for Life-saving Commodities ............................ 32 

1.2.4 Need for Equitable distribution of Health Services ................................................................ 35 

1.2.5 Role of data-informed decision-making to reach equity ........................................................ 36  

1.3 Framework and Methodology ....................................................................................................... 39  

1.3.1 Conceptual framework for the study ...................................................................................... 39  

1.3.2 Study Setting .......................................................................................................................... 45  

1.3.3 Overview of the methodology ................................................................................................ 46  

1.3.4 Reliability, validity, and trustworthiness of the study ............................................................ 50  

http://etd.uwc.ac.za/ 
 



5 
 

1.2.5 Ethics Considerations ............................................................................................................. 51  

1.2.6 Contribution of the PhD student to each study ....................................................................... 53  

Chapter 2: Data-informed decision-making for life-saving commodities investments in Malawi: a 

Qualitative Case Study. .......................................................................................................................... 55  

2.1 Abstract ......................................................................................................................................... 55  

2.2 Introduction ................................................................................................................................... 57  

2.3 Methods ......................................................................................................................................... 59  

2.4 Findings ......................................................................................................................................... 61  

2.5 Discussion ..................................................................................................................................... 66  

2.6 Conclusion .................................................................................................................................... 70  

Chapter 3: Progress towards the UN Commission on Life Saving Commodities recommendations after 

five years: a longitudinal assessment ...................................................................................................... 75  

3.1 Abstract ......................................................................................................................................... 75  

3.2 Introduction ................................................................................................................................... 76  

3.3 Methods ......................................................................................................................................... 78  

3.4 Results ........................................................................................................................................... 79  

3.5 Discussion ..................................................................................................................................... 82  

3.6 Conclusion .................................................................................................................................... 85  

Chapter 4: Lessons on Data-Informed Decision-Making for Life-Saving Commodities in Developing 

Countries ................................................................................................................................................. 93  

4.1 Introduction ................................................................................................................................... 93  

4.2 Data-Informed Decision-Making .................................................................................................. 94 

4.3 Life-saving Commodities for Women and Children..................................................................... 94  

4.4 Improving Data-informed Decision-making for Life-saving Commodities ................................. 95  

4.5 Conclusion .................................................................................................................................... 98  

Chapter 5: Trends and Contextual Factors associated with Contraceptive Utilization and Unmet Need 

among Sexually Active Unmarried Women in Kenya: A Multilevel Regression Analysis ................. 101 

http://etd.uwc.ac.za/ 
 



6 
 

5.1 Abstract ....................................................................................................................................... 101  

5.2 Introduction ................................................................................................................................. 103  

5.3 Methods ....................................................................................................................................... 105  

5.4 Results ......................................................................................................................................... 110  

5.5 Discussion ................................................................................................................................... 113  

Chapter 6: Discussion and Conclusion ................................................................................................. 128  

6.1. Overview .................................................................................................................................... 128  

6.2. Summary of Key Contributions and Implications ..................................................................... 129  

6.2.1. Progress on UNCoLSC Recommendations ......................................................................... 129 

6.2.2. Use of Data-Informed Decision-Making ............................................................................. 134  

6.2.3. Key Barriers to Data-Informed Decision-Making ............................................................... 136  

6.2.4. Key Recommendations ........................................................................................................ 140  

6.3. Key Limitations.......................................................................................................................... 143  

6.4. Recommendations for Future Research ..................................................................................... 145  

6.5. Closing Statement ...................................................................................................................... 148  

References ............................................................................................................................................. 150  

Appendices ........................................................................................................................................... 169  

Appendix A: For Thesis Chapter 1 ................................................................................................... 170  

Section A.1: Approval from UWC Ethics and Higher Degrees Committees ............................... 170  

Section A.2: Approval from National Health Science Research Committee of Malawi for Study 1

 ....................................................................................................................................................... 172  

Section A.3: Letter of agreement for data use from UNICEF for Study 1 and 2 .......................... 174  

Appendix B: For Thesis Chapter 2 ................................................................................................... 176 

Section B.1: Data-informed decision-making for life-saving commodities investments in Malawi 

(Study 1) - Published Manuscript .................................................................................................. 176  

Section B.2: Data-informed decision-making for life-saving commodities investments in Malawi 

(Study 1) – Peer Review Correspondence ..................................................................................... 182  

http://etd.uwc.ac.za/ 
 



7 
 

Section B.3: Data-informed decision-making for life-saving commodities investments in Malawi 

(Study 1) – Permission to Use for PhD ......................................................................................... 189  

Appendix C: For Thesis Chapter 3 ................................................................................................... 193 

Section C.1: Progress towards the UN Commission on Life Saving Commodities 

recommendations after five years (Study 2) – Published Manuscript ........................................... 193 

Section C.2: Progress towards the UN Commission on Life Saving Commodities 

recommendations after five years (Study 2) – Peer Review Correspondence .............................. 208 

Section C.3: Progress towards the UN Commission on Life Saving Commodities 

recommendations after five years (Study 2) – Permission to Use for PhD ................................... 214 

Section C.4: Supporting Tables / Figures for Chapter 3 (Study 2) ............................................... 217  

Appendix D: For Thesis Chapter 4 ................................................................................................... 265  

Section D.1: Lessons on data-informed decision-making for life-saving commodities in 

developing countries (Study 3) – Published Manuscript ............................................................... 265 

Section D.2: Lessons on data-informed decision-making for life-saving commodities in 

developing countries (Study 3) – Peer Review Correspondence .................................................. 271 

Section D.3: Lessons on data-informed decision-making for life-saving commodities in 

developing countries (Study 3) – Permission to Use for PhD ....................................................... 273  

Appendix E: For Thesis Chapter 5 .................................................................................................... 276  

Section E.1: Contraceptive Demand and Utilization by Unmarried, Sexually Active Women in 

Kenya: A Multilevel Regression Analysis (Study 4) .................................................................... 276  

Section E.2: Supporting Tables / Figures for Chapter 5 (Study 4) ................................................ 277 

 

 

 

  

http://etd.uwc.ac.za/ 
 



8 
 

 

List of Tables 

Table 1.1: Conceptual Framework and Figures utility by Study ................................................ 45 

Table 1.2: Overview of Methods by Study ................................................................................. 46  

Table 2.1. Summary of Participants ........................................................................................... 73  

Table 2.2. Data Sources and Reports used by RMNCH Committee .......................................... 74  

Table 3.1: Median percentage change over time for quantitative UNCoLSC indicators derived 

from health facility and population-based surveys - cumulative across 14 countries and 

commodities ................................................................................................................................ 88  

Table 3.2: Proportion of categorical UNCoLSC indicators meeting minimum threshold over 

time - cumulative across 14 countries and across commodities (where appropriate) ................ 89 

Table 4.1: 13 Life-saving Commodities ..................................................................................... 99  

Table 5.1: Description of PMA Survey Enumeration, PMA/Kenya (2014, 2017, 2019) ......... 117  

Table 5.2: Background Characteristics for Women Aged 15-49 ............................................. 118 

Table 5.3: Contraceptive Method Mix by Female Subgroup, PMA/Kenya (2014, 2017, 2019)

 .................................................................................................................................................. 120  

Table 5.4: Logistic Regression model for Current Modern CPR by Survey Round, PMA/Kenya 

(2014, 2019) .............................................................................................................................. 124  

Table 5.5: Logistic Regression model for mCPR at Last Sexual Intercourse, PMA/Kenya 2019

 .................................................................................................................................................. 125  

Table 5.6: Logistic Regression model for Unmet Need by Survey Round, PMA/Kenya (2014, 

2019) ......................................................................................................................................... 126  

Table 5.7: Logistic Regression model for Recent Emergency Contraceptive Use (in last 12 

months) by Survey Round, PMA/Kenya (2014, 2019) ............................................................ 127  

Table C.1: Timeline of data sources and RMNCH Fund grant initiation by country .............. 217 

Table C.2: Number of countries meeting the minimum threshold for the categorical 

commodity-specific indicators .................................................................................................. 219  

http://etd.uwc.ac.za/ 
 



9 
 

Table C.3: Percentage of Health Facilities with stock availability at time of facility assessment 

by commodity and country (endline data point) ....................................................................... 220  

Table C.3.1: Data sources for indicators on stock availability by commodity and country (for 

Table C.3 above) ....................................................................................................................... 221  

Table C.4: Percentage of health facilities with recent training by service area and country 

(endline data point) ................................................................................................................... 222  

Table C.4.1: Data sources for indicators on recent training by service area and country (for 

Table C.4 above) ....................................................................................................................... 222  

Table C.5: Percentage of health facilities with job-aids and/or checklist at time of facility 

assessment by service area and country (endline data point) ................................................... 223 

Table C.5.1: Data sources for indicators on job-aids and/or checklist by service area and 

country (for Table C.5 above) .................................................................................................. 223  

Table C.6: Coverage rate: Percent of affected population with specified medical condition 

receiving treatment with appropriate life-saving commodity by country (endline data points)

 .................................................................................................................................................. 224  

Table C.6.1: Data sources for indicators on coverage rate by country (for Table C.6 above) . 225 

Table C.7: List of Key Activities supported by the RMNCH Fund by country ....................... 228  

Table C.8: Indicator definitions and categorical criteria .......................................................... 238 

Table C.9: RMNCH Situation Analysis ................................................................................... 246  

Table C.10: Description of Denominator for Categorical Indicators ....................................... 263 

Table C.11: Average Sample Size within Surveys for Quantitative Indicators (for Table 3.1 in 

Chapter 3) ................................................................................................................................. 264  

Table E.1: Indicator Definitions ............................................................................................... 277 

Table E.2: Contraceptive Indicators by Female Subgroups ..................................................... 279 

 

  

http://etd.uwc.ac.za/ 
 



10 
 

 

List of Figures 

Figure 1.1: UNCoLSC 13 Life-saving Commodities and 10 Recommendations ....................... 17 

Figure 1.2: Key Principles ‘Pyramid’ for the Paris Declaration on Aid Effectiveness ............... 29 

Figure 1.3: Results Framework for RMNCH Fund and Life-Saving Commodities.................... 34 

Figure 1.4: Theory of Change for RMNCH Fund and Life-saving Commodities ...................... 35 

Figure 1.5: Data Use Cycle .......................................................................................................... 37  

Figure 1.6: Tanzania Health Information Exchange Blueprint ................................................... 38  

Figure 1.7: Conceptual Model for the scale-up to MDGs 4 & 5 (modified*) ............................. 40  

Figure 1.8: WHO Health Systems Framework ............................................................................ 41  

Figure 1.9: M&E Framework for Health System Strengthening ................................................. 42 

Figure 1.10: Conceptual framework for data use in health system strengthening ....................... 44 

Figure 2.1. UNCoLSC: 13 Commodities and 10 Recommendations .......................................... 71 

Figure 2.2. RMNCH Trust Fund investment process .................................................................. 72  

Figure 3.1: UNCoLSC Recommendations to improve access to 13 Life-Saving Commodities 

(and primary condition) ............................................................................................................... 91  

Figure 3.2: Median percentage of health facilities with stock availability at time of assessment 

by commodity across countries (number of countries with available survey result) .................. 92 

Figure 5.1: Conceptual Framework for Analysis ...................................................................... 117 

Figure 5.2: Current Modern Contraceptive Prevalence Rate by Female Subgroup .................. 119 

Figure 5.3: Modern Contraceptive Prevalence Rate at Last Sexual Intercourse compared to 

Current Use mCPR by Female Subgroup (2019 survey) ........................................................... 119 

Figure 5.4: Unmet Need for Modern Contraceptives by Female Subgroup .............................. 122 

Figure 5.5: Total Demand for Modern Contraceptives by Female Subgroup ........................... 122 

Figure 5.6: Proportion of Demand Satisfied for Modern Contraceptives by Female Subgroup 123 

http://etd.uwc.ac.za/ 
 



11 
 

Figure 5.7: Recent Emergency Contraceptive Use (within the last 12 months) by Female 

Subgroup .................................................................................................................................... 123  

Figure 6.1: Continuum of Key Recommendations .................................................................... 130 

Figure C.1: Proportion of categorical UNCoLSC indicators meeting minimum threshold over 

time – aggregated by commodity (cumulative across 14 countries) ......................................... 226  

Figure C.2: Distribution of committed funding by UNCoLSC recommendation ($204 million, 

19 countries) .............................................................................................................................. 227  

 

 

Keywords 

 

Life-saving commodities; Reproductive, Maternal, Newborn and Child Health (RMNCH); Family 

Planning; Contraceptives; Supply Chain; Data-informed Decision-Making (DIDM); Equity; RMNCH 

Fund; Health Information Systems (HIS); Logistics Management Information Systems (LMIS). 

  

http://etd.uwc.ac.za/ 
 



12 
 

 

Acronyms/ Abbreviations 

 

A-D E-I 

AMRH: African Medicines Regulatory 
Harmonization 

EA: Enumeration Area 

ANCS: Antenatal Corticosteroids  EC: Emergency Contraceptive (pill) 

CEmONC: Comprehensive Emergency 
Obstetric and Newborn Care 

eLMIS: Electronic Logistics Management 
Information System 

CEP: Country Engagement Process EmOC: Emergency Obstetric Care 

CHAI: Clinton Health Access Initiative EWEC: Every Woman Every Child  

CHW: Community Health Worker GFF: Global Financing Facility 

CMST: Health Sector Strategic Plan  GMP: Good manufacturing practice 

CoIA: Commission on Information and 
Accountability for Women and Children’s 
Health  

HDC: Health Data Collaborative 

COVID-19: Novel coronavirus disease 
pandemic of 2019  

HDP: Hypertensive Disorder in Pregnancy  

CPR: Contraceptive Prevalence Rate HIS: Health Information System 

CRVS: Civil Registration and Vital Statistics  HMIS: Health Management Information System 

DFID: Department For International 
Development 

HMN: Health Metrics Network  

DHIS2: District Health Information System 2 
(software) 

HSSP: Health Sector Strategic Plan  

DHO: District Health Officer  
ICRHK: International Centre for Reproductive 
Health Kenya 

DHPI: District Health Performance 
Improvement 

ICT: Information and Communications 
Technology 

DHS: Demographic and Health Surveys IHP+: International Health Partnership  

DIDM: Data-informed decision-making ILS: Integrated Logistic System 

DIP: District Improvement Plans IU: International Unit 

DMS TWG: Drug and Medical Supplies 
Technical Working Group 

IUD: Intrauterine device 

DRC: Democratic Republic of the Congo  
 

  

http://etd.uwc.ac.za/ 
 



13 
 

 

L-Q R-Z 

LAM: lactational amenorrhea method RA: Rapid Appraisal (approach) 

LMIC: Low- and middle-income countries RDS: Respiratory Distress Syndrome 

LMIS: Logistics Management Information 
System 

RMNCH: Reproductive, Maternal, Newborn, 
and Child Health 

M&E: Monitoring and Evaluation SCT: Strategy and Coordination Team 

MA4Health: Framework for Action, 
Measurement and Accountability for Health 

SDG: Sustainable Development Goals  

mCPR: Modern Contraceptive Prevalence Rate SDP: Service Delivery Point 

MDG: Millennium Development Goals SPA: Service Provision Assessment 

MICS: Multiple Indicator Cluster Surveys SSA: Sub-Saharan Africa 

MNCH: Maternal, Newborn, and Child Health TRTs: Technical Resource Teams 

MOH: Ministry of Health 
UA-12months: Unmarried woman, who was 
sexually active between 1-12 months prior to the 
survey  

NGO: Non-governmental Organization 
UA-30days: Unmarried woman, who was 
sexually active within past 30 days prior to 
survey  

NORAD: Norwegian Agency for Development 
Cooperation 

UHC: Universal Health Coverage  

ORS: Oral Rehydration Salts / Solution UN: United Nations 

PE/E: Pre-Eclampsia and Eclampsia  
UNCoLSC: United Nations Commission on 
Life-saving Commodities for Women and 
Children 

PMA: Performance Monitoring and 
Accountability (surveys) 

UNFPA: United Nations Population Fund 

PPH: Postpartum Haemorrhage  UNICEF: United Nations Children’s Fund 

QED: Quality, Equity, Dignity (Network) 
USAID: United States Agency for International 
Development 

QI: Quality Improvement 
USD: United States of America Dollar 
(currency) 

QOC: Quality of Care WHO: World Health Organization 
 

 

 

  

http://etd.uwc.ac.za/ 
 



14 
 

Abstract 

Introduction 

Access to life-saving commodities and related services for women and children is a fundamental 

component of universal health coverage.  However, countries confront numerous intractable 

challenges, such as aligning regulatory practices, enhancing health workforce capacity, and effectively 

managing supply chains, to ensure essential reproductive, maternal, newborn and child health 

(RMNCH) commodities and services reach all communities.  To address these entrenched obstacles, 

the UN Commission on Life Saving Commodities for Women and Children (UNCoLSC) in 2012 

outlined a series of recommendations to improve access to 13 low-cost and high-impact commodities.  

This thesis explores the improvements and remaining barriers to accessing life-saving commodities for 

women and children in sub-Saharan Africa and Southeast Asia.   In addition, this thesis showcases how 

effective data-informed decision-making can support prioritized RMNCH investments and equity-

centered action.    

 

Methods 

This thesis – and it’s four sub-studies - incorporated a mixed methods approach to understand the 

progress and remaining bottlenecks to accessing life-saving commodities as well as use of evidence to 

inform RMNCH-related decisions.  First, the thesis used mixed methods by integrating semi-structured 

interviews with secondary analysis of nationally representative surveys to assess progress towards the 

UNCoLSC recommendations on the 13 life-saving commodities for women and children.  Secondly, a 

qualitative study utilized a thematic framework analysis of in-person interviews with national and 

subnational health officers in Malawi to understand how evidence was used to inform RMNCH 

investment decisions, particularly for the RMNCH Fund, which was established in 2013 to provide 

short-term grants to countries with high maternal and child mortality.  In addition, a qualitative 

synthesis described how to improve commodity-related information systems and corresponding 

decision-making processes.  Finally, the thesis deployed a serial cross-section analysis using multilevel 

logistic regression models to quantitatively assess contraceptive utilization and unmet need over time 

for female subpopulations in Kenya.       

 

Results 

Since 2013, substantive progress towards the UNCoLSC recommendations for the 13 life-saving 

commodities is evident; however, supply chain bottlenecks endured, such as national stock-outs and 
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tracking commodities throughout the supply chain.  Across countries, key drivers of RMNCH service 

delivery exhibited statistically significant improvement, such as the percent of health facilities with 

stock availability (69% to 74%) and recent training at health facilities (38% to 46%), while 

intervention coverage for women and children improved.  For the focused analysis across female 

subgroups in Kenya, modern contraceptive utilization consistently increased; however, emergency 

contraceptive use and unmet need trended in opposing directions depending on the female subgroup.     

For RMNCH investment decisions, countries utilized an evidence-based and equity-focused process 

for prioritization of investments.  However, common health information system (HIS) weaknesses 

persist, such as data quality and collection burden.  Elements to strengthen data-informed decision-

making include comprehensiveness of data types; capacity building at sub-national level, data 

accessibility and transparency; local adaptation; and inclusivity of decision makers.   

 

Discussion 

Improving access to life-saving commodities for women and children covers a complex array of health 

planning and delivery issues.  For planning, the RMNCH Fund demonstrated the practical viability of 

aligned, harmonized planning to generate equity-based and data-informed investment decisions across 

countries in sub-Saharan Africa and Southeast Asia.  For service delivery, progress on life-saving 

commodities can act as a lens to understand the performance of the wider health delivery system.  

While significant improvements were demonstrated (e.g., commodity availability at health facilities 

increased to 74%), there remains considerable scope for advancement to ensure services are equitably 

available and appropriately administered at the required moment in time.     

Improving health information systems and data-informed decision-making can further strengthen other 

health system components (e.g., service delivery, health workforce, governance).  Harmonized and 

aligned investments in interoperable health information systems, rationalized monitoring, and capacity 

building for all operating levels (e.g., national, district, facility, community) are needed to strengthen 

data-informed decision-making across health systems, including life-saving commodities.   In addition, 

utilizing existing data sources to identify, analyze, and publicly disseminate actionable information on 

underreported or marginalized groups (e.g., unmarried sexually active women) can enable more 

equitable and targeted health policy and programming.  Reaching universal health coverage will 

require timely utilization of reliable health information alongside equity-based decision-making and 

service delivery.   

  

http://etd.uwc.ac.za/ 
 



16 
 

 

Chapter 1: Introduction 

 

This thesis explores the improvements and barriers to accessing life-saving commodities for women 

and children in sub-Saharan Africa and Southeast Asia.  Moreover, the thesis – and it’s four sub-

studies - showcases how data-informed decision-making can support equity-centered action.  This 

chapter provides a summary of the research methodologies for the four sub-studies, a detailed literature 

review of essential topics, and a thesis outline.  

 

1.1 Research Objectives and Outline 

 

Availability and access to life-saving commodities and related services for women and children are 

essential components to achieving basic quality health care coverage for all populations.  Countries 

face deep-seated challenges with aligning regulatory practices, enhancing health workforce capacity, 

effectively managing supply chains, and ensuring essential reproductive, maternal, newborn and child 

health (RMNCH) commodities and services are available and accessible to patients including the most 

vulnerable.  In an effort to address these entrenched challenges, the UN Commission on Life Saving 

Commodities for Women and Children (UNCoLSC) launched its Report and Implementation Plan in 

20121,2, which outlined a series of recommendation to improve access to 13 RMNCH commodities 

(Figure 1.1).  The 13 commodities were selected based on their low relative cost, inadequate 

utilization, and immense potential impact on beneficiaries.  In service to the UNCoLSC 

recommendations and broader RMNCH programs, the RMNCH Fund was established in 2013 to 

provide short-term, catalytic grants to countries with a high burden of maternal and child deaths. 
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Figure 1.1: UNCoLSC 13 Life-saving Commodities and 10 Recommendations 

 

1.1.1 Problem Statement and Justification 

 

Availability and access to life-saving commodities and related services for women and children are 

demanding requirements to achieving universal coverage of basic health care services.  Countries in 

sub-Saharan Africa and Southeast Asia face deep-seated challenges with aligning regulatory practices, 

enhancing health workforce capacity, effectively managing supply chains, and ensuring essential 

reproductive, maternal, newborn and child health (RMNCH) commodities and services are available 

and accessible to patients including the most vulnerable. 

Understanding the existing information sources for life-saving commodities in countries and how 

program managers, practitioners and policy makers utilize this data for planning, policy and 

prioritizing investments is critical to ensuring the equitable distribution of healthcare services to all 

women and children.   

 

1.1.2 Hypothesis of the study 
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Countries in sub-Saharan Africa and Southeast Asia will continue to face persistent and heterogeneous 

bottlenecks delivering life-saving commodities for women and children.  Over time, countries will use 

evidence-based planning practices and additional resources to target shared bottlenecks to improve 

access and equitable distribution of life-saving commodities; however, barriers and inequity will 

persist and require further investment and research.   

 

1.1.3 Research Objective 

 

To understand the shared and intractable bottlenecks to accessing life-saving commodities for women 

and children in sub-Saharan Africa and Southeast Asia, the equitable availability and utilization of 

commodities, and the use of evidence to plan programs and prioritize investments in commodities and 

related services.  This thesis will explore more specific sub-objectives including:  

1. Examine how Malawi used evidence to inform decision-making, planning and RMNCH 

investments as well as barriers to data use.  (Study 1)   

2. Assess progress towards the UNCoLSC recommendations on 13 life-saving commodities for 

women and children.  (Study 2)  

3. Describe how commodity-related information systems and corresponding decision-making 

processes can be improved.  (Study 3) 

4. Analyze modern contraceptive utilization and unmet need over time by female subgroups in 

Kenya.  (Study 4) 

 

1.1.4 Thesis Outline 

 

First, Chapter 1 provides background on life-saving commodities for women and children in sub-

Saharan Africa and Southeast Asia and how the thesis objectives will contribute to this field of 

research.  This chapter will also summarize the study methodologies, settings, ethical considerations, 

and role of the PhD student.  Chapter 1 highlights important conceptual frameworks and presents a 

literature review as background for the thesis.  The literature review in Chapter 1 is broad, but 

complements the study-specific literature reviews from the respective manuscripts in Chapters 2-5.  

Next, Chapters 2-5 represent the four papers produced for this thesis.  Each manuscript was published 
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in a peer-reviewed journal except for Study 4, which has been submitted, but remains under peer 

review at the time of thesis submission.  Consistent with university guidance, the manuscripts’ 

published text is replicated in the respective chapters with only minor formatting alterations for thesis 

consistency.  In summary, Chapter 2 (Study 1: Data-informed decision-making for life-saving 

commodities investments in Malawi: a Qualitative Case Study) provides a detailed account of how the 

Malawi country team use data to improve the equity-focused planning process for prioritizing 

RMNCH and life-saving commodity investments in the context of the RMNCH Fund.  Chapter 3 

(Study 2: Progress towards the UN Commission on Life Saving Commodities recommendations after 

five years: a longitudinal assessment) builds on this detailed account to illustrate multi-country 

progress across the UNCoLSC recommendations and the remaining barriers for accessing life-saving 

commodities.  Chapter 4 (Study 3: Lessons on data-informed decision-making for life-saving 

commodities in developing countries) expands on the barriers discussion from Chapter 3 to articulate 

critical improvements for commodity-related information systems and broader data-informed decision-

making (DIDM) processes.  Finally,  Chapter 5 (Study 4: Trends and Contextual Factors associated 

with Contraceptive Utilization and Unmet Need among Sexually Active Unmarried Women in Kenya: 

A Multilevel Regression Analysis) analyses the utilization of and unmet need for family planning 

services in Kenya on various sub-groups of women over time, which enhances the understanding of 

equitable access of commodities and outstanding challenges.    

Together, these studies illustrate the data use life cycle through a detailed assessment of life-saving 

commodity recommendations.  First, how countries, UN agencies and development partners use data to 

inform decision-making for RMNCH investments.  Second, what progress and impacts on 

beneficiaries were made over time for life-saving commodities.  Finally, what barriers and remaining 

efforts need to be undertaken to improve commodity-related services and DIDM for the equitable 

benefit of all women and children.    

In closing, Chapter 6 summarizes the contributions of the thesis to the field and discusses the key 

implications for developing countries.  This chapter also outlines the key limitations of the thesis as 

well as recommendations for future research.   
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1.2 Literature Review 

 

This section provides an introduction to the vital role of life-saving commodities for women and 

children and how harmonized planning for RMNCH investments have been introduced.  Secondly, this 

literature review outlines the value of equitable distribution of health services and how data-informed 

decision-making can improve performance.  

  

1.2.1 Importance of Life-saving Commodities for Women and Children 

 

Essential medicines are one of the six (6) building blocks of a strong health system4,18 and constitute an 

integral part along the operational pathway towards effective intervention coverage and ultimately the 

reduction in morbidity and mortality3,6,19.  A lack of essential medicines is a major impediment to the 

delivery of quality healthcare delivery, particularly at the primary care level20,21.  Availability of 

essential commodities is a fundamental input for improving quality of care, which is critical given the 

recent increase in access to health services, but relatively limited reduction in maternal and newborn 

mortality22,23.  According to the WHO, a functioning health system should provide equitable access to 

essential medicines, which entails consistent availability of appropriate and quality-assured medicine at 

an affordable price4,18.    Timely and consistent access to quality-assured essential medicines requires a 

complex mixture of policy and regulatory updates, product registration, quality manufacturing, 

quantification and procurement, supply chain management, health workforce competency and 

availability, and market demand among other elements1,4.  Establishing a strong foundation for 

effective commodity delivery and uptake can require extensive timelines – whether it’s new or well-

established commodities and formulations.  For example, WHO and UNICEF agreed on standardized 

formulations of oral rehydration solution in 1975, but four decades later coverage improvements still 

remains suboptimal24,25.  Moreover, in 2004, zinc supplementation was recommended for addition to 

ORS, but scale-up of zinc treatment has been severely limited24.  

Over the last decade, access to essential medicines for women and children has been insufficient and 

inequitable25–30.  In recent years, political momentum has garnered increased support for essential 

medicines and services for women and children, including the FP202031,32, A Promise Renewed33, 

Every Newborn34, and UN Commission on Life Saving Commodities for Women and Children 

(UNCoLSC), which launched its Report1 and Implementation Plan2 in 2012.  The UNCoLSC 

emphasized 13 underutilized commodities across the RMNCH spectrum and 10 recommendations to 
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alleviate common systemic bottlenecks.  These 13 commodities have demonstrated effectiveness in 

reproductive32,35–38, maternal39–41, newborn20,42–46 and child47–49 health outcomes and the equitable 

scale-up of these 13 life-saving interventions could prevent an estimated 6 million maternal, newborn 

and child deaths1,50.   

Listed below are descriptions of each life-saving commodity identified by the UNCoLSC including 

details on their use, population impacted, and barriers to access.   

  

Reproductive Health 

Female condom is a barrier contraceptive method inserted prior to sexual intercourse.  Female 

condoms are the only contraceptive technology that are female-initiated, protect from unintended 

pregnancy and safeguard against STIs, including HIV37.   Globally, an estimated 121 million 

unintended pregnancies occur annually.  While new HIV infections have declined in recent years, there 

remains approximately 1.8 million per year51,52.  Acceptance rates for female condom vary, but can 

reach up to 96%53, and possess numerous advantages.  Women can insert the female condom hours 

prior to sex and, relative to male condoms, women can exert greater control and empowerment over 

their own reproductive health54,55.  Also, men prefer them for perceived effectiveness and enhancement 

of sexual pleasure54.  However, female condoms remain relatively inaccessible with low awareness, 

demand, limited availability and a price more than 20 times higher than a male condom ($0.02 male 

versus $0.44 female)37,56.   

 

Contraceptive implant is a small, flexible rod inserted under a woman’s skin for long-term, hormonal 

contraceptive to prevent pregnancy that requires no medical follow-up and can be easily reversed.  

Implantable contraceptives have a range of advantages relative to other modern methods and 

expanding access to implants was defined as a key strategy by FP2020 in 201357.  First, women prefer 

implants, because they do not interfere with sexual intercourse, they provide discreet use, and do not 

require pelvic exams before insertion58.  Secondly, implants offer years of protection after insertion (up 

to three or five years).  This timing feature is valuable in countries with high access barriers and stock-

outs rates including sub-Saharan Africa and Southeast Asia38,59.  Lastly, implants are highly-effective 

with just one (1) pregnancy for every 2,000 users during the first 12 months60.  

Prior to 2013, implants had the highest relative cost per contraceptive-year of protection, which created 

a formidable access barrier35.   In 2013, global efforts helped secure agreements with major 

manufacturers to reduce prices for low-income countries – roughly 50% price cut during a six year 
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period32,61,62.  Pricing reached roughly $8 (USD) per unit after the Implant Access Program was 

established32,63, which significantly bolstered global supply 64–66.   Through partners, such as the 

Global Program to Enhance Reproductive Health Commodity Security at UNFPA67, more than seven 

million implants were secured in 2014 for the world’s poorest countries32.  This represented a three-

fold procurement increase relative to 2011.  In 2019, price per implant unit remains at roughly $8 

(USD)56.    

 

Emergency contraception is an oral, hormonal contraceptive pill or intrauterine device (IUD) for 

women to use as soon as possible after sexual intercourse to prevent unwanted pregnancy.  Emergency 

contraceptive pills (ECP), which were the focus of the UNCoLSC, have a pregnancy prevention rate 

ranging from 56% to 95% if promptly and appropriately administered68–72.  ECP are more effective the 

sooner after sexual intercourse they are administered, but can reduce pregnancies up to five (5) days 

after intercourse72.   ECP can help prevent pregnancies due to non-use, failure or misuse of 

contraceptive or situations of rape or coerced sex73,74.  ECP use is highest among two groups of 

women: aged 20-24 years and unmarried sexually active75,76.  

ECP are safe for over-the-counter sale and often available from a pharmacist or drug seller without a 

prescription77.  However, some countries forbid or restrict private ECP dispensing, such as requiring a 

prescription or special business licensure77,78.  ECP are often misrepresented as medical abortion, 

which leads to cultural opposition and limited access78.   While growing, the public awareness of ECP 

is relatively low and associated with higher education and wealth76,79–83.  This lack of awareness can 

limit utilization (particularly for the poor) as women are expected to seek out public or private 

providers promptly and independently.  Moreover, many countries have ECP policy gaps that hinder 

access and stock outs are common77,84,85.   

 

Maternal Health 

Oxytocin is a uterotonic to prevent and manage postpartum haemorrhage (PPH), which occurs when a 

woman excessively bleeds after birth.  In 2017, an estimated 295,000 women died during pregnancy or 

childbirth with about 86% occurring in sub-Saharan Africa and Southern Asia and the majority of all 

deaths (94%) occurring in low-resource settings86.  Most maternal deaths could have been prevented 

and PPH (19.7%) is the leading direct cause of maternal death.  PPH is largely preventable with 

therapeutic uterotonics, such as oxytocin and misoprostol, during the active management of the third 

stage of labor87.  Oxytocin is administered intravenously or intramuscularly by a skilled healthcare 
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provider and requires cold chain storage88.  Where feasible, oxytocin is the first-line recommendation 

to prevent PPH for all births89.  Oxytocin is relatively inexpensive at less than $0.35 per dose (10 

IUs)88,90.   Oxytocin has a long regulatory history89,91; however, given the multitude of manufacturers 

and cold chain requirement, product quality is a primary concern for procurement, storage and delivery 

to patients90.   

 

Misoprostol is also a uterotonic for the prevention and management of postpartum haemorrhage 

(PPH) that is recommended by WHO89.  Unlike oxytocin, misoprostol is orally administered, does not 

require a skilled healthcare provider for administration, and does not require cold chain storage88.  

Misoprostol is relatively low-cost at approximately $0.25 per dose (200 mcg oral tablets)88.  Given the 

administrative challenges of oxytocin, misoprostol provides a safe, cost-effective, heat-stable PPH 

treatment alternative in low-source setting92,93.  Misoprostol has been proven to be effectively 

administered by community health workers or self-administered during home-births after basic 

training94–97.  However, misoprostol is also associated with other uses, such as inducing abortion, 

which can spark cultural controversy and limit accessibility98,99.  Historically, misoprostol has 

relatively high regulatory barriers, such as not consistently on national essential medicines lists100. 

 

Magnesium Sulfate is an injection for pre-eclampsia and eclampsia (PE/E), the most common 

hypertensive disorder in pregnancy (HDP), which is typically identified by increased blood pressure101.  

Hypertensive disorders in pregnancy are second leading cause of maternal mortality at an estimated 

14% of maternal deaths, which equates to 341,000 maternal deaths per year in developing countries102.  

Magnesium sulfate is recommended by the WHO as a safe and effective treatment for PE/E103 and can 

reduce the maternal mortality risk of PE/E by more than half102.  Treating PE/E with magnesium 

sulfate is relatively low-cost at $3.00 to $12.80 per treatment (i.e., $0.50 to $1.60 per ampule with 

treatment guidelines at 6 to 8 ampules).   

Utilizing magnesium sulfate for PE/E does present challenges.  First, there is a risk of toxicity and 

respiratory failure while administering magnesium sulfate; therefore, the antidote, calcium gluconate, 

should be on hand103,104.  Second, the administration of magnesium sulfate requires health worker 

training, including complex dosage calculation, as well as additional supplies, such as proteinuria 

dipsticks for diagnosis102,104,105.  These weaken the comfort level and demand for the drug by 

healthcare workers.  Third, drug availability is limited at lower levels of the health system, which 

further hampers utilization105,106.  Lastly, PE/E is difficult to recognize and early onset can adversely 
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affect outcomes, so early detection and effective management at the lowest levels of the healthcare 

system is critical104,107. 

 

Newborn Health 

Injectable antibiotics, such as gentamicin, ceftriaxone, and benzylpenicillin, are treatments for 

newborn sepsis.  Based on a recent study through 2019, an estimated 2.4 million newborns die each 

year globally, which is 47 percent of all under-5 mortality (an increase of seven percentage points 

since 1990)108.  The cause of newborn deaths were estimated at 35% from preterm birth complications, 

24% from intrapartum-related complications (e.g., birth asphyxia) and 15% from sepsis109.  More than 

77% of estimated newborn deaths occur in the first week and 44% in the first day110.   

Sepsis onset can be swift, so early detection and immediate antibiotic treatment is critical111.  First-line 

treatment of newborn sepsis is parenteral injections of ampicillin (or penicillin) and gentamicin for 10 

days112.  Ampicillin and gentamicin are low-cost treatments and the regimen is personalized based on 

the newborn weight and symptoms112.  Given dosing complexity, health worker adherence to 

guidelines and error reduction is a critical concern113.  Treatment and toxicity risks of gentamicin are 

managed through repeated blood monitoring, which is feasible at higher-level facilities in low resource 

settings112,114.  Where hospital referral for newborn sepsis is infeasible, recent studies show that 

simplified, outpatient treatment approaches utilizing community-level health providers (e.g., 

community health workers) to administer antibiotics are efficacious115–117.   

 

Antenatal corticosteroids (ANCS), including betamethasone and dexamethasone, are intramuscular 

injections to reduce the respiratory distress syndrome (RDS) in the newborn and risk of preterm 

delivery118.  When administered appropriately, ANCS fosters surfactants in the fetal lungs to better 

initiate steady breathing and reduce need for mechanical assistance119.   Preterm birth complications, 

including RDS, are the leading cause of neonatal mortality109.  ANCS are cost-effective with a full 

treatment of dexamethasone often less than one (1) USD and feasible for scale-up in low-source 

settings120.  While, betamethasone is better supported by the research, it can cost more than 20 times 

higher119.  Notably, evidence on the efficacy of ANCS for preterm birth in low- and middle-income 

countries was weak, which fostered confusion and reconsideration of approach121–124.  In recent years, 

ANCS use was plagued by policy barriers, insufficient procurement, poor supply chain management, 

and lack of provider awareness and capacity (e.g., equipment or training to accurately determine 
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gestational age)20,120,124.  Fortunately, new research further supports the benefits and continued use of 

ANCS for newborn respiratory distress syndrome in low- and middle-income countries125. 

 

Chlorhexidine is a broad-spectrum antiseptic used for umbilical cord care to reduce newborn 

infections.  Of the estimated 2.4 million newborn deaths each year, infections account for 

approximately one quarter of all neonatal mortality and half of late period (7-27 days) newborn 

deaths109,126.  Chlorhexidine products - typically 7.1% chlorhexidine digluconate, which delivers 4% 

free chlorhexidine – can reduce the risk of neonatal mortality by up to 18%127.  Moreover, the price of 

chlorhexidine is low at less than $0.25 per newborn per day or less than $2.00 for a full week 

treatment127.   WHO recommends128 chlorhexidine application to the umbilical cord stump daily for the 

first week of life for newborns born at home in high neonatal mortality settings (>=30 neonatal deaths 

per 1,000 live births).  In settings where neonatal mortality is low, WHO recommends clean, dry cord 

care for births in health facilities or at home unless chlorhexidine is suggested as a substitute for 

detrimental traditional substances128.  Chlorhexidine is a simple, low-cost, and effective intervention 

that can be administered by community health workers and requires minimal training127,129–131.  During 

the last decade, the efficacy of chlorhexidine relative to dry cord care in health facility and community 

settings were mixed, which resulted in intense debate and muted uptake132,133.  However, recent studies 

reaffirmed the WHO recommendation for chlorhexidine use in communities in high neonatal mortality 

settings134–137. 

 

Newborn resuscitation equipment is a set of equipment – hand-operated neonatal mask, resuscitator 

bag, and suction device – to assist trained healthcare providers in resuscitating a newborn suffering 

from birth asphyxia138–140.  Put simply, birth asphyxia occurs when a newborn fails to “initiate and 

sustain breathing at birth”140.  More specifically, birth asphyxia is a progressive condition stemming 

from a shortage of oxygen supply (hypoxemia) and buildup of carbon dioxide (hypercapnia), which 

can lead to brain damage and/or death141,142.  Birth asphyxia (more commonly referred to as 

‘intrapartum-related conditions’ in mortality reports126) accounted for 24% of the estimated of the 2.5 

million newborn deaths in 2018 – or roughly 0.6 million newborn deaths annually109.  In addition, birth 

asphyxia is associated with intrapartum stillbirths and enduring cognitive disability if the newborn 

survives141.  A substantial portion of birth asphyxia-related deaths can be prevented with prompt 

assessment and effective resuscitative techniques by a trained healthcare provider with operative 

newborn resuscitation equipment138–140.  Availability of resuscitation equipment is a critical barrier 
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with higher level health facilities (e.g., district hospitals) having greater access than community health 

centers, while home births, which are common in low-resource settings, are extremely unlikely to 

benefit from resuscitation equipment143.  The cost of equipment can be prohibitive for low-resource 

settings with resuscitator kit (i.e., neonatal mask and resuscitator bag) ranging from $15-$63; suction 

devices at $2-$10; and training mannequin and tutorial from $50 to $1,500 USD143–145.  Lastly, 

additional barriers to deliver effective newborn resuscitation in low-resource settings include equitable 

training of health providers at all healthcare levels and policies to promote use of newborn 

resuscitation equipment43.    

 

Child Health 

Amoxicillin is an antibiotic and first-line treatment of non-severe pneumonia (fast breathing without 

chest indrawing, danger sign or wheeze) or severe pneumonia (with chest indrawing)146,147.  Globally, 

pneumonia is one of the leading causes of under-five mortality and accounted for an estimated 15% of 

the 5.3 million under-five deaths in 2018, or approximately 0.8 under-five million deaths109.  

Amoxicillin dispersible tablets are recommended for pneumonia and can be administered in the 

community by trained health providers (e.g., Community Health Workers)148.  [Note: Very severe 

pneumonia requires parenteral administration of ampicillin or gentamicin]147.  Amoxicillin dosage 

recommendation varies by age, pneumonia severity and HIV prevalence in the community, but can 

reach 500mg twice per day for five days147,148.  The cost of treatment ranges from approximately $0.15 

to $0.24 per treatment (not including shipping or delivery costs)149.  Historically, while inexpensive, 

the scale-up of amoxicillin service delivery has experienced bottlenecks.  Drug shortages and 

regulatory inefficiency, such as inclusion on national essential medicines lists, national treatment 

guidelines, and commodity registration, are common for the recommended formulation of dispersible 

tablets11,150,151.  In addition, adequate training, supervision, and adherence to treatment guidelines by 

trained health providers can limit the effectiveness of this high-impact, low-cost intervention150,152.   

 

Oral rehydration salts (ORS) is a combination of salt, sugar and clean water that is a WHO-

recommended treatment (along with zinc) for acute diarrheal disease in children153,154.   Acute diarrheal 

disease is typically caused by viral, bacterial, or parasitic infection of the intestinal tract154.  In 2018, an 

estimated 5.3 million children under-five died globally with approximately 8% due to diarrhea (or 

about 0.4 million deaths)109.  ORS powder, typically distributed in individual sachets / packets, is 

mixed with clean water and offered to the child following a loose stool or as tolerated / desired by the 
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child148.  ORS is highly effective community-based intervention, which can be administered at home 

by a caregiver or healthcare provider, and estimated to avert 93% of diarrhea deaths when properly 

managed49.  ORS is inexpensive at less than $0.20 per treatment course and available over-the-

counter149.  Analyses of intervention coverage (e.g., number of children with diarrhea receiving ORS) 

in high incidence countries indicated improvement in most countries, while care-seeking for diarrhea 

increased in each country155,156.   

 

Zinc is another WHO-recommended treatment (along with ORS) for diarrhea153,154.  Zinc 

supplementation – 20 mg per day for 10-14 days – has been shown to reduce the length and severity of 

the current diarrheal disease and decrease recurrence of diarrhea for up to 3 months153.  Similar to 

ORS, Zinc is inexpensive at less than $0.15 per treatment course149.  While data is limited, intervention 

coverage (e.g., number of children with diarrhea receiving zinc) has improved across many high 

incidence countries since the early 2000’s155,156.   

Barriers to effective scale-up of appropriate diarrhea treatment, with both ORS and Zinc, are numerous 

including: weak or nonexistent national strategic plans for diarrhea disease; unreliable supply chains to 

community level; low demand and treatment seeking for diarrhea – often where caregivers perceive 

diarrhea as non-critical; and insufficient knowledge of frontline health providers (e.g., CHWs, private 

retailers)150,155–158.  Lastly, zinc was introduced as an effective diarrhea treatment decades after ORS, 

so ensuring zinc also has over-the-counter authorization is crucial for effective national scale-up155.   

 

10 Key UNCoLSC Recommendations 

In addition to recognizing 13 life-saving commodities, the UNCoLSC identified ten important 

recommendations to improve access and fortify use of these vital interventions.  Below is the list of the 

10 recommendations and descriptions pulled directly from the UNCoLSC report1 (page 4) with modest 

grammatical adjustments for clarity and brevity:    

1. Shaping global markets: Improve optimal price and volume of commodities through 

effective global mechanisms, such as pooled procurement and aggregated demand.   

2. Shaping local delivery markets: Incentive local health providers and private sector actors 

to increased production, distribution, and appropriate promotion of the commodities. 

3. Innovative financing: Rapidly increase commodity access through use of innovative, 

results-based financing mechanisms.  
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4. Quality strengthening: Expand the number of manufacturers (at least three per 

commodity), who are manufacturing and marketing quality-certified and affordable 

products.  

5. Regulatory efficiency: Standardize and streamline registration requirements and 

assessment processes the life-saving commodities with support from WHO and regional 

regulatory authorities.   

6. Supply and awareness: Improve the supply of life-saving commodities and build on 

information and communication technology (ICT) best practices for making these 

improvements. 

7. Demand and utilization: In conjunction with the private sector and civil society, develop 

plans to implement at scale appropriate interventions to increase demand for and 

utilization of health services and products, particularly among under-served populations. 

8. Reaching women and children: Address financial barriers to ensure the poorest members 

of society have access to the life-saving commodities. 

9. Performance and accountability:  Ensure health-care providers are knowledgeable about 

the latest national guidelines by utilizing proven mechanisms, such as checklists.   

10. Product innovation: Prioritize, fund and commence new research and development for 

improved life-saving commodities. 

 

Evaluations of RMNCH commodity-related bottlenecks routinely indicate complex and heterogeneous 

challenges facing developing countries that are consistent with the UNCoLSC 

recommendations43,120,159–161.  Liu et al highlighted staff training and regulatory inefficiencies (e.g., 

national essential medicines lists and prescribing authority) as key bottlenecks for neonatal 

commodities120.  Nurse-Findlay et al reported market consolidation, poor drug forecasting, and reliance 

on sole procurement sourcing were bottlenecks for life-saving maternal-newborn antibiotics159.  

According to Pradhan et al, at the level of service delivery, commodity stock-outs resulted from 

various systemic bottlenecks such as budgetary constraints, resupply logistic, staff training, and 

ineffective information systems (e.g., limited data tools and reporting)161.  Research by Simen-Kapeu 

et al, identified similar key community health bottlenecks, including innovative financing, inefficient 
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logistics management systems, and community ownership, but expressed the biggest challenge for 

equitable and effective service delivery was to “put health systems strengthening into practice”160.  

 

1.2.2 Harmonized Planning for Health Systems  

 

Importance of Harmonized Planning for Health Systems 

A plethora of international development partners brings more financial and technical resources to 

countries; however, uncoordinated aid processes and fragmented operating systems diminishes a 

countries capacity to efficiently manage the amalgamation.  Moreover, there is often a disconnect 

between country plans and policies relative to the international donor priorities162.   

 

Over the last two decades, harmonization across donors has been a central doctrine to improve 

international aid effectiveness.  In 2005, over 100 countries and development organizations signed the 

landmark Paris Declaration on Aid Effectiveness.  The declaration committed to five principles to 

strengthen international aid163–165, which is often depicted in the pyramid format (Figure 1.2) from the 

OECD 2011 report166: 

 

 

 Figure 1.2: Key Principles ‘Pyramid’ for the Paris Declaration on Aid Effectiveness  

 

1. Ownership:  The country for which the aid supports must be the owner, initiator, and 

leader of international aid processes.  [Note: the pyramid uses the term ‘partner countries’ 

to depict countries receiving development aid.] 
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2. Alignment:  International aid must be aligned with a countries’ existing systems, plans, and 

enabling environment.  Deference towards existing strategies, processes, and infrastructure 

must be incorporated into effective aid implementation.   

3. Harmonization:  With the multitude of international donors, harmonizing and simplifying 

procedures and funding arrangements must be pursued.  For example, joint planning 

processes and common funding mechanisms allow for harmonization across partners.  

4. Managing for results:  Use data to strengthen decision-making and generate the expected 

outcomes for the aid investments.  

5. Mutual accountability: Ensure that both international donors and countries are mutually 

accountable and transparent with international aid implementation and outcomes. 

 

Since the Paris Declaration, Joint Assessment of National Health Strategies and Plans (JANS) was the 

most prominent alignment and harmonization framework.  JANS is a country-led, multi-stakeholder 

planning process, which was developed through the International Health Partnership (IHP+), a group 

of international development partners and countries167,168.  JANS includes a robust situation analysis, 

resource budgeting, coherence with national plans and subplans, as well as strong monitoring and 

evaluation component162,169.   

 

Harmonized planning for RMNCH and Life-saving Commodities 

After the UN Secretary General’s Every Woman Every Child (EWEC) launch in 2010, a proliferation 

of RMNCH projects and initiatives fell under its umbrella, which necessitated aligned and harmonized 

planning across development partners for effective international support.   To support the harmonized 

planning for life-saving commodities, a funding mechanism and several interlocking teams were 

established around the 2012 release of the UNCoLSC report1.  Below outlines the key participants and 

roles for harmonized planning of life-saving commodities and RMNCH11,170:   

 RMNCH Fund: Established in 2013, the RMNCH Fund provided short-term, catalytic 

grants to countries with a high burden of maternal and child deaths.  The RMNCH Fund 

supported prioritized country RMNCH action plans, related technical and administrative 

support activities, as well as global / regional activities in service of the UNCoLSC 

recommendations, such as global market shaping.  The RMNCH Fund was financed 

through investments (more than $200 million) from the Government of Norway and UK 
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Department for International Development (DfID)171.  All country grant terms had ended by 

mid-2017 and the RMNCH Fund closed in late 2017.  [Note: initially the RMNCH Fund 

was focused on supporting country activities for life-saving commodities, but by the second 

cohort of country grants in 2014, the funding opportunities expanded to include other 

critical activities (e.g., ambulance procurement, monitoring and evaluation) within a 

country’s RMNCH action plan.]   

 RMNCH Steering Committee: A high-level committee established to improve 

coordination amongst UN agencies, development partners, and countries across Every 

Woman Every Child (EWEC) initiatives.  The RMNCH Steering Committee provided 

leadership, governance and decision-making authority for the RMNCH Fund and SCT.  The 

Committee was relatively small and comprised of representatives from UN Agencies (e.g., 

WHO, UNICEF, UNFPA), development partners (e.g., Gates Foundation, CHAI), and 

countries (e.g., UK, Norway, Nigeria, Ethiopia, Senegal, Tanzania). 

 Strategy and Coordination Team (SCT): a small, multi-UN agency team with seconded 

staff from UNICEF, WHO, and UNFPA.  The SCT provided administrative and operational 

support to the RMNCH Fund, RMNCH Steering Committee, and activities stemming from 

the UNCoLSC report1.  In addition, the SCT managed the RMNCH Fund grant 

management processes and supported countries teams during the application and ‘country 

engagement’ process (outlined below).  The PhD student directed the monitoring and 

evaluation efforts of the SCT. 

 Technical Resource Teams (TRTs):  To provide subject matter expertise, Technical 

Resource Teams (TRTs) were formed around the 13 life-saving commodities and 10 

recommendations11.  More than 400 global experts participated in TRT meetings, work 

products, and country-specific technical support.  TRTs worked to address global, cross-

cutting bottlenecks as well as provide technical support to country teams.  TRTs activities 

were financially supported by RMNCH Fund. 

 

RMNCH Fund country grants provided an opportunity for harmonized planning of RMNCH activities 

- referred to as the ‘country engagement process’11.  The country engagement process (CEP) was a 

rapid, collaborative, country-driven planning and prioritization process that leveraged existing national 

and subnational RMNCH plans.  Based on principles from the Paris Declaration and International 
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Health Partnership162,164,167, the methodology was multi-stakeholder, led by the Ministry of Health 

(MoH) and included UN agencies, development partners (e.g., Global Fund, Gates Foundation, CHAI), 

civil society, among others.  The CEP was conducted alongside a country’s financial request to the 

RMNCH Fund and the SCT provided operational support for the CEP, where needed.  Data-informed 

decision-making was a central tenet of the CEP, which incorporated several fundamental data 

generation and decision-making steps:   

 Situation Analysis:  A rapid synthesis and assessment of health system and commodity-

related bottlenecks.  The Situation Analysis (also known as Landscape Synthesis) relies on 

existing data sources from national, subnational and community levels including, but not 

limited to: health service delivery; disease burden; commodity availability and supply chain 

performance; regulatory policy and practice; medical guidelines and training materials; and 

strategic / programmatic plans.  Along with these existing data sources, semi-structured 

qualitative interviews with key in-country officials, partners, and experts provided critical 

context for evaluating bottlenecks and potential remedial action.    

 Resource Mapping:  A transparent, multi-stakeholder mapping of financial and budgetary 

commitments against existing RMNCH strategic plans and programs.  In essence, the 

resource mapping details who is doing what activities, where in the country, and with how 

many resources.  As a result, all agencies and partners can identify the financial gaps (i.e., 

where limited resources are allocated) and redundancies (i.e., where duplicative or 

excessive resources are allocated) for each RMNCH activity.  Transparent, multi-donor 

resource mapping is a critical step towards harmonization.     

 Prioritization: Based on data generated from the Situation Analysis (e.g., epidemiology, 

system bottlenecks) and Resource Mapping (e.g., financial gaps and redundancies), country 

teams conduct a prioritization of RMNCH activities where financial gaps exist and health 

impacts could be maximized.  This prioritization becomes the basis for the country’s 

RMNCH Fund grant request.   

 

1.2.3 Results Framework and Theory of Change for Life-saving Commodities  

 

Results frameworks are a project implementation and evaluation tool, which visualizes the logical 

interconnection between project inputs, activities or outputs, and the ultimate outcomes and impacts 
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expected over time to the project’s beneficiaries172,173.  For life-saving commodities, the design of a 

results framework (Figure 1.3) was influenced by the Conceptual Model for Scale-up of RMNCH 

Programs, WHO Health Systems Framework, and the M&E Framework for Health System 

Strengthening, among others3,4,6.  The results framework (unpublished) incorporated primary inputs 

from the RMNCH Fund, country engagement process, technical resource teams, as well as the existing 

in-country infrastructure and policies.  Outputs represented both the in-country health system readiness 

as well as activities related to RMNCH Fund and UNCoLSC recommendations.  Finally, improved 

intervention coverage and reduced maternal, newborn, and child mortality were the hypothesized 

outcomes and impact.  Life-saving commodities were used as tracers to offer an operational and 

pragmatic focus for pinpointing systemic barriers and evaluating change over time.  The results 

framework was developed by the PhD student and became a key monitoring and evaluation tool for the 

SCT and country teams.   
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Figure 1.3: Results Framework for RMNCH Fund and Life-Saving Commodities 
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The results framework for the UNCoLSC recommendations and RMNCH Fund was reviewed and 

accepted by the Monitoring & Evaluation Advisory Group, which was established by the SCT and 

included representatives from UN agencies, development partners (e.g., USAID, CHAI, Marie Stopes), 

and sub-Saharan African countries.  A similar theory of change (Figure 1.4) was developed by 

evaluators for the RMNCH Fund at country-level to support the final evaluation174.  The theory of 

change provided additional detail on the connection between the country-level inputs, activities / 

outputs, and overall outcomes as well as related causal assumptions for the contribution analysis.   

 

 

Figure 1.4: Theory of Change for RMNCH Fund and Life-saving Commodities  

 

1.2.4 Need for Equitable distribution of Health Services 

 

UNICEF describes inequity as “when certain population groups are unfairly deprived of basic 

resources that are available to other groups”175.  For women and children, equitable conditions should 
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enable each of them to survive and pursue their full potential176,177.  However, the most vulnerable 

communities often receive substandard health services, which can bolster existing disparities between 

subgroups based on gender, ethnicity, wealth or other sociocultural distinctions 19,25,29.  For example, a 

lack of health care access can perpetuate socioeconomic limitations and vice versa - thus creating a 

reinforcing downward cycle.  An equity-based approach to public health investment targets programs 

and interventions towards disadvantaged groups, along with the intrinsic conditions that may be 

causing or exacerbating the inequity.  Moreover, key human rights mechanisms, such as the 

Convention on the Rights of the Child, align with the non-discriminatory principles of an equity-based 

approach to development.  Equity-based investment approaches have recently been undertaken by 

countries, development partners and UN agencies with numerous success stories32–34,175,176.  For 

example, several countries in Asia used equitable investments in health services as a “foundation for 

rapid economic advancement in later decades”178.  Mexico’s Oportunidades program of providing 

conditional cash transfers to poor families resulted in positive impacts on school enrollment, treatment 

seeking behavior, and nutrition179.  Lastly, Sri Lanka’s decades of equitable distribution of health 

services has helped it reach the pinnacle of maternal and child health indicators in the region178,180.  

Moreover, global development goals, such as the SDGs and its predecessor, the MDGs, can only be 

achieved through equity-based approaches176.  Fortunately, an analysis across 35 countries illustrated 

that rapid scale-up of interventions tends to favor populations with lower socioeconomic status and 

more generally reduces inequities181.  Thus, equity-based planning and prioritized investment presents 

an opportunity for meeting national and global public health goals. 

 

1.2.5 Role of data-informed decision-making to reach equity 

 

Data-informed decision-making (DIDM) is “the consideration of data during program monitoring, 

review, planning, and improvement; advocacy; and policy development and review”182.  DIDM 

provides the means for stakeholders across the entire healthcare spectrum – from community members 

up to global policy makers – to utilize information, prioritize action, and learn from the results 5.  

However, DIDM requires timely and effective health information systems, one of the six (6) building 

blocks of WHO’s Health System Framework4, to support decision makers.  The Data Use 

Partnership183 provides a clear depiction of how the data use cycle can generate evidence-based action 

(Figure 1.5):  
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Data Production 

1. Harmonized, standardized, and 

systematic design for data 

capture 

2. Quality data collection 

3. Data transformed into 

information at all levels 

 

Information Use 

4. Information consumption, 

analysis, and comprehension 

5. Incentivized and skilled 

decision-making 

6. Evidence-based action 

Figure 1.5: Data Use Cycle 

 

Given this potential, many initiatives to improve health information systems and data use have been 

initiated since 2000 including Health Metrics Network (HMN), Commission on Information and 

Accountability for Women and Children’s Health (CoIA), International Health Partnership (IHP), 

World Health Organization’s Framework for Action, Measurement and Accountability for Health 

(MA4Health), Health Data Collaborative (HDC) among others6,7,184–189.  Strengthening health 

information systems for comprehensive data use requires investment across a vast array of data sources 

including household surveys, disease surveillance, routine health management information systems 

(HMIS), logistic management information systems (LMIS), health facility surveys, census, and civil 

registration and vital statistics (CRVS) among others5,186,189,190.  In addition to strengthening these 

health information systems, there is a concerted push to generate disaggregated data in order to 

understand the health status and possible inequities across varying subpopulations186,191.  This 

disaggregated data enables equity-based investment strategies.  For example, in 2013, the government 

of Zambia began an equity-based approach to child survival by conducting a “national disparity 

analysis to pinpoint disparities in child survival and development”, which subsequently informed their 

strategy and planning by focusing interventions “specifically on the needs of the most deprived women 
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and children”33. Unfortunately, in many countries, health information systems are fragmented, not 

interoperable and lack essential information needed by planners and program managers187,192,193.  For 

example, Figure 1.6 illustrates Tanzania’s effort towards interoperability of a complex, fragmented 

health information system, including multiple logistic management information systems (LMIS)194.  

Moreover, the complex operational challenges (e.g., data flows, time lags, decision-making processes) 

can all lead to failure along the casual pathway between health information systems and improved 

health outcomes, which ultimately reinforces insufficient data-informed decision-making5.  Moreover, 

investments in health information systems are fragmented across various donors, UN agencies, NGOs, 

government agencies among others186,187,193.   While fragmented deployment and financing of 

information systems may be common, the potential benefits of data-informed decision-making for 

advancing the equitable distribution of healthcare services has the potential to improve the efficiency 

of investment and ultimately meeting the health SDGs.   

 

Figure 1.6: Tanzania Health Information Exchange Blueprint  
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1.3 Framework and Methodology 

 

1.3.1 Conceptual framework for the study  

 

This study will use several related conceptual frameworks pertaining to health systems, including the: 

 Conceptual Model for Scale-up of Reproductive, Maternal, Newborn, and Child Health 

(RMNCH) Programs3 

 WHO Health Systems Framework4 

 Monitoring and Evaluation (M&E) Framework for Health System Strengthening4 

 Conceptual framework for data use in health system strengthening5 

 

The Conceptual Model for Scale-up of RMNCH Programs provides a conceptual model and results 

pathway for national health systems (Figure 1.7).  The framework outlines four (4) major monitoring 

elements including system inputs and processes (e.g., governance, ICT, HIS, supply chain); outputs 

(e.g., availability of commodities and quality services); outcomes (e.g., behavior change and 

intervention coverage) and health impacts (e.g., improved health status)3,6.  The framework was 

developed by Bryce et al and modified to include reproductive health along with maternal, newborn, 

and child health (RMNCH)3.   
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* Modified to include reproductive health along with maternal, newborn, and child health (RMNCH). 

Figure 1.7: Conceptual Model for the scale-up to MDGs 4 & 5 (modified*) 
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The National Health System Monitoring and Evaluation Framework is a complementary framework 

the WHO’s Health Systems Framework of six (6) building blocks (Figure 1.8) - service delivery, 

health workforce, health information systems, access to essential medicines, financing and leadership / 

governance4.  The six building blocks link to the overall health system strengthening framework 

(Figure 1.9) with ultimate goals of enhanced health outcomes and equity4. 

 

 

Figure 1.8: WHO Health Systems Framework 
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Figure 1.9: M&E Framework for Health System Strengthening 
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The Framework for Data Use in Health Systems Strengthening provides a conceptual framework 

(Figure 1.10) for linking the demand for and use of health data to strengthen health systems and 

improve health outcomes5,7.  The framework outlines eight (8) activities to strengthen data demand and 

use (e.g., improve data quality; identify and engage data users), mechanisms for sustainability, link to 

the six (6) building blocks of the health system, and ultimately improved health outcomes.  In addition, 

Nutley elucidates a complementary logic model to improve health information utilization in decision-

making.  The logic model outlines a pathway for the aforementioned eight (8) processes / activities to 

result in long-term, institutionalized demand for and use of health data.  Moreover, the conceptual 

framework and logic model illustrate activities to “affect the technical, behavioral, and operational 

determinants of data-informed decision making”5. 
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Figure 1.10: Conceptual framework for data use in health system strengthening  
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The table below highlights where the conceptual frameworks and other figures provide the most useful 

background for the respective sub-studies.   

 

Table 1.1: Conceptual Framework and Figures utility by Study 

 

Conceptual Framework Study 1 Study 2 Study 3 Study 4 

Figure 1.1: UNCoLSC 13 Life-saving Commodities and 10 
Recommendations 

X X X X 

Figure 1.2: Key Principles ‘Pyramid’ for the Paris Declaration on 
Aid Effectiveness 

X X X  

Figure 1.3: Results Framework for RMNCH Fund and Life-
Saving Commodities 

X X X  

Figure 1.4: Theory of Change for RMNCH Fund and Life-saving 
Commodities 

X X X  

Figure 1.5: Data Use Cycle X X X X 

Figure 1.6: Tanzania Health Information Exchange Blueprint X  X  

Figure 1.7. Conceptual Model for Scale-up of Reproductive, 
Maternal, Newborn, and Child Health (RMNCH) Programs 

X X X X 

Figure 1.8. WHO Health Systems Framework  X X  

Figure 1.9. Monitoring and Evaluation (M&E) Framework for 
Health System Strengthening 

X X X X 

Figure 1.10. Conceptual framework for data use in health system 
strengthening 

X X X X 

 

 

1.3.2 Study Setting 

  

The study settings involve low- and middle-income countries in sub-Saharan Africa and Southeast 

Asia with relatively high maternal and child mortality (i.e., countries at the time off-track to meet 

Millennium Development Goals). The specific setting varies by study as outlined below and provided 

in more detail within each individual study in Chapters 2-5:   

 Study 1 - Data-informed decision-making for life-saving commodities investments in 

Malawi: a Qualitative Case Study: National and district-level staff members from the 

Ministry of Health, UN agencies, and development partners in Malawi.  Malawi is a low-

income country with an estimated population of 19 million8.   
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 Study 2 - Progress towards the UN Commission on Life Saving Commodities 

recommendations after five years: a longitudinal assessment: 14 countries in sub-Saharan 

Africa and Southeast Asia including Bangladesh, Benin, Burkina Faso, Cameroon, 

Democratic Republic of the Congo (DRC), Ethiopia, Malawi, Mali, Nigeria, Pakistan, 

Senegal, Sierra Leone, Tanzania and Zambia. 

 Study 3 – Lessons on data-informed decision-making for life-saving commodities in 

developing countries: No specific countries were identified in the study, but the lessons 

were drawn from experience in 19 low- to middle-income countries including the 14 

countries listed in Study 1 and 2 as well as Afghanistan, Kenya, Mozambique, Niger, and 

Uganda.  The latter five (5) countries were evaluated in Study 2, but excluded from the final 

analysis, because they did not meet inclusion criteria for change-over-time assessment (2 or 

more rounds of semi-structured interviews). 

 Study 4 – Trends and Contextual Factors associated with Contraceptive Utilization and 

Unmet Need among Sexually Active Unmarried Women in Kenya: A Multilevel Regression 

Analysis: Nationally representative survey of females, households and health facilities 

conducted in 11 counties in Kenya.  Kenya is a lower-middle income country in sub-

Saharan Africa with an estimated population of 47 million9,10.  The counties include 

Nairobi, Kilifi, Nandi, Nyamira, Kiambu, Bungoma, Siaya, Kericho, Kitu, Kakamega, and 

West Pokot.   

 

1.3.3 Overview of the methodology 

 

The table below provides an overview of the methodology for each study.  Where applicable, 

additional details can be found in the Methods section of each individual study in subsequent chapters. 

 

Table 1.2: Overview of Methods by Study 

 Study 1 Study 2 Study 3 Study 4 

Main aim To understand how 

Malawi used evidence 

to inform decision-

making and RMNCH 

To assess progress 

towards the 

UNCoLSC 

recommendations on 

To describe how to 

improve commodity-

related information 

To identify modern 

contraceptive 

utilization and unmet 

need over time by 
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investments as well as 

barriers to data use. 

13 life-saving 

commodities for 

women and children 

systems and 

corresponding 

decision-making 

processes  

female subgroups in 

Kenya 

Type of study Qualitative Quantitative Qualitative synthesis Quantitative 

Design Descriptive Longitudinal (Mixed 

methods) 

Descriptive / meta-

ethnography 

Serial cross-section 

Data collection 

method 

In-person structured 

interviews with 

national and district-

level health officers 

and program managers 

 Secondary analysis 

of nationally 

representative 

surveys 

 Semi-structured 

interviews with 

content experts 

Synthesis of findings 

from Study 1 and 2 

Secondary analysis of 

nationally 

representative 

surveys 

 

Data collection tools Semi-structured 

interview guide.  Two 

separate designs for 

national versus district 

level respondents. 

 Questionnaires 

from health facility 

surveys and 

household / 

individual surveys 

 Interview forms / 

guides for semi-

structured 

interviews  

Synthesis of 

information collected 

in Study 1 and 2  

Questionnaires from 

female respondents 

and health facility 

surveys  

 

Study sample 18 respondents across 

12 organizations / 

departments.  

Interviewees include 

four (4) national 

MOH, two (2) UN 

agency; six (6) 

development partner; 

and six (6) district 

health officers.   

14 low- or middle-

income countries 

with at least two (2) 

rounds of semi-

structured interviews. 

19 low- and middle-

income countries 

(participating in 

RMNCH Fund) 

12,574 female 

respondents and 

1,625 facilities 

enumerated over 

three (3) enumeration 

rounds. 

Main analysis Thematic framework 

analysis 

Descriptive statistics 

and paired t-tests 

Lines-of-argument 

synthesis as part of 

meta-ethnography 

Descriptive statistics 

and multivariate 

regression 
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Additional details regarding study methodologies are listed in the respective sub-study manuscripts in 

Chapters 2-5 along with the sections below: 

  

Study 1: Data-informed decision-making for life-saving commodities investments in Malawi   

This qualitative study enlisted a Rapid Appraisal approach for data collection with semi-

structured interviews and an interview guide based on data use within country planning 

processes including the RMNCH Fund investments.  Due to the rapid nature of the data 

collection, the sample size of 18 respondents was relatively small, but expected.  Data saturation 

was not the goal but was nearly met at the national level after interviewing all partner 

organizations except one.  Only two district health offices were interviewed, which was a 

limitation.  The manual content analysis utilized a framework approach.  For more details about 

this study’s methods and limitations, see Section 2.3.  

Study 2:  Progress towards the UN Commission on Life Saving Commodities recommendations 

after five years: a longitudinal assessment 

This study utilized a mixed methods approach by synthesizing various existing quantitative 

health data sources along with document review and semi-structured interviews of governmental 

officials and programmatic experts from in-country partners.  Respondents were purposively 

selected based on their role in government, in-country partners, or related RMNCH/commodity 

working groups.  For more details about the methods and limitations of this study, see Section 

3.3 as well as publication of prior results11.  Quantitative indicators were collected from 

population- or facility-based surveys and calculated across countries.  Qualitative data was 

captured as interview notes and converted into categorical indicators based on performance 

thresholds established by technical resource teams specializing in life-saving commodities 

(Appendix Table C.8).  The data collection tool, referred to as the RMNCH Situation Analysis, is 

included in Appendix Table C.9 and supported the monitoring and evaluation activities for the 
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RMNCH Fund and Strategy and Coordination Team (SCT).  The denominator by indicator (i.e., 

sample size) is based on calculation method and data availability – see Appendix C.10 for more 

details.  For the quantitative indicators, the average sample size within the respective surveys 

(e.g., number of health facilities or number of people) is reported in Appendix C.11. 

Study 3: Lessons on data-informed decision-making for life-saving commodities in developing 

countries:  

This study was qualitative synthesis of lessons learned from conducting Study 1 and 2.  The 

journal editor originally recommended using the Viewpoint publishing format.  The published 

Viewpoint did not include description of methods.  The research team undertook a meta 

ethnography approach through lines-of-argument synthesis that combined concepts introduced or 

analyzed in Study 1 and 2 for more refined interpretation12,13. The meta-ethnography approach 

began with an identification of key research interests for exploration around data-informed 

decision-making for life-saving commodities.  The research team reviewed the qualitative data 

gathered during the research studies and determined relevance of respective content.  Relevant 

concepts were compared and synthesized for new interpretations and building a more 

comprehensive picture of the whole data-informed decision-making system for life-saving 

commodities.   

Study 4: Trends and Contextual Factors associated with Contraceptive Utilization and Unmet Need 

among Sexually Active Unmarried Women in Kenya: A Multilevel Regression Analysis 

This study relied on secondary data analysis from nationally representative surveys collected and 

processed by PMA/Kenya, who publicly disseminated limited standardized analyses of data by 

survey round14–16.  Encoded datasets with metadata were provided by PMA/Kenya.  This study 

conducted univariate and multi-level regression analysis to account for hierarchical structure of 

the data.  The surveys were conducted in a cohort of 9-11 enumeration areas where households 
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were randomly selected.  All eligible females in the household are consented for interview.  See 

Section 5.3 for more details on methods.   

 

1.3.4 Reliability, validity, and trustworthiness of the study 

 

Study 1: Data-informed decision-making for life-saving commodities investments in Malawi   

Trustworthiness: 1) To limit information bias, this study triangulated data from multiple interest 

groups including government, UN agencies, development partners, district health offices, and civil 

society; 2) To improve objectivity, this study followed a strict framework approach for manual 

qualitative content analysis17, which allowed for clear delineation of data collection and analysis 

methods; and 3) To improve transparency, the researcher articulated the prior assumptions and 

experience of the researcher to elucidate any personal or intellectual bias or credibility concerns.  

Study 2:  Progress towards the UN Commission on Life Saving Commodities recommendations after 

five years: a longitudinal assessment 

Validity and Reliability: 1) All countries with multiple rounds of the RMNCH Situation Analysis 

were selected for inclusion, so country selection bias was inherent as some countries were unable to 

enumerate multiple rounds, which may indicate performance-based capacity constraints.  An 

additional cross-sectional assessment of countries with single and multiple rounds of enumeration 

could further elucidate the presence or absence of this bias; 2) All countries conducted multiple 

rounds of the RMNCH Situation Analysis also received funding from the RMNCH Trust Fund, 

which selected countries based primarily on need.  Thus, the countries may not be representative of 

all sub-Saharan African countries; 3) Enumeration of the Situation Analysis had potential 

information bias to showcase favorable performance; however, cross referencing of information 

from multiple sources and quality assurance mechanisms (which were designed and managed by the 

PhD student) minimized this potential bias; and 4) Multiple enumerators were used across countries 
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for the RMNCH Situation Analysis, which may cause information bias.  To minimize this bias, the 

RMNCH Strategy and Coordination Team, led by the PhD student, developed standardized 

questionnaire template, standard operating procedures, and training materials; coordinated the 

training of the enumerators; and managed the quality assurance and data processing activities.  

Study 3: Lessons on data-informed decision-making for life-saving commodities in developing 

countries:  

Trustworthiness: 1) Given the manuscript was a qualitative synthesis of lessons learned from 

conducting Study 1 and 2, the researchers improved objectivity by undertaking reciprocal 

translational analysis and building lines of argument where joint alignment existed among the 

researchers12,13.  2) The researchers utilized reliable and valid studies as articulated above for Study 

1 and 2.  3) To strengthen transparency, the study identified key external references; however, 

journal restrictions limited references to ten.  

Study 4: Trends and Contextual Factors associated with Contraceptive Utilization and Unmet Need 

among Sexually Active Unmarried Women in Kenya: A Multilevel Regression Analysis 

Validity and Reliability: 1) Nationally-representative health facility assessments, such as 

Performance Monitoring and Accountability (PMA) survey, provide sufficiently powered and 

reliable estimates; however, disaggregated analysis by sociodemographic or other factors may 

reduce the power of relevant estimates. The step-wise modeling approach minimized these effects 

on powered sample size; and 2) Selection bias may be present for client exit interview; however, 

enumeration protocols for health facility assessments attempt to minimize these risks. 

 

1.2.5 Ethics Considerations 

 

This research was guided by the general ethical principles of non-malfeasance (do no harm) and 

beneficence (do good).  While the research does not include any medical risks to participants, there is 
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potential harm from confidentiality risks.  Disclosure of confidential information presented 

reputational and job security risks to respondents; therefore, data privacy and security was a priority 

for this research. The human subjects data collection and secondary analyses were reviewed and 

approved by the UWC Ethics and Higher Degrees Committees – see Appendix Section A.1. 

 Study 1 - Data-informed decision-making for life-saving commodities investments in Malawi:  

This case study requires confidential interviews with respondents in various ministerial 

positions, UN agencies and partners.  UNICEF staff facilitated the interview process and data 

collection (i.e., interview notes).  All interview and consent materials were presented to the 

National Health Science Research Committee of Malawi, which gave approval prior to 

undertaking the study (see Appendix Section A.2 for approval certificate).  Given the nature of 

the questions and opinions solicited, disclosure of responses has a meaningful risk of negative 

impact on the respondent.  All respondents were given verbal informed consent prior to the 

interview.  Each respondent was informed of the study’s benefits, risks, contact list and their 

right to stop the interview at any time.  Interview notes were recorded on computers by the 

enumeration team (no audio recordings).  All interview notes and identifiable information on 

respondents will remain confidential on password protected computers with the enumeration 

team.  The RMNCH Strategy and Coordination Team, hosted by UNICEF, owns the data (See 

Appendix section A.3 for letter of agreement for data use).  In addition, UWC reviewed and 

approved the ethics documentation for the study (see Appendix Section A.1 for 

documentation).   

 Study 2 - Progress towards the UN Commission on Life Saving Commodities recommendations 

after five years: The RMNCH Situation Analysis was part of an MOH-led planning process 

related to the RMNCH Fund application.  Quantitative indicators relied on reports from 

nationally-representative surveys (e.g., DHS, MICS) and no individual-level datasets were 

analyzed; therefore, no risk to individuals is expected.  Categorical indicators (i.e., rankings) 

were often derived using qualitative responses from interview participants (e.g., experts from 

the ministries, UN agencies and other partners).  For scheduling purposes, enumeration teams 

had access to the names and contact details.  The nature of the questions limited the negative 

impact of potential disclosure; however, regardless the identifiable information on respondents 

remained confidential on password protected computers with the enumeration team.  The 

RMNCH Strategy and Coordination Team, hosted by UNICEF, owns the data (See Appendix 

Section A.3 for letter of agreement for data use).   
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 Study 3 - Lessons on data-informed decision-making for life-saving commodities in developing 

countries: This was a synthesis of Study 1 and 2.  No additional anonymized or personally 

identifiable data was used in this study.   

 Study 4 - Trends and Contextual Factors associated with Contraceptive Utilization and Unmet 

Need among Sexually Active Unmarried Women in Kenya: A Multilevel Regression Analysis: 

This study relied on secondary analysis of publicly available, de-identified datasets from 

Performance Monitoring and Accountability (PMA) survey.  No personally identifiable 

information was handled by the researchers.  The Kenya PMA surveys are coordinated with the 

Kenya National Bureau of Statistics and ethics approval from National Commission for 

Science, Technology and Innovation and Kenyatta National Hospital-University of Nairobi 

Ethics and Research Committee. 

 

1.2.6 Contribution of the PhD student to each study  

 

 Study 1 - Data-informed decision-making for life-saving commodities investments in Malawi:  

In collaboration with in-country researchers, the PhD student led all facets of the research 

efforts for the case study and was the main contributing author on the manuscript.  The PhD 

student designed the interview guide and informed consent form, conducted all expert 

interviews in Malawi (i.e., data collection), managed the data processing, developed the analytic 

framework, conducted the data analysis, wrote the manuscript, and coordinated the submission 

for publication. 

 Study 2 - Progress towards the UN Commission on Life Saving Commodities recommendations 

after five years: The PhD student directed this research effort and was the main contributing 

author on the manuscript.  The PhD student directed the monitoring work for the RMNCH 

Strategy and Coordination Team (SCT), which provided technical support to in-country 

enumeration teams for the RMNCH Situation Analysis (i.e., qualitative data collection).   The 

PhD student designed the data collection tools and standard operating procedures; developed the 
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training materials; coordinated technical support to country enumeration teams; as well as 

managed data processing, analysis and quality assurance of the results.  In addition, the PhD 

student conducted the enumeration in one (1) country, Mozambique, in conjunction with a local 

facilitator.   For the manuscript, the student conducted the data analysis, interpretation, literature 

review, manuscript drafting, co-author feedback process, and submission for publication. 

 Study 3 - Lessons on data-informed decision-making for life-saving commodities in developing 

countries: The PhD student was the main contributing author on the manuscript and led this 

study, which was a meta-ethnography and synthesized results from Study 1 and 2 based on 

reciprocal translation analysis and lines-of-argument synthesis approaches.  No new data 

collection (aside from Study 1 and 2) were involved.  The PhD student was first author and 

managed the design, information synthesis, interpretation, literature review, manuscript drafting, 

co-author feedback process, and submission for publication. 

 Study 4 - Trends and Contextual Factors associated with Contraceptive Utilization and Unmet 

Need among Sexually Active Unmarried Women in Kenya: A Multilevel Regression Analysis:  

The PhD student designed and managed this study and was the main contributing author on the 

manuscript.  The study relied on existing secondary datasets; therefore, the student did not have 

any involvement in data collection.  The PhD student directed the analytic design, methodology, 

interpretation of results, literature review, manuscript writing, and submission for publication.     

 

The next four chapters represent the four manuscripts / sub-studies produced for this thesis.   
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Chapter 2: Data-informed decision-making for life-saving commodities 

investments in Malawi: a Qualitative Case Study. 

 

Citation195: Nemser B, Aung KM, Mushamba M, et al. Data-informed decision-making for life-saving 

commodities investments in Malawi: A qualitative case study. Malawi Med J. 2018;30(2):111. 

doi:10.4314/mmj.v30i2.11 

See Appendix Section B.1 for published manuscript. 

 

Key Messages 

The data-informed, equity-focused decision-making process for the RMNCH Trust Fund investments 

in Malawi provides an effective model for inter-agency investment prioritization.  Strengthening data-

informed decision-making will require financial and political commitments to health information 

systems and capacity building for data management and use, particularly at sub-national levels. 

 

2.1 Abstract 

 

Background:  During the last 15 years, Malawi has made remarkable progress to reducing child 

mortality; however, maternal and newborn mortality remains persistently high.  To help address these 

entrenched challenges, the Reproductive, Maternal, Newborn and Child Health (RMNCH) Trust Fund 

provided short-term catalytic financing of $11.5 million (2013-2016) to support country plans to 

advance the RMNCH and commodity agenda.  

 

Objectives: (1) To document how Malawi (Ministries, partners, working groups) used evidence to 

inform decision-making and RMNCH investments; (2) To identify barriers to utilizing information and 

evidence in the planning and prioritization process at national and sub-national levels; and (3) To 

assess the utility of the RMNCH Landscape Synthesis, which uses existing information to review life-

saving RMNCH commodities and services. 
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Methods: Qualitative case study utilizing a Rapid Appraisal approach, where semi-structured 

interviews were conducted with staff members from UN agencies, development partners and the 

Ministry of Health (MoH) at national and district level.  The analysis enlists a framework approach for 

manual qualitative content analysis. 

 

Results: Led by the MoH, the RMNCH Trust Fund grant proposal utilized an evidence-based and 

equity-focused process for prioritization of investments.  Data-informed decision-making permeates 

similar commodity-focused working groups.  However, common health information system (HIS) 

weaknesses, such as data quality and collection burden, persist and are more prevalent at district-level.  

The collation of evidence in the RMNCH Landscape Synthesis was a useful and sustainable tool to 

support planning. 

 

Conclusions: The evidence-based, equity-focused decision-making process for the RMNCH Trust 

Fund proposal provides an effective model for inter-agency investment prioritization.  Strengthening 

data-informed decision-making will require financial and political commitments to HIS and capacity 

building for data use, particularly at the district-level.  New initiatives (e.g., Health Data Collaborative 

and QED Network to Improve Quality of Care) provide opportunities to further improve evidence-

informed decision-making.   
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2.2 Introduction 

 

Malawi has experienced steady progress in reducing under-5 mortality from 234 (per 1,000 live births) 

to 63 from 1992 to 2015, respectively196.  An impressive 73% decline to reach the Millennium 

Development Goal (MDG).  However, reductions in neonatal mortality have been more challenging – 

decreasing at a relatively slower pace of approximately 34% from 41 (per 1,000 live births) to 27 over 

the same 23 year period196.   These rates vary widely across districts and the urban/rural divide, which 

may depict inequitable access to appropriate and timely health services196.  In addition, maternal 

mortality is 439 (per 100,000 live births)196, which failed to reach the MDG target197.  While institutional 

delivery varies widely by socioeconomic status28, on average 91% of births are delivered in a health 

facility196.  However, in 2013, only one-third of facilities had recent relevant in-service training and 45% 

of facilities had insufficient stocks of essential medicines for delivery, such as injectable antibiotics (e.g., 

penicillin, gentamycin, ampicillin, or ceftriaxone)198.  Inequitable access to essential services and quality 

of care contributes to this discrepancy between high rates of treatment seeking and relatively low 

mortality reductions197. 

 

An equity-based and data-informed approach to health investment decisions provides a constructive 

framework for addressing these service delivery disparities.  In the context of maternal and child health, 

an equitable environment provides an opportunity for each woman, newborn and child to survive, thrive 

and reach their full potential176,199.  UNICEF defines inequity as when certain groups are “unfairly 

deprived of the basic rights and opportunities available to others.”200.  Equity-based approaches focus 

investment on disadvantaged groups as well as the underlying factors creating the inequity.  Investments 

in equity are both ethical and cost-effective29,201. Unfortunately, health services fail to reach the most 

vulnerable populations and often perpetuate socioeconomic, ethnic or gender differences 19,25,29.  In 

recent years, many UN agencies and partners have adopted an equity approach to public health and 

international development32–34,176,200. 

 

Data-informed decision-making is “the consideration of data during program monitoring, review, 

planning, and improvement; advocacy; and policy development and review”182.  Data-informed 

decision-making enables any level of the healthcare system – individual, community, facility, district, 
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regional, national and global – to respond to prioritized necessities5.  Understanding the importance of 

data-informed decision-making, the Malawi Ministry of Health published guidelines on using evidence 

in health policy making202.  Data-informed decision-making can facilitate equity-focused health system 

improvements.  With disaggregated data by target population, decision-makers can incorporate an 

equity-based approach for national and sub-national planning and investment prioritization.   

 

In 2013, an opportunity for Malawi to undertake an equity-based, data-informed investment strategy for 

reproductive, maternal, newborn and child health (RMNCH) became available with short-term catalytic 

financing from the RMNCH Trust Fund.   Malawi was awarded two grants from the RMNCH Trust 

Fund for $3.9 million (USD) in 2013 and $7.6 million (USD) in 2015 to support country RMNCH and 

commodity plans.  Grant activities were defined by in-country stakeholders including the Ministry of 

Health, UN agencies and development partners.  Therefore, this relatively flexible financing provided 

an opportunity to fill needed funding gaps and potentially prioritize equitable access to RMNCH services 

and life-saving commodities.  

 

Globally, the RMNCH Trust Fund began operations in 2013 to complement the UN Commission on Life 

Saving Commodities for Women’s and Children’s Health (UNCoLSC)1, which emphasized 13 

underutilized, low-cost and high-impact commodities (Figure 2.1) across the RMNCH spectrum that 

could substantively reduce preventable deaths if implemented at scale.  The UNCoLSC outlined ten 

(10) recommendations (Figure 2.1) for addressing key health system bottlenecks, such as improving 

regulatory efficiency (e.g., standard treatment guidelines203); shaping local markets; enhancing 

medicine quality and safety; strengthening supply chains; improving health worker performance; 

generating demand; and reaching vulnerable populations. These recommendations coupled with the 13 

commodities provide an actionable focus to help identify and address barriers to effective delivery of 

critical health interventions. 

 

With support of the RMNCH Trust Fund and its coordinating team, the Strategy and Coordination Team 

(SCT), Malawi completed multiple rounds of the RMNCH Landscape Synthesis monitoring tool (also 

known as the RMNCH Situation Analysis)11.  The RMNCH Landscape Synthesis is a relatively new 

monitoring tool and approach, which can link to existing planning processes and facilitate data-informed 

decision-making around RMNCH policy and investments.  Guided by the 13 UNCoLSC commodities 
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and recommendations, the RMNCH Landscape Synthesis uses existing information systems and expert 

interviews to review the state of commodity manufacturing, import, procurement, regulation, quality 

control, supply and utilization to help identify in-country barriers to accessing life-saving RMNCH 

commodities and services.     

 

This research will assess how Malawi (MoH, partners, working groups) used data to inform decision-

making and investments in life-saving commodities and related services since 2013, which was the year 

of the initial request to the RMNCH Trust Fund.  In addition, identify barriers and facilitators for utilizing 

information and evidence in the planning and prioritization process at national and sub-national levels.  

Lastly, this research will assess the utility and sustainability of the recently introduced RMNCH 

Landscape Synthesis monitoring tool. 

 

2.3 Methods 

 

This qualitative study was conducted in Malawi during July 2016 and consisted of semi-structured 

interviews with staff members from UN agencies, development partners and the Ministry of Health at 

national and district level.  To maximize the short time period available for data collection, the research 

team utilized a Rapid Appraisal (RA) approach204,205. RA approaches are characterized as timely, cost-

effective and less structured, but often have limited capacity to generalize the findings to a wider 

population205.  RA can be utilized as a formative evaluation tool prior to the end of a project or activity.  

   

Participants and Sampling 

Prior to the interview scheduling, a list of potential partners and individuals for interview were 

purposively selected based on participation in RMNCH or commodity-related working groups as well 

as district-level management staff.  The composition of the interviewees was deliberately broad to ensure 

wide-ranging perspectives from various types of organizations and stakeholders as well as multiple 

levels of the healthcare system.   

[Table 2.1. Summary of Participants] 
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The United Nations Children’s Fund (UNICEF) contacted interviewees via email and/or phone to 

schedule each meeting.  Reasons for non-participation were limited to extended domestic and 

international travel or administrative leave during the data collection time period.   With the exception 

of one organization, an alternative interviewee was identified from each organization where non-

participation occurred.  In addition, the verbal informed consent process at the start of each interview 

notified the interviewee of their right to refuse the interview or end the interview at any time, but no 

interviewee exercised this opportunity to cancel or prematurely end the interview. 

 

Data Collection  

Interviews were conducted in Malawi over an 8-day period in July 2016.  Interviews were scheduled at 

the convenience of the interviewee and conducted in the location selected by the interviewee, which was 

typically their respective office building.  All interviews were conducted in English.  BN, MM, and SC, 

conducted all of the interview with multiple enumerators present during approximately half of the 

interviews.  The interviewer obtained verbal informed consent from the interviewee prior to initiation of 

the interview.     

A semi-structured interview guide was utilized during each interview.   Based on the knowledge and 

experience of interviewee, the interviewer had the autonomy to delve more deeply into a specific topic 

or move to the next one.  Different interview guides were utilized for the two primary types of 

interviewees – national- and district-level respondent.  The development and use of the interview guide 

was an iterative process as the enumeration team discussed and made modest changes during the 

enumeration process.   

 

Data Analysis  

Interview discussions were recorded as typed notes and written summaries.  Interviewees were asked 

questions about internal activities and external partners, which presented a risk of meaningful negative 

impact to the respondent.  To promote openness, the interview was not audio recorded.  Each interviewer 

entered written notes from the discussion into their respective password-protected computer.  When 

multiple interviewers were present, the set of notes were compared post-interview for consistency and 

combined to ensure all relevant information was captured for analysis.   

http://etd.uwc.ac.za/ 
 



61 
 

This research enlists a framework approach for manual qualitative content analysis17,206–208.  The 

researchers read through the interview notes to familiarize themselves with the key ideas.  Using the a 

priori study objectives and experience during the interview process, the researchers identified recurrent 

themes and developed a thematic framework to organize the results of the interviews.  Each interview 

transcript was annotated and results organized based on the thematic framework using Microsoft Excel 

software.  Development of typologies and associations were based on the interview results mapped 

against the thematic framework.  Data use for planning and prioritization was the analytic angle used for 

this study.    

 

Ethics 

The study requires confidential interviews with respondents in various ministerial positions, UN 

agencies and partners.  Given the nature of the questions and opinions solicited, disclosure of responses 

has a meaningful risk of negative impact on the respondent.  All respondents were given informed 

consent prior to the interview.  Each respondent was informed of the study’s benefits, risks, contact list 

and their right to stop the interview at any time.  Interview notes were recorded on computers by the 

enumeration team (no audio recordings).  All interview notes and identifiable information on respondents 

were stored on password protected computers with the enumeration team.  All interview and consent 

materials were presented to the National Health Science Research Committee of Malawi, which gave 

approval prior to undertaking the study. 

 

2.4 Findings 

 

In regards to data-derived decision-making, four (4) main thematic findings were recognized, including:  

1. RMNCH Trust Fund investment process was government-led and data-informed 

2. Data-informed decision-making permeates other technical working groups 

3. Common data challenges hamper progress and more pronounced at sub-national levels 

4. RMNCH Landscape Synthesis added value and should be sustained  
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RMNCH Trust Fund investment process was government-led and data-informed 

To make investment decisions for the two RMNCH Trust Fund grants, the Ministry of Health established 

the RMNCH Committee, which was led by the Ministry of Health and included UN agencies, 

development partners, civil society and implementing organizations.  The investment decision-making 

process had two fundamental steps: selection of 12 districts for investment; and selection of activities 

within those 12 districts (Figure 2.2).  To select the 12 districts for investment, the Committee used an 

equity-based approach to prioritize geographical areas with relatively weak health indicators.  Primary 

impact indicators from the Health Sector Strategic Plan (HSSP), such as maternal, newborn and child 

mortality, were used to compare districts as well as service and commodity availability and partner 

presence to facilitate implementation, among others.  The indicators were collated from various existing 

data sources including: 

[Table 2.2. Data Sources and Reports used by RMNCH Committee] 

Once collated across all districts, the Ministry of Health selected districts for investment based on the 

potential impact – the districts with the highest rates of mortality along with a relatively large population 

size.  The process embodies an equity-based approach to health systems investment.   

The second step for the investment plan was selecting activities within those 12 districts.  Once selected, 

each district presented a district gap analysis and activities for investment to the Committee.  In addition 

to quantitative measures of impact, districts incorporated qualitative information from facility and 

community interviews to ensure voices of the community were an integral part of decision-making.  

Based on the available data, the Committee targeted specific catalytic and complementary activities in 

each district to approve for funding.   

To ensure consistent performance, the Committee met on a regular basis – typically monthly – to review 

performance and implementation rate.  In addition, the Committee maintained continuous dialogue with 

districts to ensure favorable execution.  The RMNCH Committee formulated a deliberate process led by 

the Ministry of Health to engage an array of partners and incorporate extensive sub-national input in 

order to develop a data-informed, equity-based approach to RMNCH investment decisions.    

 

Data-informed decision-making permeates other technical working groups  

A common thread across RMNCH-related technical working groups is data-informed decision-making.  

In Malawi, most essential medicines are procured and distributed through the Central Medical Store 
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Trust (CMST); however, multiple partners manage parallel supply chain systems.    The Drug and 

Medical Supplies Technical Working Group (DMS TWG) provides a forum for the government and 

partners to coordinate drug management decisions as well as related infrastructure, workforce and 

training activities.  The DMS TWG wants "decisions to be evidence-based" and utilizes an array of LMIS 

and HMIS data sources (see Table 2.2) as well as the ‘Pipeline’ report, which collates data from multiple 

supply chain sources for a comprehensive view of commodity availability at national level.  

When a prospective commodity gap is identified in out-months – typically using the Pipeline report – 

the Ministry of Health, acting as the DMS TWG Chair, requests partner support to fill the pending 

shortfall.  Partners determine how procurement and resource allocation can be augmented to meet 

upcoming needs. For partners, final decisions are made outside the DMS TWG forum after confirmation 

with the partners’ internal teams – the decision is “left to partners to see what their budget can carry”.  

While official MoH decisions typically require endorsement from Senior Managers outside of DMS 

TWG.  When available resources cannot meet the demand across commodities, the DMS TWG 

prioritizes commodities and supplies with the highest impact.  In particular, the essential health package 

(EHP)197,209 is prioritized and other “must have” commodities for hospitals and health facilities with high 

impact and high consumption rates, such as amoxicillin.  In a similar fashion, when commodity storage 

at health facilities was identified as an issue, DMS TWG commissioned an assessment to identify the 

projected storage gap over the next 10 years for each facility.  Infrastructure investments were made for 

health facilities with the largest projected gap.   

In addition, the Reproductive Health Commodities Sub-committee and the Health Sector Strategic Plan 

(HSSP) undertakes similar data-informed decision-making processes and tries to “work as a team, not 

in isolation”.  In the case of HSSP, the process is similar to the RMNCH Committee including developing 

a situation analysis from a broad set of data sources and incorporating district improvement plans (DIP).   

In Malawi, establishing broad collaboration amongst partners - led by the MOH – to undertake data-

informed decision-making is the norm. 

 

Data challenges hamper progress and more pronounced at sub-national levels 

An array of challenges – data collection burden, processing and analysis, use, communication, quality, 

timeliness, and capacity - were identified across data systems and decision-making processes.    
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 Data Collection Burden: The incredible demand for data from health facilities creates a 

significant burden on health personnel.  By some accounts, due to the plethora of government 

and partner-supported programs, health facilities are required to tabulate - usually with no 

automated tools (i.e., ‘by hand’) – more than 800 indicators each month.  Moreover, with most 

of facility-level data collected on paper forms (e.g., LMIS, DHIS2), the production and timely 

transport of paper to and from facilities is resource intensive.  One respondent summarized this 

problem as simply a “need to identify critical data points for maternal and newborn health and 

make [data collection] routine”.   

 Data Processing and Analysis: While district level health information systems have improved 

in recent years, the tools lack specific utility for the District Health Officer (DHO).  In DHIS2, 

denominators for most indicators are not readily available; therefore, the DHO must export the 

data to Excel for proper analysis.  Dashboards are limited and while the DHO can create their 

own dashboard, the tool is rarely used.  In addition, multiple automated reports in the DHO LMIS 

(Supply Chain Manager software) fail to generate on a regular basis, which occurred during one 

interview.  At the national level, one respondent drew attention to the multiple and often 

uncoordinated planning processes, which led to redundant data processing and analyses.  

 Data Use: The demand for and use of data is a complex and discordant effort.  The high data 

collection burden is not matched with effective data use, which ultimately under-utilizes the 

health information system.  Respondents articulated that "we need to continue escalating the use 

of data" and some lamented that the demand within technical working groups for processed and 

packaged data analysis across the breadth of available indicators remains low.  For example, fill 

rates and distribution performance metrics are available within the LMIS, but are not processed, 

analyzed and presented to the DMS TWG.  At sub-national level, DHOs send the data upwards 

to the national-level, but it has limited capacity to provide feedback to health facilities (outside 

of infrequent supervision visits or poorly attended district review meetings), which in turn 

weakens data use capacity at facility levels.  There is a perception that district, facility and 

community stakeholders "do not have sufficient access to data to make decisions".  The DHO 

struggles to maximize use of available quantitative information for the DIP process.  To 

ameliorate this shortfall, DHOs conduct qualitative interviews and focus groups with 

communities; however, due to funding constraints the process often only happens once per year 

in one community.  Limited use of available data undermines the value of health information 

systems and the potential of subsequent decision-making.  
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 Communication: From the national to the community level, effectively presenting and 

communicating findings from the health information systems was a perceived challenge by 

respondents.  At the national level, access to user-friendly data presentations was a common 

complaint.  Moreover, there is a perception that “communication is too high-level” where 

advocacy and communication packages do not respond to district or community needs.   At the 

DHO, report-writing skills of staff was an area for improvement.  While training on data 

management was common, skill building around writing, presentation and communication of 

results was limited.    

 Data quality: While not uniform, a perception of poor data quality existed for some data sources.  

For example, in LMIS, there is no routine audit mechanism for data quality.  Supervisor visits 

are held to support capacity building and review data submissions; however, these visits can be 

infrequent (more than a year in some cases).  Moreover, funding shortfalls or ‘push’ supply 

systems often provide commodity replenishment that is inconsistent with current stock status or 

requested quantities, which creates less incentive to maintain accurate data submissions.  Within 

DHIS2, the quality of many RMNCH indicators is deemed insufficient for commodity 

quantification analyses; therefore, estimates are used. 

 Data timeliness: The timeliness of data reporting has improved in recent years but remains 

restrained.  For example, within the monthly stock status reports (known as HTSS report), 

reporting rates increased from approximately 60% in 2013 to more than 90% in 2016.  However, 

if a health facility reports before the monthly deadline, but reports on only a small fraction of the 

commodities stocked in the facility, then the submission is still considered sufficient and timely.      

 Capacity: A common challenge at all levels of the health system relates to human resource and 

technical capacity.  Each challenge listed above within the health information system (e.g., data 

collection, analysis, use, communication, etc.) is affected by human resource capacity.  Training 

of sub-national personnel across these technical skill sets has been undertaken; however, high 

turnover has destabilized these foundational steps.  

 

RMNCH Landscape Synthesis added value and should be sustained 

The RMNCH Landscape Synthesis was considered a valuable addition to the data use and planning 

processes.  Respondents appreciated the type of information collated and the presentation format.  The 
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breadth of information on RMNCH services and commodities facilitated the engagement of multiple 

ministerial departments (e.g., regulatory, supply chain, quality control) and partners to help illustrate 

their interconnected objectives.  The approach of using available quantitative data complemented with 

expert interviews was perceived as an efficient use and showcase of existing health information systems.   

The perceived limitations of RMNCH Landscape Synthesis included the possibility of adding 

commodities, indicators or improving the presentation format, but most critiques focused on the sub-

national data.  While the RMNCH Landscape Synthesis was a useful tool for national level decision-

making, disaggregated district-level data was absent and thus utility at the sub-national level is minimal.  

Expansion of the RMNCH Landscape Synthesis to district-, facility- and community-level information 

was a common suggested improvement.   

Given the utility of the RMNCH Landscape Synthesis, respondents overwhelming supported sustaining 

the RMNCH Landscape Synthesis.  Most respondents proposed integrating the RMNCH Landscape 

Synthesis into similar Ministry of Health data management processes – possibly in the Department of 

Planning and Policy Development.  However, "sustainability for next 5-10 years will depend on 

partnership arrangements", thus partner support would likely be needed to ensure sufficient capacity was 

available for the immediate transition and the longer-term.  

 

2.5 Discussion 

 

In the last two Health Sector Strategic Plans dating back to 2011197,210, the Malawi Ministry of Health 

has advocated for equity-based investments and data-informed decision-making.  This study illustrates 

the MOH putting these principles into practice – not simply with the HSSP but extending to other funding 

sources and technical working groups.   This parallels attempts across other developing countries towards 

equity-based investment approaches211–214.  While socio-political influences have the potential to impact 

decision-making in Malawi215, these findings showcase a data-driven investment process for equitable 

health systems strengthening.  However, strides to ameliorate the persistent challenges found in this 

study surrounding HIS and decision-making are paramount for effective and sustainable planning and 

implementation.   
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Linking Data Use and Quality   

Malawi is constrained by the interlocking forces of data quality and data use.  The results of this study 

are consistent with experiences in other countries where perception of data quality is intertwined with 

insufficient data use7,216–222. For example, Nicol and colleagues216 illustrated how a lack of trust in the 

quality of HIV-related data source in South Africa was a barrier to information use from national 

program managers down to facility managers. Data use and data quality constitute a mutually reinforcing 

cycle7,216,220,223,224.  The perception of low data quality reduces use.  Conversely, low use reduces the 

incentives to maintain data quality.  In Malawi, reasons abound for these circumstances including 

unreasonable data collection burden at sub-national level, low analytic capacity, insufficient supervision, 

and lack of a clear champion or “big sponsor” among stakeholders to continually drive progress in 

DHIS2225,226.  Collectively, stakeholders in Malawi must facilitate upward momentum within this cycle 

– accelerating data use to improve quality or vice versa.  Even when data quality is perceived as poor for 

a specific data source, using the data is an effective approach to improving quality216.  Moreover, to 

improve data quality and use, Harrison and Nutley220 recommend, among other activities to 

institutionalize data quality assurance, build capacity around data analysis and interpretation, and 

harmonize reporting procedures across donors.  

 

These substantive barriers and corresponding tasks will require a collaborative approach to health 

information system (HIS) strengthening.  To this end, Malawi recently initiated a country-led 

collaborative approach to HIS planning and investment around a proverbial ‘one country’ M&E 

platform.  An MOH-led M&E Taskforce was created to guide a process of coordinated investments in 

HIS, rationalization of indicators, and reduced HIS fragmentation , among other activities227.   

Furthermore, Malawi is undertaking an ambitious long-term effort to establish a national interoperable 

HIS226,228.  Along with the new Health Sector Strategic Plan (HSSP)197, Malawi is setting a foundation 

to make coordinated and substantive improvements to HIS in the coming years. 

 

Extending utility to sub-national levels: district, facility and community   

While some improvements are needed, this study illustrates that national-level planners and managers 

successfully use the HIS to make data-informed decisions and investments; however, sub-national 

personnel have fewer tools, technical capacity and resources to effectively institutionalize data-driven 

decision-making.   These findings parallel other studies that identify similar challenges with a high local 

data collection burden184,220,229,230, poor local data use216,231, insufficient subnational capacity216,219,220, 
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and lack of a data-oriented culture216,220,232,233.  First, excessive data collection burden on health is a 

common problem – a recent study in Tanzania found that facility-based health staff spent 25-30% of 

their time completing reporting forms229.  The MoH can look to reduce the data collection burden at sub-

national levels by working with health programs and partners to match prioritized data use needs to a 

limited, rationalized set of data collection demands.  Ensure each level has sufficient resources to capture 

this rationalized list of indicators (without jeopardizing quality of care) and remove the rest.  Indicator 

harmonization is consistent with the principle and practice of the Health Data Collaborative186,187,227, 

which includes membership of key partners, such as UNICEF, WHO, World Bank, USAID and UNFPA.   

 

Second, in terms of local data use, HIS improvements are typically targeted at district or regional level, 

which overlook local decision-makers and their data needs230,231.  Moreover, Chaulagai and colleagues215 

found that within Malawi that accountability for public servants was constrained by limited access to 

and interpretation skills for health data.  Therefore, organizations must push efforts at the community-

level to provide relevant and user-friendly information to local decision-makers, improve social 

accountability and engagement with civil society organizations.  For example, implementing 

community-level scorecards234 between health providers and community members to outline 

expectations from each party and develop corresponding improvements plans in an open and collective 

manner.      

 

Third, these findings indicate district- and facility-level managers need enhanced capacity and tools to 

effectively utilize information to improve healthcare delivery.  This is consistent with the 2005 findings 

from Chaulagai and colleagues215 in Malawi where managers throughout the healthcare system had 

limited capacity to use data for decision-making.  As outlined by the Health Metrics Network184, district-

level decision-makers need a variety of data tools and reports to consolidate information across multiple 

sources to effectively manage the health system.   Creating harmonized district-level scorecards (or 

dashboards) – similar to the Malawi’s national RMNCH Scorecard235 – is a productive start.  Moreover, 

in recent years, MoH and partners have supported the District Health Performance Improvement 

(DHPI)236 approach in select districts, which builds capacity on local data use for equity-based bottleneck 

analyses and strategic planning.  In a decentralized health system, extending these capabilities to all 

districts will improve local governance and long-term, evidence-based planning across the country.   
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Lastly, the results of this study indicate Malawi has taken critical steps to build a data-oriented culture 

within its national leadership.  As Lorenzi and Riley237 proffer, leadership sets the pace for cultural shifts 

in an organization.  However, like many other countries220,232, Malawi needs to improve the data use 

culture at sub-national levels.  To this end, Malawi is undertaking a new initiative to strengthen health 

services with the Quality, Equity, Dignity (QED) Network to Improve Quality of Care for Maternal, 

Newborn and Child health23,238.  The approach focuses on strengthening quality improvement (QI) 

culture and establishing QI teams of existing personnel at district and facility levels.  As outlined by 

Green and de Kock239, QI teams  undertake short cycles of improvement where they will identify urgent 

problems (e.g., low utilization of oxytocin), test new ways of working (e.g., ensure oxytocin available 

and ready at frontline), measure and study the results, and sustain successful changes to operation.  This 

approach has the potential to fundamentally change how sub-national (and national) personnel 

successfully use and engage with health information systems in more efficient and cost-effective ways.     

 

National-level capacity building and sustainability of the Landscape Synthesis 

One of the most frequently mentioned and most intractable challenges is capacity building for 

information-use across all levels of the health delivery system5,184,220,231,240.  In this study, respondents 

anticipated the need for capacity building in Malawi MOH at the national level in order to sustain the 

RMNCH Landscape Synthesis.   This is consistent with the additional support for other recent data-use 

initiatives, such as the Resource Mapping241 and RMNCH Scorecard235.    Capacity is typically provided 

by partners on an ongoing basis, but to ensure more sustainable operations, any partner arrangements 

should require clear deliverables on governmental capacity building and handover.   

Transitioning the RMNCH Landscape Synthesis to local institutions provides an opportunity to more 

fully adapt the tool to the Malawian context – both nationally and sub-nationally.  The tool was originally 

designed to track progress for the 13 life-saving commodities as “tracers” for the wider supply chain, 

but various public health practitioners, such as Bhutta 122, have proposed adjustments to this list.  Malawi 

can modify the list of commodities or related indicators to fulfill the vacillating monitoring needs of the 

Malawian health system, such as incorporating recent evidence on antenatal corticosteroids123.  As 

advocated by Nutley and Reynolds7, engaging the data users and data producers at multiple levels of the 

healthcare system will ultimately increase the demand for and use of the RMNCH Landscape Synthesis 

in Malawi.   
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Limitations 

This study has several limitations.  Due to the rapid assessment (RA) approach, the study team had 

limited time for an in-depth examination of the subject matter.  The short time window may have 

restricted interview participants based on scheduling availability, although only one organization on the 

interview list was not available.  UNICEF provided the interview list, which may have unintentionally 

biased the respondent selection towards favorable opinions.   No facility-based personnel or community 

members were interviewed; therefore, the perceptions of facility or community issues were not 

corroborated and could present an area for further research.  In addition, some questions asked were 

about experiences over the past 2-3 years; therefore, recall bias is possible.  Lastly, to improve openness 

of the respondent, a tape recorder was not used during the expert interviews, which may have resulted 

in lost or misinterpreted information and limits the interviewer’s ability to document verbatim quotes.  

While every effort was made to instill an open yet confidential environment for the expert interviews, 

participants may have been reluctant to provide negative information about the process or partners.    

 

2.6 Conclusion 

 

The data-informed, equity-focused decision-making process for the RMNCH Trust Fund proposal 

provides an effective model for inter-agency investment prioritization.  Strengthening data-informed 

decision-making will require financial and political commitments to HIS and capacity building for data 

use, particularly at sub-national levels.  New initiatives (e.g., M&E Taskforce / Health Data 

Collaborative and QED Network to Improve Quality of Care) provide opportunities to further improve 

data-informed decision-making.   
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Figure 2.1. UNCoLSC: 13 Commodities and 10 Recommendations 

Source: 1 
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Figure 2.2. RMNCH Trust Fund investment process 

 

 

 

  

36 Districts 

Prioritized  
12 Districts 

Activities  
Selected 

Step 1. To select the 12 districts out 

of 36 for investment, the Committee 

prioritized the potential impact – 

selecting the poorest performing 

districts (e.g., highest rates of 

mortality) with a relatively large 

Step 2. To select activities within the 12 
districts, each district presented a gap 
analysis using quantitative and 
qualitative data from health facilities 
and community interviews.   The 
Committee prioritized complementary 
and catalytic interventions.   
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Table 2.1. Summary of Participants 

 

Participant Category # of Interviewees 

# of Organizations 

/ Departments 

National Ministry of Health 4 3 

UN Agencies 2 2 

Development Partners 6 5 

District Health Offices 6 2 

Total 18 12 

 

 

  

http://etd.uwc.ac.za/ 
 



74 
 

 

Table 2.2. Data Sources and Reports used by RMNCH Committee 

 

Category Information System Related Analyses / Reports 

Population-based 

Surveys 

Demographic and Health 

Survey (DHS) 
  

Logistics 

Management 

Information Systems 

(LMIS) 

OpenLMIS 

Monthly stock status at 

health facilities (known as 

HTSS report) 

Central Medical Store Trust 

(CMST) information system 

Inventory Management 

reports (e.g., stock levels, 

procurement, and 

distribution) 

Health Facility 

Assessments 

Emergency Obstetric Care 

(EmOC) Assessment 
  

Service Provision 

Assessment (SPA) 
  

Health Management 

Information Systems 

(HMIS) 

DHIS2 RMNCH Scorecard (ALMA) 

Budgetary / Financial Resource Mapping   

Other 

RMNCH Landscape 

Synthesis 

RMNCH Landscape 

Synthesis: Summary Report 

Health Program Data   

District Implementation 

Plans (DIP) 
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Chapter 3: Progress towards the UN Commission on Life Saving 

Commodities recommendations after five years: a longitudinal 

assessment 

 

Citation242: Nemser B, Sera D, Springstubb N, et al. Progress towards the UN Commission on Life 

Saving Commodities recommendations after five years: a longitudinal assessment. J Glob Heal 

Reports. 2020;4. doi:10.29392/001c.12745 

See Appendix Section C.1 for published manuscript. 

 

Key Messages 

 Substantial progress was evident towards UNCoLSC recommendations for improving access to 

life-saving commodities – particularly for stock availability at health facilities, training of 

health workforce, and treatment guidelines.  

 Countries continue to struggle with fragmented supply chains, regulatory efficiency, and 

commodity quality and safety systems.   

 

 

3.1 Abstract 

 

Background 

In 2012, the UN Commission on Life Saving Commodities (UNCoLSC) articulated a series of 

recommendations to expand access to 13 life-saving reproductive, maternal, newborn and child health 

(RMNCH) commodities with the greatest potential to reduce preventable deaths. We conducted a five-

year longitudinal assessment of progress towards achieving these recommendations among countries in 

sub-Saharan Africa and Southeast Asia.   
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Methods 

Between 2013 and 2017, national reviews were undertaken at two time points among 14 countries with 

a high burden of preventable maternal-child deaths who were receiving support from a multi-UN 

agency RMNCH technical support and financing mechanism.  Data were drawn from national health 

documentation (e.g., strategic plans, policies, guidelines); logistics management information systems; 

national household and health facility surveys; and interviews with governments and development 

partners. 

 

Results 

Over time, the percent of health facilities with stock availability showed a statistically significant 

increase of five percentage points from 69% to 74% (median).  Recent training at health facility also 

displayed a significant increase of eight percentage points from 38% to 46% (median).  National 

RMNCH coordination mechanisms, treatment guidelines, and national training curricula and job-aids 

were near fully redressed.  However, countries continue to face persistent supply chain challenges 

including national stock-outs, tracking commodities throughout the supply chain, and strengthening 

medicine control laboratories. 

 

Conclusions 

While substantial progress has been made in improving access to life-saving commodities, including 

stock availability and workforce training at health facilities, additional efforts are required to improve 

regulatory efficiency, enhance commodity quality and safety, and reduce supply chain fragmentation.   

 

 

3.2 Introduction   

 

Over the past two decades, substantial declines in maternal, newborn and child mortality have been 

observed among least developed countries243–245.  However, preventable deaths take place far too 

commonly177 with maternal deaths underpinned by pregnancy-induced hypertension, post-partum 

bleeding and infection246; newborn deaths linked to preterm birth complications, intrapartum events, 

and infection (sepsis / meningitis)247; and child mortality led by pneumonia and diarrhea 

incidence243,247.  Despite improved access to healthcare246, the quality of these services often remains 

sub-standard 248–251. 
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Systems to ensure availability and access to safe, effective and affordable reproductive, maternal, 

newborn and child health (RMNCH) commodities can make major inroads in the prevention and 

management of the most common causes of mortality246.  The UN Commission on Life-saving 

Commodities for Women and Children (UNCoLSC) was established to articulate key bottlenecks and 

define strategies to address them. In its report from September 20121, the Commission prioritized 13 

low-cost and high-impact commodities across the RMNCH spectrum (Figure 3.1) that if implemented 

at-scale could make a substantial impact in reducing preventable deaths.  The UNCoLSC also outlined 

a set of recommendations for addressing wider health system challenges that required concurrent 

attention – from procurement and regulatory systems and supply chains, to up-to-date health worker 

training materials (Figure 3.1).  While limited in number, the 13 prioritized commodities were intended 

to act as tracers to provide a high-impact focus in the face of multiple competing priorities.  

 

To take forward the UNCoLSC agenda, a multi-UN agency technical support and financing 

mechanism was established to accelerate progress towards maternal and child mortality goals among 

countries where progress was off-track. Three main strategies were implemented11.  First, a country 

engagement process was undertaken to generate RMNCH acceleration plans. This included a 

systematic assessment of RMNCH commodity-related bottlenecks, an identification of prioritized 

interventions, an assessment of technical and financial contributions from development partners (i.e., 

resource mapping), and an articulation of critical resource gaps.  This country engagement process was 

led by the government, shaped by International Health Partnership principles252, and informed by 

global and country-level partners.  Second, catalytic financial resources were made available from a 

multi-UN agency financing mechanism (RMNCH Fund) to support RMNCH acceleration plans.  

Third, a network of technical resource teams provided additional support to address global barriers and 

facilitate country implementation.    

 

The aim of this paper is to examine country-level progress against the UNCoLSC recommendations 

over a five-year period. The specific objectives are to profile availability and access to the 13 

commodities and the status of key health systems enablers among high-burden countries; to document 

specific areas of progress and remaining bottlenecks; and to generate learning to inform the 

Sustainable Development Goal framework and Universal Health Coverage (UHC) agendas.     
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3.3 Methods   

 

To assess the baseline status and progress towards the UNCoLSC recommendations, an RMNCH 

situation analysis was conducted in countries receiving support from the RMNCH Fund.  This analysis 

included a synthesis of existing data sources including governmental and partner documents (e.g., 

national strategic plans, essential medicines lists, treatment guidelines, regulatory and policy briefs, 

commodity registers, training curricula), and aggregated quantitative measures from various sources 

(e.g., health facility assessments, health and logistics management information systems).  These data 

sources were complemented by semi-structured interviews with government officials, programme 

managers, regulatory and supply chain agencies and in-country partners.  The situation analysis and 

performance indicators (Table 3.1 and 3.2) were designed in consultation with the UNCoLSC technical 

resource teams (TRTs), a network of approximately 450 experts across 85 organizations, as well as the 

UNCoLSC Monitoring and Evaluation Advisory Group11.   

 

Within each country, the situation analysis was typically completed over a 2-4 weeks by a trained 

facilitator, who collaborated with local ministries, UN country teams and in-country partners.  These 

efforts were supported by a multi-UN agency Strategy and Coordination Team (SCT), which 

facilitated engagement with in-country partners, trained enumerators, coordinated content review, and 

performed standardized analysis to provide consistency of results across countries and over time. The 

SCT conducted quality assurance on each country assessment and reviewed the results, data sources, 

and list of experts interviewed with country teams to ensure accuracy and completeness.  While 

national ministries had discretion over the timing of data collection, this study includes countries 

where a baseline round of data collection was conducted within one year of program initiation (2014-

2015; see Appendix Table C.1) and where a repeat round took place during 2016 or 2017.  Results 

from country assessments were entered into a relational database (MS Access, Microsoft Inc, Seattle, 

WA, USA), processed using R software (R version 3.2.0, Vienna, Austria), and uploaded to a web-

based platform and documented in summary reports for review by country teams.  Detailed methods 

and initial results were previously published11.  All statistical analyses with estimates were conducted 

in STATA software version 14 (College Station, TX, USA).    

 

Quantitative indicators 
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Quantitative indicators derived from nationally-representative population- and facility-based surveys 

are defined in Table 3.1.  To assess change-over-time, indicators from the most recent available survey 

(i.e., endline) were compared to an earlier data collection (defined as since 2010 and prior to RMNCH 

Fund initial implementation within each respective country). Selection of data pairs (baseline and 

endline data points) prioritized comparable indicator generation methods and recency of collection.  If 

data prior to RMNCH Fund implementation was unavailable, then the earliest data source after 

implementation was used to illustrate trends.  In order to identify all available population- and facility-

based survey data sources, the SCT consulted with country teams, global UN agencies and 

development partners to ensure dataset completeness.  Results from population- and facility-based 

surveys were included if available by June 2019.  For quantitative indicators, non-parametric paired t-

tests were used, due to skewness, to assess statistical significance between baseline and endline 

distributions.   

 

Categorical indicators 

 

A range of categorical indicators for assessing well-known20,122 in-country health system and 

commodity-specific bottlenecks were defined through consultation with a global network of technical 

experts11 (Table 3.2).  A standardized assessment criteria was developed (see Appendix Table C.8) and 

dichotomous conditions to meet the minimum performance threshold were defined in Table 3.2 to 

ensure comparability across countries.  These categorical indicators were collected during the country-

specific situation analysis with baseline and endline time periods listed in Appendix Table C.1.  

Indicators related to health systems are reported once per country, while commodity-specific indicators 

are reported once per commodity per country (i.e., up to 13 times per country).  To evaluate statistical 

significant for categorical indicators, paired t-tests were used between average baseline and endline 

values. 

 

3.4 Results 

  

Between January 2013 to December 2017, 14 countries in sub-Saharan Africa and Southeast Asia 

underwent two assessment rounds including Bangladesh, Benin, Burkina Faso, Cameroon, Democratic 
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Republic of the Congo (DRC), Ethiopia, Malawi, Mali, Nigeria, Pakistan, Senegal, Sierra Leone, 

Tanzania and Zambia (see Appendix Table C.1 for complete list and timeline of data sources). 

 

Commodity availability and logistics management 

 

Analysis of stock availability – defined as commodity physically available at health facility at time of 

assessment - is profiled in Table 3.1 and disaggregated by commodity in Figure 3.2.  Collectively, 

there was a statistically significant increase of five percentage points in stock availability of life-saving 

commodities over the observation period (69% to 74%, P=.001, Table 3.1).  Commodities with the 

largest improvement included Magnesium Sulfate (24 percentage point increase), Misoprostol (+25 pp) 

and injectable antibiotics for newborns (+11 pp).  Notably, Misoprostol and Magnesium Sulfate had 

among the lowest baseline availability and thus greatest room for improvement.  At most recent 

assessment, injectable antibiotics, oxytocin and implantable contraceptives were the most widely 

available (Figure 3.2).  Conversely, a number of reproductive and child health commodities had 

declined in availability including female condoms (-11 pp), emergency contraceptives (-2 pp), and 

amoxicillin (-12 pp).  In nearly half of facilities, Misoprostol, Chlorhexidine, and neonatal 

resuscitation equipment were unavailable at the most recent facility assessment.   

 

Stock-outs at national warehouses occurred more often over time (Table 3.2) and were most prevalent 

at the most recent assessment for magnesium sulfate, chlorhexidine, and zinc (see Appendix Table 

C.2).  Conversely, female condom, contraceptive implants, and injectable antibiotics for newborns had 

the fewest national stock-outs by 2017.  Across countries, only a handful of commodities (7%) were 

added into eLMIS to track distribution from central warehouses to service delivery points (Table 3.2).  

By 2017, just over half (57%) of life-saving commodity were tracked in eLMIS across countries (Table 

3.2), while comprehensive monitoring platforms exist in less than half of countries.   

 

Health worker performance 

 

Over the observation period, health facilities with a recently trained staff member rose by eight 

percentage points (P=.003) to 46% (Table 3.1).  In addition, availability of job-aids and/or checklists at 

health facilities increased to 66% (+13 pp).  Moreover, to support workforce performance, 12% and 
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19% of life-saving commodities were added to national training curricula and job aids, respectively, 

across countries (Table 3.2).   

 

Regulatory efficiency and quality strengthening 

 

Regulatory efficiency indicators were the strongest performers over time (Table 3.2).  For example, 

across countries, an additional 20% of the life-saving commodities were collectively added to national 

essential medicines lists in the preferred formulation, 11% of commodities were incorporated into 

national treatment guidelines, and another 12% of commodities were fully registered in-country (each 

P<.005).  Collectively, regulatory indicators also had the fewest outstanding gaps by 2017.    

 

In this study, countries strengthened the sampling and quality testing of drugs (i.e., post-market 

surveillance) and nearly all countries procured drugs from good manufacturing practice (GMP) 

accredited manufacturers (Table 3.2).  Unfortunately, the capacity of national control laboratories has 

declined over time and patient safety monitoring remains low.   

 

 Generating Demand and Reaching Women and Children 

 

In this study, modest gains were made in establishing national demand generation and behavior change 

plans for life-saving commodities that included domestic budget allocations (Table 3.2).  During the 

observation period, small improvements were seen for removing financial access barriers (i.e., user 

fees); however, gaps still exist in approximately half of service delivery areas across countries (Table 

3.2).  Where data were available, coverage rates (i.e., percent of affected population receiving 

appropriate treatment) increased two-fold over the observation period (P=.111), but remains low for 

many commodities (Table 3.1), such as ORS (median 37%), Zinc (27%), and contraceptive implants 

(6%) (Appendix Table C.6). 

 

 Other Health System Enablers 

 

Over time, results-based financing programs were more prevalent and all 14 countries had RMNCH 

coordinating mechanisms by 2017 (Table 3.2).  However, countries struggled to finalize national 
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costed RMNCH plans with secured domestic budget allocation as well as develop commodity security 

strategies. 

 

3.5 Discussion 

  

This study assessed the ambitious UNCoLSC recommendations to improve availability and access to 

13 life-saving commodities among countries in Africa and Asia with among the highest global burden 

of preventable maternal child deaths.  Service readiness, including availability of commodities, 

improves the likelihood of receiving good quality services248,253–255.    Over the observation period, 

commodities were collectively more available; however, some commodities fared better than others 

(Figure 3.2).  Commodities to reduce maternal deaths, treat newborn infection, and long acting 

methods for pregnancy prevention became more widely available.  Scale-up of contraceptive implants 

have been a concerted focus of recent international and domestic efforts38,256, while the low cost and 

long regulatory history of oxytocin and injectable antibiotics, such as gentamicin, facilitate efficient 

delivery through the supply chain66,91,113.  Conversely, access to misoprostol, chlorhexidine, antenatal 

corticosteroids and newborn resuscitation equipment still hovers around half of health facilities.  

Emerging science on the effective use of Chlorhexidine137 and antenatal corticosteroids122,123 produced 

operational re-examination, clouded guidance and limited scale-up.  While the administration of 

misoprostol to prevent and treat post-partum hemorrhage is expanding to home-births95, it can also be 

used to induce abortion, which can limit cultural adoption and the need for local stock availability.   

 

Maintenance of national stock levels for essential commodities declined over the observation period 

and requires urgent attention.  Increasing the use of centralized procurement through partners, such as 

family planning commodities, is cost-effective and efficient, but needs complementary in-country 

coordination257,258.  Often the discordance of national budget and cash flow cycles impedes the 

efficient bulk purchase of commodities by national governments.  Innovative bridge funding 

mechanisms or working capital facilities (with prompt payback terms) to support local procurement 

through established systems could reduce stock-outs and save money259.  Once procured, ensuring 

efficient, timely and equitable distribution of commodities within country relies on electronic logistics 

management information systems (eLMIS).  In-country supply chains are often fragmented across 

multiple partners along with the corresponding eLMIS, which limits performance and timely corrective 

action260,261.  The Health Data Collaborative (HDC) has set out to support the harmonization and more 

http://etd.uwc.ac.za/ 
 



83 
 

efficient use of information systems262.  Expanding the domain of HDC or applying the same 

principles to complex issues such as supply chains and eLMIS is warranted to reduce fragmentation 

and improve efficient data use.   

 

Inadequate workforce competences is an underlying operational barrier to effective healthcare 

delivery20,263.  To further strengthen the patient-provider interface, countries in this study improved 

national health workforce resources (e.g., training curricula and job-aids / checklist) as well as facility-

based training.  Since countries trained staff at just under half of health facilities within 12 or 24 

months, the ability to reach all facilities could take approximately three to five years (assuming 

equitable distribution).  This collective training capacity should inform introduction rates for new 

commodity guidelines and technology in the future.  Prioritized investments and improved metrics on 

health workforce training and guidance (e.g., job-aids) portend enhanced quality of service delivery.  A 

new opportunity for acceleration is the Network for Improving Quality of Care (QOC) for Maternal, 

Newborn and Child Health238,264, which aims to establish local quality improvement teams to identify 

quality shortfalls and undertake quick cycles of problem-solving for facility-driven improvement and 

preparedness.  Unfortunately, the utilization and quality of facility-level care is clouded by the lack of 

coverage data265–267 for administration of life-saving interventions at health facilities (e.g., oxytocin, 

injectable antibiotics).  Moreover, while this study had access to the health management information 

systems, such as DHIS2, in most countries, the data available from these sources at time of assessment 

was deemed insufficient to generate a valid estimate of intervention coverage over time.  

 

Delays in regulatory approval limit pharmaceutical companies interest in providing drugs to 

developing countries, which creates a market opportunity for an influx of counterfeit drugs268,269.  In 

this study, regulatory indicators exhibited significant improvement; however, they require regular 

review to ensure the latest treatment guidelines and formulations are adopted and product registration 

does not expire.  With the rise of counterfeit drugs in circulation270, countries need quality controls and 

monitoring of medicines to ensure the safety and effectiveness of drugs is intact when reaching women 

and children.  Aside from post-market surveillance, there was little to no improvement in quality 

strengthening, which have been persistent intractable bottlenecks268.  Several interconnected regional 

efforts, such as the African Medicines Regulatory Harmonization (AMRH) Initiative271, continue to 

strengthen fragmented regulatory environments and improve the availability of safe and effective 

commodities.     
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The collective improvements against the UNCoLSC recommendations mirrored the predominance of 

supply side investments prioritized by country teams and financed via the RMNCH Fund (see 

Appendix Figure C.2).  More than 80% of these expenditures were allocated towards two UNCoLSC 

recommendations: supply and awareness (e.g., commodity procurement, integrated LMIS, and supply 

chain management); and health worker performance and accountability (e.g., staffing, training, 

supervision, job-aids / checklists).  These RMNCH acceleration plans were developed by government-

led RMNCH coordinating mechanisms using a resource mapping across partners170,195; therefore, 

expenditures against the RMNCH Fund provide a window into national priorities and funding gaps 

facing governments, UN agencies and development partners (see Appendix Table C.7).  An example is 

provided below (Panel 3.1), which outlines the experience of the United Republic of Tanzania with the 

RMNCH Fund.  In terms of sustainability, the RMNCH Fund provided short-term catalytic funding 

towards the UNCoLSC agenda.  This short-term funding is small relative to potential domestic 

allocations; however, domestic budget allocations were often unpredictable and vacillated year-to-year 

across countries (Table 3.2).  This type of shorter-term gap filling to support existing country-derived 

strategic plans should complement new longer-term funding sources, such as the Global Financing 

Facility, as they are actuated and put towards the same strategic vision174,272.   

 

There were several limitations in this analysis that are important to draw attention to.  First, gaps in 

data availability, such as maternal and newborn service delivery at health facilities, persist and 

constrained interpretation of community impacts.  This study used the RMNCH Situation Analysis 

process, which is relatively easy and low-cost to conduct, but relies on existing data sources174,195.  The 

tool can be adapted for country context, such as sub-national use or expanded commodity and 

equipment list, but does not establish new primary quantitative datasets for analysis.  Second, the 

identification of operational bottlenecks relies on performance thresholds defined by a panel of 

experts; however, during enumeration, participant input and categorization by individual enumerators 

may be subjective and introduce bias.  Third, countries assessed that met the requirements for this 

study (e.g., multiple data collection rounds of the RMNCH Situation Analysis) may not represent 

conditions experienced in other countries or regions.  Fourth, this study did not analyze global-level 

UNCoLSC recommendations (e.g., product innovation and market shaping), which were assessed in a 

previous study11, but could affect progress against related in-country bottlenecks.   Next, this study 

utilized point estimates from facility- and population-based surveys to statistically analyze trends.  The 
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raw datasets had limited availability and their analysis was beyond the scope of this study, but may 

generate more decisive results and worthy of future research.  Finally, the timeliness and consistency 

of available data sources may obfuscate recent changes.  For example, this study utilized health facility 

assessments supported by various international institutions, including UNFPA (service delivery point 

survey), WHO (service availability and readiness assessment), and USAID (service provision 

assessment).  While UNFPA has by far the most frequent data collection, the WHO and USAID tools 

are more comprehensive.  Unfortunately, the tools are not entirely compatible among agencies (such as 

content and methodologies) and collection schedules are uncoordinated.  The inter-agency HDC has 

undertaken an effort to harmonize these tools and data collection schedule among partners262.   

 

3.6 Conclusion  

 

Over a five-year period, significant improvements in commodity availability and health workforce 

training at the facility level were observed overall.   Important commodity-related bottlenecks, such as 

coordination mechanisms, regulatory requirements, and national training curricula and job-aids, were 

near fully rectified.  However, critical supply chain and medicine safety functions showed inconsistent 

improvement and remain an impediment to universal access.    Leveraging the lessons learned from 

this unfinished UNCoLSC agenda can help in-country and global initiatives – such as the African 

Medicines Regulatory Harmonization, Global Financing Facility, Health Data Collaborative, and 

Quality of Care Network - address these remaining barriers to women and children receiving life-

saving commodities and ultimately reaching universal health coverage. 

 

 

 

Panel 3.1: Implementation Experience: United Republic of Tanzania 

 

The United Republic of Tanzania received two rounds of financing: US$4.0 million in end 2013; and 

US$11.9 million in 2015 from the RMNCH Fund.  Planning of grant investments was led by the 

government and involved diverse stakeholders including multiple governmental agencies, UN 

organizations, and implementing partners.     
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All interventions selected for grant funding were consistent with the national ‘Sharpened One Plan’273 

as well as the Big Results Now274 agendas.  The initial grant supported the registration of 12 Life 

Saving Commodities (with the exception of Chlorohexidine); roll out of information systems (eLMIS 

and ILS gateway) to assist supply chain management and procurement of essential commodities; and 

nationwide Comprehensive Emergency Obstetric and Newborn Care (CEmONC) assessment of 

facilities.  The second round of engagement with RMNCH Fund, broadened the activities to include 

upgrade of eight facilities to CEmONC, 67 ambulances procured and delivered to districts, and the 

establishment of two blood banks to help deliver comprehensive maternal care. 

 

To initiate the grant process, a diverse, multi-sector coordinating platform was established with regular 

meetings and discussions among stakeholders.  This improved planning, resource allocation, 

partnership between the Government and the UN agencies.  The grant terms of the RMNCH Fund 

were flexible and allowed the Tanzanian coordinating platform autonomy to select and adjust 

investments in RMNCH activities as needed – starting with a life-saving commodities focus and then 

broadening.  This enabled strategic and adaptive selection of interventions to meet national and local 

needs.   Lastly, the timing and adaptive use of funds helped lay the foundation for future investment 

mechanisms, such as the Global Financing Facility (GFF).   
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Acronyms 

 

AMRH: African Medicines Regulatory Harmonization 

CEmONC: Comprehensive Emergency Obstetric and Newborn Care 

DFID: Department For International Development 

DHIS2: District Health Information System 2 (software) 

DRC: Democratic Republic of the Congo 

eLMIS: Electronic Logistics Management Information System 

GFF: Global Financing Facility 

GMP: Good manufacturing practice 

HDC: Health Data Collaborative 

ILS: Integrated Logistic System 

LMIS: Logistics Management Information System 

NORAD: Norwegian Agency for Development Cooperation 

ORS: Oral Rehydration Salts / Solution 

QOC: Quality of Care 

RMNCH: Reproductive, Maternal, Newborn, and Child Health 

SCT: Strategy and Coordination Team 

UN: United Nations 

UNCoLSC: United Nations Commission on Life-saving Commodities for Women and Children 

UNFPA: United Nations Population Fund 

UNICEF: United Nations Children’s Fund 

USAID: United States Agency for International Development 

WHO: World Health Organization 
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Table 3.1: Median percentage change over time for quantitative UNCoLSC indicators derived 

from health facility and population-based surveys - cumulative across 14 countries and 

commodities  

 

UNCoLSC  

Indicator and Definition to meet minimum threshold 

  Baseline Endline      

RECOMMEN
D-ATION 

n 
Median % 
 (95% CI) 

Median % 
 (95% CI) 

Change 
Median 

P-value 

Supply and 
Awareness 

Percentage of facilities with stock available: % of health 
facilities with no commodity stock-out at time of assessment (for 
facilities authorized to provide the commodity) 

109  
69.0  

(60.2 - 77.8) 
74.0 

(70.2 - 77.8)  
    5.0  0.001 ** 

Performance 
and 
accountability  

Percentage of facilities with recent training: % of health 
facilities with a health worker trained in service delivery within 
the past 12 or 24 months [1,2] 

31  
38.0  

(28.7-47.3) 
46.0  

(30.5-61.5) 
    8.0 0.003 ** 

Percentage of facility with job aids or check lists: % of health 
facilities where relevant job aids / check lists exist at the time of 
assessment [1] 

18  
53.3  

(39.7-66.9) 
66 .1  

(56.6-75.5) 
   12.8 0.071   

Demand & 
Utilization 

Population coverage rate: % of affected population with 
specified medical condition receiving treatment with appropriate 
life-saving commodity 

36  
9.5  

(5.4 -24.4)  
21.6  

(13.4 - 29.7)  
   12.1  0.111   

 

 Commodity-specific indicator (recorded once per commodity per country) 

 

P-value:  ** P-value < 0.01       * P-value < 0.05       

Notes: [1] Reported by the four service delivery areas (reproductive, maternal, newborn or child).    

[2] Recent training defined as during 12 or 24 months preceding assessment depending on data source.  SARA and SPA is 24 months while all 

other sources, such as SDP, recent training defined as ’during 12 months preceding assessment’.    
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Table 3.2: Proportion of categorical UNCoLSC indicators meeting minimum threshold over time 

- cumulative across 14 countries and across commodities (where appropriate) 

UNCoLSC  
Indicator and Definition to meet minimum threshold 

  Baseline Endline      

RECOMMEND
-ATION n 

(2013-16)  
Mean 

(2016-17) 
Mean Change  P-value   

Regulatory 
Efficiency 

National Essential Medicines List: Commodity is included in the 
national EML with a context-appropriate level of commodity 
specification and/or formulation 

 168  71% 91%    20 < 0.001 ** 

National treatment guidelines: National treatment guidelines on 
interventions to deliver commodities exist, are updated regularly, 
& refer to latest WHO guidance 

 182  76% 87%    11 0.001 ** 

Registered in-country: The commodity is fully registered in-
country under approved & relevant formulations 

135  64% 76%    12 0.004 ** 

Prescription authority: The commodity is prescribed at lowest 
appropriate level of service delivery (per national policy and 
essential intervention package) 

  179  77% 89%    12 0.001 ** 

Quality 
Strengthening 

GMP-accredited manufacturers: Public sector procurement is 
done only from manufacturers with a valid GMP accreditation for 
domestic & international purchases 

 14  86% 86% 0 1.000   

National medicines control laboratory: At least one national 
medicines control laboratory exists in-country that is certified by 
any standards accreditation agency 

 14  36% 29%      -7 0.336   

Monitoring quality of medicines: Functioning systems exist for 
monitoring quality of medicines (i.e., post-market surveillance).  

  14  43% 64%    21 0.040 * 

Monitoring patient safety for medicines: Functioning systems 
exist for monitoring patient safety for medicines (i.e., 
pharmacovigilance).  

 14  43% 50%      7 0.583   

Supply and 
Awareness 

Forecasting Tools: Existence of a forecasting tool or method used 
routinely for forecasting needs for RMNCH medicines and 
medical devices 

 14  64% 64% 0 1.000   

Supply chain training to districts: Training in supply chain 
management for RMNCH commodities has been deployed to all 
SDPs at the district level 

  14  50% 57%      7 0.336   

Comprehensive national eLMIS: There is a single electronic 
national LMIS or an interoperable platform that tracks 
commodity availability and distribution from first point of 
warehousing to point of service for each RMNCH service area 
AND automatically compiles/ aggregates data on a continuous 
basis 

 14  7% 29%    21 0.189   

Tracked in eLMIS: Commodity availability is tracked from first 
point of warehousing to service delivery point by an electronic 
LMIS 

  171  50% 57%      7 0.134   

National stock-outs: No commodity stock-outs at the national 
level in the past 12 months (for EML commodities) 

  128  64% 59%     -5 0.291   

Performance 
and 
accountability  

Training curricula (national): In-service training curricula exist at 
the national level for interventions that deliver the commodity at 
the appropriate level of care 

182  73% 85%    12 0.001 ** 

Job aids or check lists (national): National level job aids have 
been developed or updated, include the specific commodity, are 
clearly written & refer to WHO version 

 182  68% 86%    19 < 0.001 ** 

Reaching 
Women and 
Children  

Policy against user fees: National policy states that patients 
should not be assessed any fee or out of pocket expense for the 
LSCs and related services at the point  of service delivery [2] 

 56  46% 52%      5 0.370   

Demand & 
Utilization 

Demand Generation: National RMNCH plan includes costed 
demand generation/behavior change communication activities 
with a budget allocated 

14  71% 79%      7 0.336   

Innovative 
financing 

Results-based financing mechanism: The country entered into an 
agreement with a results-based financing mechanism to increase 
access to LSCS and related services 

   14  21% 43%     21 0.189  
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UNCoLSC  
Indicator and Definition to meet minimum threshold 

  Baseline Endline      

RECOMMEND
-ATION 

n 
(2013-16)  

Mean 
(2016-17) 

Mean 
Change  P-value   

RMNCH 
Coordination 
[1] 

Coordination mechanism exists: A functional national 
coordination mechanism on RMNCH exists (or RMNCH is included 
in broader coordination mechanism) 

 14  64% 100%    36 0.019 * 

RMNCH plan costed and budgeted: A national RMNCH plan 
exists that is costed with a budget allocated for interventions for 
LSCs at national and sub-national levels 

 14  57% 50%     -7 0.720   

Commodity security strategy: National commodity security 
strategy for LSCs have been developed and approved by the 
Ministry of Health 

  14  43% 36%     -7 0.336   

  Total (average): 1,551  65% 76% 11%     

 

 

 Systems-related indicator (recorded once per country) 

  

 Commodity-specific indicator (recorded once per commodity per country) 

 

P-value:  ** P-value < 0.01       * P-value < 0.05    

Notes: [1] RMNCH Coordination is a performance indicator but not a UNCoLSC recommendation 

  [2] Policy against user fees is reported by the four service delivery areas (reproductive, maternal, newborn or child).  
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Figure 3.1: UNCoLSC Recommendations to improve access to 13 Life-Saving Commodities (and 

primary condition) 
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*   In facility assessments, neonatal resuscitation is typically reported as availability of neonatal resuscitation “bag and mask”. 

 

 

 

 

Figure 3.2: Median percentage of health facilities with stock availability at time of assessment by 

commodity across countries (number of countries with available survey result)

Minimum (left) and Maximum (right) values reported by a country for the commodity.  

(A) Baseline versus Endline Value  (B) Change over time 
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Chapter 4: Lessons on Data-Informed Decision-Making for Life-

Saving Commodities in Developing Countries 

 

Citation275: Nemser B, Maliqi B. Lessons on data-informed decision-making for life-saving 
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See Appendix D.1 for published manuscript. 

 

Key Messages 

1. Adaptive data systems – with a focus on life-saving commodities – enables quick data-

informed decision-making for unforeseen events and can help countries build back better 

as the COVID pandemic subsides.  

2. Elements to strengthen data-informed decision-making include comprehensiveness of 

data types; data accessibility and transparency; local adaptation; inclusivity of decision 

makers; and ongoing evaluation.   

 

4.1 Introduction 

 

Health information is the foundation of public health, as it innervates decision-making within the 

functions and building blocks of the health system (e.g., governance, financing, medical 

products/technologies, service delivery)18.  Data-informed decision-making (DIDM) empowers 

stakeholders at any level of the health system – community, facility, sub-national, national or 

global – to identify problems and prioritize remedies during regular operation and emergencies5.  

Strengthening health systems – and ultimately achieving the Sustainable Development Goals 

(SDGs) – relies on equitable and timely access to life-saving commodities 18,199.  Based on 

experience implementing the recommendations of the UN Commission on Life-saving 

Commodities for Women and Children (UNCoLSC), we describe how commodity-related 
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information systems and corresponding decision-making processes can be improved for more 

effective healthcare delivery during anticipated and unanticipated disruptions.   

 

4.2 Data-Informed Decision-Making 

 

Health system performance depends on decisions by its stakeholders – from mothers deciding 

when and where to seek care; to clinicians deciding on appropriate treatments; to managers 

deciding when to procure commodities; to health policy makers deciding what to include in the 

essential medicines list.  Optimizing and maintaining health system performance necessitates 

data-informed decision-making to continuously execute iterative cycles of problem 

identification, prioritized corrective action, and evaluation of results, and identification of new 

problems for the cycle to repeat.  Moreover, timely DIDM supports continuous preparedness, 

which is critical when unforeseen external events occur, such as natural disasters, political 

unrest, or pandemics.  COVID-19 has placed extraordinary pressure on supply chains and human 

resource capacity to deliver emergency and routine care.   In rapidly changing settings, adaptive 

information systems with dynamic user data can enable quick DIDM to ameliorate bottlenecks 

and meet the vacillating needs of policy makers, managers, clinicians and users.  Harnessing data 

for better strategic and operational decision-making is a vital lever for countries to reach and 

maintain universal health coverage in the face of any obstacle.   

 

4.3 Life-saving Commodities for Women and Children 

 

Annually, more than six million maternal, newborn, child and adolescent deaths occur – most of 

them preventable109,199.  In 2012, the UNCoLSC1 outlined an ambitious agenda to broaden access 

to 13 high-impact, low-cost commodities to reduce preventable maternal, newborn and child 

health mortality (Table 4.1).  To support this agenda, the Reproductive, Maternal, Newborn, and 

Child (RMNCH) Fund, a multi-UN agency funding mechanism, supplied short-term financial 

resources to 14 selected low- or middle-income countries (LMICs) for RMNCH acceleration 

plans.  These plans were country-specific, developed by government-led coordinating 

mechanisms, and include a vast array of RMNCH-related activities (e.g., staffing, training, 
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commodity procurement, strengthening information systems, demand generation)242.  Over five 

years, these countries experienced significant improvement in alleviation of systemic bottlenecks 

for life-saving commodities and stock availability242.   

 

4.4 Improving Data-informed Decision-making for Life-saving Commodities 

 

Design and  implementation of RMNCH acceleration plans, heavily relied on DIDM to 

strategically guide commodity programming and investment195,242. Across countries, commodity-

related information systems and associated DIDM processes are heterogenous and face sizable 

challenges. The following DIDM life-saving commodities key areas have to be strengthened:  1) 

comprehensiveness of data types; 2) accessibility and transparency; 3) local adaptation; 4) 

inclusivity of decision makers; and 5) implementation and impact evaluation. 

 

Comprehensiveness of Data Types 

Addressing any systemic health delivery issue in LMICs, such as access to and appropriate 

administration of life-saving commodities, requires a multitude of data types for DIDM.  

Rather than an exhaustive list, below are critical data types often requiring improvement 

across countries:   

1. Commodity forecast, pricing and procurement: Generating accurate commodity 

procurement needs across government and partners as well as gaining timely access 

to pricing options for life-saving commodities strengthens a country’s cost-efficiency 

and purchasing power within the market.  Unfortunately, RMNCH commodity 

pricing data in public domain is scarce, while information sharing among government 

and partners on demand quantification and procurement is infrequent or not 

coordinated for efficient purchasing practices.     

2. Supply management and distribution: Tracking commodity shipment, receipt and 

status of availability at every location - from the central store to health facilities and 

community providers - helps ensure preparedness, efficient commodity usage, and 

loss reduction.  However, generating this type of data, typically via electronic logistic 

management information systems (eLMIS), is hindered by uneven access to 
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technology and connectivity, timeliness and quality of data entry and transfer, as well 

as its actual utilization across all facilities / providers.  

3. Quality of care:  Measuring the appropriateness, quality, and client perspectives of 

care delivered by providers allows assessment of clinical standards adherence and 

identification of areas for improvements.  Measurement of quality of care is highly 

contextualized and resource intensive, which limits scope across services delivered 

and feasibility of standardized routine monitoring.    

4. Financial resource allocations: Collating information on financial resources 

available from the government and all development partners can facilitate 

prioritization and alignment of planned commodity- and other RMNCH-related 

activities.  To improve utility, disaggregated budget line items are essential; however, 

partners often resist sharing detailed budget data. 

5. Qualitative data on upstream systemic barriers: Synthesized and nuanced 

qualitative policy, regulatory, and programmatic data helps understand where 

bottlenecks occur along the RMNCH programme implementation pathway (e.g., 

MNCH Asset Tracker or RMNCH Situation Analysis242).  While these data exist in 

various forms and sources, time and resources are required to collate, manage and 

update this information for decision-making.  

 

Accessibility and Transparency 

Comprehensive data can only be useful if they are transparent and accessible to decision 

makers.  Timely and effective course corrections often require more than only summarized 

data at national or regional level, so disaggregated data at health facility or community level 

are needed to take targeted action.  While health management information systems (e.g., 

DHIS2) are increasingly more accessible at facility level, other critical datasets (e.g., 

eLMIS) are often inaccessible to public health stakeholders.  For example, DHIS2 can 

illustrate the number of children treated for a condition (e.g., pneumonia) by health facility, 

but eLMIS data on commodity stockouts for the same facility is not accessible.  To manage 

these complex, cross-organizational data systems, countries are progressively deploying data 

interoperability layers, which connect disparate information systems and allows easier 
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accessibility by decision makers.  For example, an interoperability layers could connect 

existing DHIS2, eLMIS and staffing information systems to allow decision makers to 

simultaneously view service delivery, commodity availability, and staffing levels for each 

health facility across the country.      

For transparency, expansive authorization opens datasets to more users, which can drive 

data quality improvements, hypothesis generation for further exploration, and collectively 

more effective DIDM5.  Transparency is not limited to sharing between the government and 

development partners, but should extend to community members, public stakeholders and 

civil societies from local to global levels.  Stakeholders on the far ends of the international 

development continuum - local beneficiaries (e.g., women and children in developing 

countries) and funders (e.g., taxpayers in developed countries) - often have the least access 

to data.  Transparency and accessibility of data sources builds trust and more accurate 

learning amongst all stakeholders. 

 

Local Adaptation 

Data systems must be adapted to generate operationally meaningful information for local 

decision makers to address deficiencies in accessing and using life-saving commodities.  Put 

simply, no two countries, communities, decision makers or decisions are exactly the same, 

so data systems should reflect this diversity.  Two examples of this local adaptation include 

the RMNCH Scorecard and the Network for Improving Quality of Care (QOC) for 

Maternal, Newborn and Child Health.  The RMNCH Scorecard approach relied on in-

country stakeholders from multiple operating levels to generate a unique set of actionable 

indicators, which were transparent and publicly shared to illicit focused attention and 

corrective action in each locality.  Secondly, the QOC Network 238 was designed to 

empower teams of local health staff to initiate short cycles of problem identification, data 

collection and evaluation to correct underperforming service delivery.  These approaches are 

less rigid and place higher importance on indicators valued by end users for the unique 

challenges facing their local women and children.   
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Inclusivity of Decision Makers 

Prioritizing and addressing the most pressing problems in a community requires input from a 

diverse and inclusive set of stakeholders.  While decisions are informed by data, the 

perspectives and biases – both positive and negative - of decision makers hold great 

influence.  Too often, civil society and community leaders are left out of prioritization and 

decision-making processes for life-saving interventions that deeply impact their 

communities.  For example, the Global Financing Facility (GFF) at its onset limited 

participation and influence of civil society, but quickly shifted to a more inclusive 

approach276.   Without guidance from the most vulnerable stakeholders, development 

partners risk misdirecting projects and jeopardizing the value of supply chains and service 

delivery infrastructure.     

 

Implementation and Impact Evaluation 

The final step for effective DIDM for life-saving commodities is evaluating the 

implementation and impact of decisions to learn for iterative improvements.  The RMNCH 

Fund provided short-term catalytic funding for life-saving commodities, but the relatively 

short project cycle and budget only permitted an evaluation focused on implementation 

rather than impact174.  While funds were efficiently deployed and activities effectively 

implemented by country teams, the impact of program decisions on health outcomes for 

women and children were unclear.  Projects with a larger footprint and time horizon, such as 

the GFF, are wise to invest in a robust impact evaluation (with preferably rapid evaluation 

cycles and alongside implementation research) to fully understand the effectiveness of their 

decision-making on beneficiaries.   

 

4.5 Conclusion 

 

Ensuring all women and children have access to life-saving commodities is a fundamental 

component of universal health coverage and has become deeply entrenched in the global health 

agenda199.  Achieving these ambitious goals in each country will rely on the strength of 

commodity-related data and associated decision-making processes.  Adaptive data systems – 

with commodities as a central element – can help countries build back better as the COVID 
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pandemic wanes.  Robust DIDM enables health professionals and community stakeholders to 

more accurately learn from the past and decide their future trajectory.   

 

 

 

Table 4.1: 13 Life-saving Commodities 

 

Commodity Condition(s) 

Reproductive Health  

Female Condom Contraceptive 

Implants Contraceptive (long-term) 

Emergency contraceptives Contraceptive 

Maternal Health  

Oxytocin Post-partum hemorrhage (PPH) 

Misoprostol Post-partum hemorrhage (PPH) 

Magnesium Sulfate Eclampsia / Pre-eclampsia 

Newborn Health  

Injectable Antibiotics Bacterial infection, sepsis 

Antenatal Corticosteroids Pre-term respiratory distress syndrome 

Chlorhexidine Newborn cord care 

Resuscitation equipment Newborn asphyxia 

Child Health  

Amoxicillin Pneumonia 

Oral Rehydration Salts (ORS) Diarrhea 

Zinc Diarrhea 

 

 

  

http://etd.uwc.ac.za/ 
 



100 
 

Acronyms 

 

COVID-19: Novel coronavirus disease pandemic of 2019  

DHIS2: District Health Information System 2 (software) 

DIDM: Data-informed decision-making 

eLMIS: Electronic Logistics Management Information System 

GFF: Global Financing Facility 

LMIC: Low- and middle-income countries 

MNCH: Maternal, Newborn, and Child Health 

QOC: Quality of Care 

RMNCH: Reproductive, Maternal, Newborn, and Child Health 

SDG: Sustainable Development Goals  

UN: United Nations 

UNCoLSC: United Nations Commission on Life-saving Commodities for Women and 

Children 

WHO: World Health Organization 

 

Available images 

All images were taken by Bennett Nemser in Southern Malawi. 
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Chapter 5: Trends and Contextual Factors associated with 

Contraceptive Utilization and Unmet Need among Sexually Active 

Unmarried Women in Kenya: A Multilevel Regression Analysis 

 

Citation: Under review with PLOS ONE.  Submission ID: D-21-35162  

Title: “Trends and Contextual Factors associated with Contraceptive Utilization and 

Unmet Need among Sexually Active Unmarried Women in Kenya: A Multilevel 

Regression Analysis” 

Authors: Bennett Nemser and Nicholas Addofoh 

 

Key Messages 

 Compared to other female subgroups, unmarried women with less recent sexual 

intercourse (defined as sexual activity 1-12 months prior to survey enumeration) 

displayed significantly different unmet need for and use of modern contraceptive, 

including the highest rates of recent emergency contraceptive use.   

 Disseminated research and reporting on unmarried women with less recent sexual 

intercourse is scarce, so producing actionable information for these marginalized women 

is critical for equitable service delivery. 

 

5.1 Abstract 

 

Background 

 

Unmarried women who report less recent sexual intercourse (>30 days from survey enumeration) 

are largely excluded from global health monitoring and evaluation efforts.  This study 

investigated trends and contextual factors in modern contraceptive utilization and unmet need 

within this overlooked female subpopulation in Kenya from 2014 to 2019.   
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Methods 

 

This study analyzed data from the Performance Monitoring and Accountability (PMA) survey in 

Kenya, a nationally representative survey of female respondents, to understand the trends and 

contextual factors for family planning utilization and unmet need within female subgroups 

including married, unmarried sexually active (defined as sexual intercourse within 30 days of 

survey enumeration), and unmarried with less recent sexual intercourse (defined as sexual 

intercourse 1-12 months prior to survey enumeration).  The analysis included multilevel 

regression modeling to assess correlates on outcomes of modern contraceptive prevalence rate 

(mCPR), unmet need, and recent emergency contractive pill (ECP) use, which is a unique PMA 

question: “Have you used emergency contraception at any time in the last 12 months?”.   

 

Results 

 

Cumulatively, the surveys enumerated 19,161 women and this weighted analysis included 

12,574 women aged 15-49 from three female subgroups: 9,860 married women (78.4%), 1,020 

unmarried sexually active women (8.1%), and 1,694 unmarried women with less recent sexual 

intercourse (13.5%).  In 2019, while controlling for covariates, unmarried women with less 

recent sexual intercourse exhibited statistically significant differences (p-value<0.02) in current 

mCPR, mCPR at last sexual intercourse, unmet need for modern contraceptives, and recent ECP 

use.  As compared to an unmarried woman with less recent sexual intercourse (i.e., reported sex 

1-12 months prior to survey), the odds of an unmarried sexually active woman (i.e., reported sex 

within last 30 days of survey) currently using modern contraceptives was 2.28 (95% CI: 1.64, 

3.18), using modern contraceptives at last sexual intercourse was 1.44 (95% CI: 1.06, 1.95), and 

having an unmet need for modern contraceptives was 2.01 (95% CI: 1.29, 3.13) while controlling 

for covariates.  The odds of a married woman using ECP during the last 12 months was 0.60 

(95% CI: 0.44, 0.82) as compared to an unmarried woman with less recent sexual intercourse.  In 

2019, unmarried women with less recent sexual intercourse reported the highest rate of ECP use 

during the last 12 months at 13.5%, which was similar for unmarried sexually active women at 

13.3%.   Since 2014, summary measures of unmet need and total demand for modern 
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contraceptives increased for unmarried women with less recent sexual intercourse, while trends 

declined for the other female subgroups.   

 

Conclusion 

 

In Kenya, unmarried women with less recent sexual intercourse exhibited significantly different 

contraceptive utilization, unmet need, and recent emergency contraceptive use.  Moreover, trends 

over time in key family planning indicators were asymmetrical by female subgroup.   This study 

identifies an important monitoring gap regarding unmarried women with less recent sexual 

intercourse.  Evidence dissemination by the global measurement community for these unmarried 

women is exceedingly scarce; therefore, developing an inclusive research agenda and actionable 

information about these marginalized women is needed to enable targeted planning and equitable 

service delivery.   

 

 

5.2 Introduction 

 

Access to high-quality family planning services has been identified as one of the most cost-

effective strategies to improve health and development outcomes for women and their 

households277.  Since the London Summit on Family Planning in 2012, multiple global efforts 

have sought to strengthen and provide equitable access to family planning services, including 

high-impact, low-cost methods, such as contraceptive implants and emergency 

contraceptives31,57,242,246.  Over the last decade, modern contraceptive use has substantively 

increased in low- and middle-income countries (LMICs); however, the number of women with 

unmet need – where she wants to avoid pregnancy but is not using a modern contraceptive 

method - is also rising278,279.  Each year, 218 million women have an unmet need for modern 

contraceptives and approximately 111 million pregnancies are unintended7.   Differences 

between married and unmarried women, who were sexually active in the last 30 days, are well 

documented with married women typically exhibiting lower contraceptive use and unmet 

need280,281.  However, family planning indicators for unmarried women with less recent sexual 

intercourse (>30 days) are largely unreported.   
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Women who want to avoid pregnancy, but are not using modern contraceptive methods, account 

for 77% of unintended pregnancies7.  Emergency contraception, which is administered within a 

few days after sexual intercourse, can help prevent pregnancies due to non-use, failure or misuse 

of contraceptive, or situations of rape or coerced sex73,74.  While the copper intrauterine device is 

considered an emergency contraceptive method; the leading option is emergency contraceptive 

pills (ECP), which are oral contraceptive pills for women to use as soon as possible (up to 5 

days) after sexual intercourse to prevent unwanted pregnancy74.  ECP has a pregnancy 

prevention rate ranging from 56% to 95% if promptly used68–72.  Suitably, ECP was selected as 

one of 13 high-impact, low-cost commodities by the UN Commission on Life-saving 

Commodities for Women and Children (UNCoLSC)1.  ECP use is highest among two groups of 

women: aged 20-24 years and unmarried sexually active75,76. ECP is safe for over-the-counter 

sale and often available from a pharmacist or drug seller without a prescription77.   

 

With a population of approximately 47 million, including 24 million women, Kenya is one of the 

most populous countries in sub-Saharan Africa and classified as a lower-middle income 

economy9,10.   Approximately 59.7% of women are currently married, which includes married or 

in union (i.e., living together) with a male partner282.  Based on Kenya’s most recent 

Demographic and Health Survey (DHS) in 2014282, the modern contraceptive prevalence rate 

(mCPR) was 39.1% for all women (including the subgroups of married women at 53.2% mCPR 

and unmarried sexually active women at 60.9% mCPR), which is one of the highest in SSA; 

however, ECP use was not reported.  Correspondingly, unmet need for all women was 12.8% 

(including 17.5% for married women and 26.4% for unmarried sexually active women), which is 

relatively low for SSA.  Kenya has implemented policies to reduce barriers to access family 

planning, such as policies enacted in 2013 to effectively eliminate family planning user fees as 

well as other public outpatient costs283.  ECP is free at public health facilities and available for 

purchase without prescription in private pharmacies284–286.  Since the last DHS was conducted 

over seven years ago, other data sources are needed to investigate recent changes in family 

planning practices in Kenya.  This analysis utilized data from the Performance Monitoring and 

Accountability (PMA) survey287, which was a nationally representative survey on family 

planning usage, knowledge, and experience of women.   In addition, PMA incorporated a unique 
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ECP question: “Have you used emergency contraception at any time in the last 12 months?”.  

This question has a longer recall period than the traditional ‘current use’ ECP indicator, which 

underestimates the scale of ECP usage74.   

 

For family planning indicators, ‘sexually active’ is most commonly defined as a woman having 

sexual intercourse within one month (four weeks or 30 days) prior to the day of survey 

enumeration288–291.   Sexual activity within one month is dramatically different between married 

and unmarried women.  The proportion of married women who were sexually active (within one 

month) ranges from 50% to 91% across countries in SSA, while the sexual activity of unmarried 

women exhibits a lower range of 1% to 39%289.  According to Kenya’s DHS report in 2014, 

79.5% of married women and 6.8% of unmarried were sexually active289.  Research by Dasgupta 

et al indicates when extending the definition of sexual activity beyond one month (e.g., 3 months 

or 12 months) the proportion of unmarried women who are considered sexually active increases 

drastically, while married women exhibit a modest increase289.  As compared to married women, 

sexual encounters for unmarried women can be sporadic and unpredictable80,290.  Extending the 

time interval since last sexual activity for unmarried women can highlight the contraceptive 

needs of an underreported female subpopulation at risk of unintended pregnancies.     

 

This study aims to explore the level and trend of contraceptive use and unmet family planning 
needs among female subpopulations in Kenya: married or in union (i.e., living together); 
unmarried and sexually active within the past 30 days prior to survey (labeled as UA-30days); 
and unmarried and sexually active between 1-12 months prior to the survey (labeled as UA-
12months).  The latter, unmarried sexually active women with less recent sexual intercourse 
(between 1-12 months prior to survey), are underreported by the global health measurement 
community.   Moreover, the analysis utilizes the unique survey design of current PMA 
questionnaires to investigate the level and trend of recent emergency contraceptive use (within 
12 months prior to survey).  Lastly, the study assesses the relative effect of contextual factors 
(e.g., female subgroup, demographics, socioeconomic status) on these family planning outcomes 
and how these relationships changed over time in Kenya.   
 

5.3 Methods 

 

Study Setting 
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PMA/Kenya was a nationally and county-level representative survey in Kenya from 2014 to 

2019 that used a multi-stage stratified cluster design with urban-rural classification and 

geographic county as strata.  The survey was enumerated in nine counties in 2014 and 11 

counties in 2017 and 2019.  Within each county, the sample of enumeration areas (EA) was 

selected by the Kenya National Bureau of Statistics using its master sample frame to provide a 

representative estimate of modern contraceptive prevalence rate (mCPR).  Within each EA, 42 

households were randomly selected for enumeration.  Within each household, all eligible females 

aged 15-49 were designated for interview.  Enumeration was conducted by local female residents 

using mobile technology for rapid data collection and quality control.   

 

The sample of service delivery points (SDPs) include both public and private facilities where the 

catchment area falls within the EA boundary.  Public facilities include health posts, primary 

health centers and the district hospitals.  Up to three private facilities are randomly selected for 

enumeration if providing adequate maternal, reproductive, or general health services.  Female 

resident enumerators survey private facilities, while enumeration supervisors survey public 

SDPs.  For more details on PMA sampling and methodology see Zimmerman et al292.   

 

Data Source and measurement 

 

This study used data from three questionnaires: household, female, and service delivery point.  

The household questionnaire outlines the household roster and socioeconomic measures.  The 

female questionnaire includes marital status, recency of sexual activity, family planning use, 

contraceptive knowledge, and recent experience with healthcare providers.  The SDP 

questionnaire addresses the type of facility, service offerings, commodity availability (i.e., stock-

outs), and fee structure among others.  

 

In Kenya, PMA enumeration began in 2014 with annual or semi-annual cycles of data collection.  

For this study, data from 2014, 2017, and 2019 were analyzed.   The 2017 survey was selected as 

the midpoint, because PMA introduced the question on emergency contraceptive use within the 

last 12 months in the 2017 questionnaire.  Thus, 2017 will act as the baseline data point for the 

ECP model.  In 2017 and 2019, PMA included an additional two counties, Kakamenga and West 
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Pokot; however, this study restricted the analysis to women in the original nine counties to 

ensure comparability with 2014 data.  Table 5.1 provides additional enumeration details for each 

PMA survey.   

 

PMA/Kenya was managed by the Ministry of Health in partnership with International Centre for 

Reproductive Health Kenya (ICRHK), National Council for Population and Development, and 

Kenya National Bureau of Statistics.  Johns Hopkins University (USA) and Jhpiego provided 

general direction and technical support.  PMA was funded by the Bill & Melinda Gates 

Foundation. 

 

Study Variables  

 

The conceptual framework for analysis is outlined in Figure 5.1. 

 

 

Female subgroups (marital status, sexual activity).   Female respondents are categorized into 

three subgroups based on marital status and recency of sexual activity:  

 Married or in union;  

 Unmarried and sexually active within past 30 days prior to survey (UA-30days); or 

 Unmarried and sexually active between 1-12 months prior to the survey (UA-

12months).   

 

Primary Outcome measures.  This study modeled four outcome measures at the level of the 

individual female respondent.   

 Current mCPR: The first model analyzed modern contraceptive rate (mCPR) , 

which is the proportion of women 15–49 years old who are using (or partner using) a 

modern method of contraception at the time of the survey (or ‘current’ mCPR).  

Long-acting modern methods include intra-uterine device (IUD), implant, and 

sterilization (male and female), while short-acting methods include injectable, pill, 

emergency contraception, male or female condoms, diaphragm, lactational 

amenorrhea method (LAM), and the standard days/cycle beads method.  Note: 
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traditional methods, such as withdrawal and rhythm, are not considered modern 

methods.  

 mCPR at last sex: The second model assessed mCPR at time of last sexual 

intercourse.  According to Fabic et al290, using ‘current’ mCPR, which represents 

contraceptive use at time of survey, likely underreports mCPR for women with less 

recent sexual activity.  A temporal misalignment occurs between ‘current’ use of 

modern contraceptives and last sexual intercourse, which could have been months 

prior.  Measuring contraceptive use at last sexual activity can remedy this 

misalignment; however, historically few surveys include this type of question290.  

Data collection for this outcome indicator was only available for the 2019 PMA 

survey.   

 Unmet Need: The third model explored unmet need for family planning defined as 

the proportion of fertile, sexually active women 15–49 years old who are not using 

contraception and do not want to become pregnant at any time (unmet need for 

limiting) or within the next two years (unmet need for spacing).   

 Recent Emergency Contraceptive use: The final model analyzed emergency 

conceptive (ECP) use within the last 12 months, which is measured by the question 

(322a) “Have you used emergency contraception at any time in the last 12 months?” 

or if the female respondent is currently (question 302b) or recently (question 306b) 

using ECP.   

 

Other Outcome Measures 

 Total Demand: The proportion of female respondents or their partners who are 

currently using modern contraceptives (current mCPR) plus the female respondents 

with an unmet need for modern contraceptives (i.e., current mCPR plus unmet need).   

 Demand satisfied by modern contraceptives:  The proportion of women who are 

currently using modern contraceptives within the population of women demanding 

modern contraceptives (i.e., current mCPR divided by total demand). 
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Other explanatory variables.  See Table A.1 in the Appendix for definitions of additional 

explanatory variables evaluated including socio-demographic and wealth characteristics; 

healthcare delivery experience; and measures from the SDP questionnaire.   

 

Statistical Analysis 

 

First, univariate analyses were conducted for the explanatory variables across each survey 

period.  Selected explanatory variables were assessed against the contraceptive use and unmet 

need outcome variables using bivariate regression analysis (not shown).  To evaluate the relative 

effect of explanatory covariates (e.g., sociodemographic, female subgroup), multilevel regression 

models were built for each of the four outcome variables with EA, household, and female 

respondent as the respective levels to account for the hierarchical structure of the PMA/Kenya 

dataset (i.e., women nested within household and households nested within EAs).  Relative to 

single-level regression, multilevel regression models will more accurately estimate standard 

errors of regression coefficients and properly assess statistical significance when analyzing 

hierarchical data.   

 

To build the multilevel regression models, explanatory variables were added in a forward 

stepwise manner.  Inclusion of explanatory variables was steered by the conceptual framework to 

showcase varying categories of influential factors.  Variables were retained in the model if they 

were statistically significant for an outcome variable (p-value < 0.05) or improve goodness of fit 

(p-value > F value).  To support interpretation of each covariate, the odds ratio (OR) was 

calculated and presented in Tables 4.1-4.4, which represents the odds of the outcome given 

exposure to the covariate.  Statistical significance was assessed using 95% confidence intervals 

and p-values of 0.10, 0.05 and 0.01. 

 

All analyses were performed in STATA software version 14 (College Station, TX, USA).  

Survey weights were applied to all estimates and sample sizes to adjust for each woman’s 

likelihood of selection.   
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5.4 Results 

 

Cumulatively, the weighted analysis included 12,574 women aged 15-49 within the three female 

subgroups for the three enumeration periods – ranging from 2,956 women in 2014 to 5,957 

women in 2019 (Table 5.2).  About two-thirds of the female respondents were 15-34 years old, 

more than half had parity between 1-4 children, and approximately half completed only primary 

school or received no education.  In 2019, approximately 62% of women lived in rural 

communities, which is fairly consistent across time periods.  Most respondents were married, but 

a total of 1,694 respondents (13.5%) across the three enumeration periods were unmarried and 

sexually active between 1-12 months prior to the survey (UA-12months).   

 

Level and Trend of Contraceptive Use by Female Subgroup 

 

From 2014 to 2019, current mCPR increased for each female subgroup with the highest rate of 

change at 16 percentage points among unmarried women, who were sexually active within 0-30 

days of the survey (UA-30days) (Figure 5.2).  In 2014, the highest current mCPR was among 

married women, but UA-30days eclipsed married women by 2019 with an mCPR of 62%.  In 

terms of contraceptive method mix, married women heavily favored implants and injectables, 

while unmarried women preferred male condoms, implants, and injectables (Table 5.3).  From 

2014 to 2019, all female subgroups decreased short-acting modern methods and increased both 

long-acting modern methods (predominantly contraceptive implants) and traditional techniques 

(e.g., rhythm, withdrawal).  In 2019, mCPR at last sexual intercourse for UA-12months was 12 

percentage points higher than their current use of modern contraceptives (Figure 5.3), while UA-

30days exhibited a three percentage point relative increase.    

 

Level and Trend of Unmet Need and Total Demand by Female Subgroup 

 

Unmet need for family planning indicated a complementary decline for married and UA-30days 

over time (Figure 5.4).  Since 2014, unmet need for married and UA-30days decreased by 10 and 

24 percentage points, respectively.  However, UA-12months more than doubled from 6% to 
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more than 13%.  These trends were consistent in both unmet need for spacing and limiting 

(Appendix Table A.2).  Total demand (mCPR plus unmet need) for UA-30days was highest 

amongst the female subgroups at 85% and displayed a similarly proportioned decline over time 

for married women (Figure 5.5); however, UA-12months increased 16 percentage points to 57%.  

By 2019, the percent of total demand satisfied by modern contraceptives (Figure 5.6) was 

clustered between 73% and 80% for all female subgroups.  UA-30days improved dramatically 

over time, but UA-12months declined since 2014.   

 

Level and Trend of Recent Emergency Contraceptive Use by Female Subgroup 

 

In 2019, recent use of emergency contraceptive was highest for UA-12months at 13.5% along 

with the largest gain of 2.9 percentage points since 2017 (Figure 5.7).  Married and UA-

12months increased over time, while UA-30days exhibited a slight decline.  

 

Contextual Factors Influencing Modern Contraceptive Use  

 

Table 5.4 reports odds ratios of current mCPR while controlling for demographic, 

socioeconomic, and service delivery factors.  In 2019, women who were younger, had more 

children, had higher levels of education, and lived in urban areas exhibited significantly higher 

rates of current modern contraceptive use.  Since 2014, these factors affecting current mCPR 

typically became more pronounced, while the influence of household wealth was minimized.  

While controlling for all other factors, UA-12months reported significantly lower rates of current 

modern contraceptive use relative to UA-30days.  This discrepancy between unmarried groups 

grew more evident since 2014.   Married women had significantly higher current mCPR relative 

to UA-12months in 2014, but that difference waned over time.   

 

Hearing family planning messages in the community was a modest factor in 2014, but that 

influence dissipated by 2019.  While not statistically significant, having at least one facility not 

charging fees in the enumeration area increased mCPR and improved the model’s overall 

performance, so the indicator was retained across models.  No other service delivery, patient 

contact or experience indicators were a significant factor in the regression models.   
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For mCPR at last sexual intercourse in 2019 (Table 5.5), there was a significant difference for 

female subgroups.  UA-12months reported significantly higher modern contraceptive use at last 

sexual intercourse as compared to married women, but significantly lower than UA-30days.  

Relative to the current mCPR model (Table 5.4), the magnitude of effect (odds ratio) was smaller 

for last sexual intercourse when comparing contraceptive use between UA-30days and UA-

12months.  The other socio-demographic factors (e.g., age, parity, education, residence) 

exhibited similar influence on mCPR at last sex as compared to current mCPR; however, the 

odds ratio for parity was almost half the size.   

 

Contextual Factors Influencing Unmet Need  

 

In 2019, unmet need for contraception was lower for women who were older, had received more 

education, were in higher income categories, and lived in urban areas (Table 5.6).  Since 2014, 

the age factor grew more prominent, while the education and economic influence weakened.   

When controlling for all other factors, unmet need for contraception was significantly different 

between female subgroups with UA-30days at approximately twice the odds of having unmet 

need relative to UA-12months in 2019.  In 2014, married women had significantly higher unmet 

need compared to UA-12months, but that differential dissolved by 2014.  Over time, the odds 

ratios relative to UA-12months have decreased, which indicates a narrowing gap between the 

unmet needs of UA-12months and the other two female subgroups.   

 

Contextual Factors Influencing Recent Emergency Contraceptive Use  

 

For use of emergency contraceptives within the past 12 months, women aged 45-49 years or 

living in rural communities were less likely to use, while women in the two highest wealth 

quintiles were more likely to use ECP recently (Table 5.7).  Since 2017, when this ECP question 

was first asked, the influence of parity, education and age (between 25-34 years) dissipated.  For 

the female subgroups, married women had significantly lower recent usage of ECP relative to 

UA-12months in 2019, but not 2017.  There was no difference in recent ECP usage between the 

two unmarried groups.    
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5.5 Discussion 

 

In Kenya, contraceptive dynamics differ by subpopulations of women and the change over time 

is asymmetric.  While controlling for covariates, female subgroups - based on marital status and 

recency of sexual intercourse - exhibited significant differences for current mCPR, mCPR at last 

sexual intercourse, unmet need, and recent ECP use during the last 12 months.  Since 2014, 

current mCPR has increased for all female groups, while unmet need, total demand, demand 

satisfied by modern contraceptives, and recent ECP use are moving in different directions 

depending on the female subgroup.  Unmarried women who were sexually active between 1-12 

months prior to survey (UA-12months) notably reported an increase in both unmet need and 

current mCPR as well as the highest rate of emergency contraceptive use in the last 12 months.  

Understanding the uniqueness of each female subpopulation will be critical for designing and 

implementing effective public health programs for all women.   

  

Consistent with global trends278,279,293, modern conceptive use grew across each female sub-

population since 2014 with long-acting modern methods chosen over short-acting methods 

(Table 5.3).  Short-term injectables were swapped for implants – particularly among married 

women – which matches a broader shift in contraceptive preferences293.  Female condom use 

was minimal across all groups despite a comprehensive global push during the time period and 

the unique disease prevention and empowerment features of female condoms37,242.  In terms of 

accessibility, stock-out at health facilities was not a factor in mCPR, which is consistent with a 

similar analysis in Kenya292.  However, women in rural communities had significantly lower 

mCPR, which may indicate geographic accessibility constraints294.  While the timing differences 

between ‘current’ contraceptive use questions and the sexual activity interval of 12 months for 

unmarried women can generate relatively low CPR and high unmet need290, mCPR at last sexual 

intercourse does not include this timing misalignment and this model exhibited similar influence 

by socio-demographic and economic factors relative to current mCPR models in 2019.  

However, mCPR at last sexual intercourse for UA-12months was significantly higher than 
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married women and significantly lower than UA-30days, which provides further evidence to 

consider these unmarried women as a distinct subpopulation for family planning analysis and 

program design.  Developing monitoring systems to track family planning needs and trends in 

these unmarried women could be the mechanism for understanding how to build and adapt 

effective universal programming for women.   

   

The female subpopulations diverged on unmet need for contraception.  While unmet need 

doubled for unmarried women with less recent sex (UA-12months), the other female subgroups 

exhibited a sharp decline over the five-year period.  For UA-12months, large increases in both 

mCPR and unmet need indicate a deep, previously unaddressed demand280 for contraceptives and 

represents a critical area for further research and public health programming.  The increase over 

time in unmet need may indicate a growing risk of unintended pregnancy for these unmarried 

women; however, the increased use of ECP allows for greater agency in response to unexpected 

sexual encounters.  When controlling for female subgroup, the impact of education and wealth 

weakened since 2014, which may indicate positive effects of Kenya’s 2013 policies to eliminate 

user fees on family planning services and public outpatient primary care283.  Unmet need 

increased for rural and younger women, which are common underserved demographic groups 

across sub-Saharan Africa281,295,296, and represent a practical target for improvement in family 

planning programs.  

 

When contraceptive needs are unmet, emergency contraceptives are an important option for 

women73,74,281.  Consistent with other analyses74, unmarried sexually active women in Kenya 

have significantly higher rates of recent ECP use (within the last 12 months) relative to married 

women (Table 5.7).    However, this analysis also indicates a growth in ECP use over time – in 

particular for unmarried women with less recent sex (UA-12months), where more than one out 

of every eight women have used ECP in the last 12 months (Figure 5.7).   In this study, 

unmarried sexually active women shifted away from shorter term modern methods, while 

increasing use of traditional methods, such as withdrawal, along with ECP.  This matches other 

international reports of unmarried women increasing use of traditional methods289 and utilizing 

ECP as back-up for possible method failure80.  Sexual encounters for unmarried women can be 

sporadic or unpredictable80,290 and restricting recency measurements of sex to 30 days typically 
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biases mCPR upward and unmet need downward290.  In Kenya, this underreported subgroup of 

unmarried women with less recent sex exhibited similarly lower mCPR (current and at last 

sexual intercourse) and higher unmet need relative to their female counterparts – and is 

increasingly leveraging ECP access to prevent unwanted pregnancies.  With ECP free in public 

health facilities and available without prescription at private pharmacies, approaches to further 

expand ECP uptake, such as targeted demand generation campaigns, may benefit this female 

subgroup in managing unintended pregnancies286,297.   

 

To reach universal health coverage, public health policy makers and practitioners must 

understand the behavior and healthcare preferences of varying subpopulations in order to design 

and manage equitable healthcare delivery systems246.  This study illustrates how unmarried 

women with slightly less recent sexual intercourse (0-30 days versus 1-12 months prior to 

survey) have significantly different contraceptive use and unmet needs for contraceptives.  

However, this subpopulation of unmarried women with less recent sex (UA-12months) – which 

constitutes 13% of women in this study – are routinely absent from data analysis and reporting.  

Effective data-informed decision-making requires iterative cycles of data collection, analysis, 

dissemination, and corrective action to improve service delivery5, but the global health 

measurement community stops at data collection for unmarried women with less recent sex.   

Without timely information, decisions by public health policy makers and program managers are 

blinded to the needs of these unmarried women, which effectively marginalizes them through 

data processing.  Moreover, this ‘data marginalization’ further exacerbates existing biases of 

health workers providing less favorable contraceptives services to young, unmarried sexually 

active women74,280.   While fewer in number, the ramifications of contraceptive access are 

equally critical for these women, their families, and community.   A lack of actionable data for 

these marginalized women is a critical bottleneck; therefore, building inclusive monitoring and 

evaluation systems can help identify other specific bottlenecks affecting these female subgroups. 

 

Beyond Kenya, analysis of unmarried women with less recent sexual intercourse is limited or 

nonexistent; therefore, it is unclear whether these differences exhibited between female 

subgroups in Kenya are common in SSA or an aberration.   Conducting analyses like this study 

for other countries or regions is an important topic for future research.   Moreover, 
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implementation research is needed on how to design family planning programs for these 

marginalized female subgroups, who already experience stigma within the health delivery 

system74,280, without limiting the reproductive health improvements for all women.  Building a 

research agenda to better understand unmarried sexually active women can help counteract the 

systemic bias against these women that pervades all levels of the global healthcare system.  

However, as with any research on socially vulnerable groups, researchers must pay close 

attention to privacy and confidentiality risks to reduce further stigmatization.  

 

This analysis has unique strengths, such as minimizing temporal bias by matching the time 

intervals (i.e., 12 months prior to survey) for recent ECP use and sexual activity of unmarried 

women; however, several limitations must be identified.  First, as previously mentioned, there is 

a timing misalignment between ‘sexually active’ in last 12 months and the calculation of 

‘current’ use of contraceptives, which can underestimate contraceptive use and increase unmet 

need when extending the sexual activity time interval290.  Analysis of mCPR at last sexual 

intercourse was incorporated to mitigate this limitation and strengthen interpretation of the 

results.  Second, there is a relatively low sample size for the unmarried groups, particularly in the 

early surveys, which limits statistical power.  Third, there are slight differences in the survey 

questionnaires between survey years, such as no question on ECP in last 12 months within the 

2014 questionnaire.  Fourth, the datasets provided by PMA do not allow for linking the 

respondent to the SDP of actual service delivery, which lessens the validity of service delivery 

indicators.  Also, unmarried women are more likely to underreport sexual activity and 

contraceptive use, but research to quantify this bias is limited280.  Lastly, analysis of women in 

Kenya may not be emblematic or representative of other countries or regions in SSA.     

 

In Kenya, contraceptive use and unmet need are asymmetrically changing among female 

subgroups.  Unmarried women with less recent sexual activity exhibit different modern 

contraceptive use and unmet need; however, reporting and research by the measurement 

community is extremely limited for these women.  Recognizing this measurement bias and 

generating targeted information for these marginalized groups is the first step towards inclusive 

decision-making and equitable service delivery.  
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Figure 5.1: Conceptual Framework for Analysis 

 
 

* Female subgroup:  
- Married or in union;  
- Unmarried and sexually active within past 30 days prior to survey (UA-30days); or 
- Unmarried and sexually active between 1-12 months prior to the survey (UA-12months).   

 
 
Table 5.1: Description of PMA Survey Enumeration, PMA/Kenya (2014, 2017, 2019)   

 
 2014 2017 2019 

Time of Collection May - July 2014 Nov - Dec 2017 Nov - Dec 2019 

PMA Cycle (and citation) Round 1  (14) Round 6  (15) Round 8 (16)  

[i.e. “Phase 1”] 

Counties 9 11 11 

Enumeration Areas (EA) 120 151 308 

Households (% Response Rate) 4,530 (93.2%) 6,106 (97.8%) 10,378 (98.1%) 

Females (% Response Rate) 3,807 (95.9%) 5,876 (99.0%) 9,478 (98.7%) 

Facilities (% Response Rate) 263 (nr) 417 (97.2%) 945 (94.6%) 

 
References for description of PMA survey enumeration14–16 
Nr = Not reported 
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Table 5.2: Background Characteristics for Women Aged 15-49 

 
 
 
 
 
  

Characteristics Categories n % n % n %
Age Group 15-24 792        26.8    1,028     28.1    1,588     26.7    

25-34 1,246     42.2    1,473     40.2    2,341     39.3    
35-44 710        24.0    903        24.7    1,535     25.8    
45-49 208        7.0      257        7.0      493        8.3      

Parity None 285        9.6      619        16.9    781        13.1    
1-2 1,210     40.9    1,401     38.3    2,272     38.1    
3-4 860        29.1    1,007     27.5    1,743     29.3    
5 plus 601        20.3    634        17.3    1,161     19.5    

Education Never 114        3.9      109        3.0      198        3.3      
Primary 1,637     55.4    1,779     48.6    2,859     48.0    
Secondary or more 1,205     40.8    1,773     48.4    2,900     48.7    

Household 
wealth quintile Lowest 641        21.8    525        14.3    909        15.3    

Middle lowest 758        25.7    768        21.0    1,225     20.6    
Middle 548        18.6    761        20.8    1,378     23.1    
Middle highest 576        19.6    781        21.3    1,226     20.6    
Highest 423        14.4    826        22.6    1,219     20.5    

Residence Urban 1,145     38.7    1,390     38.0    2,266     38.0    
Rural 1,811     61.3    2,271     62.0    3,691     62.0    

Female 
subgroups

Unmarried sexually active 
(1-12 months) 291        9.8      558        15.2    845        14.2    
Unmarried sexually active 
(0-30 days) 154        5.2      338        9.2      528        8.9      
Married 2,511     84.9    2,765     75.5    4,584     77.0    

Total Women 2,956    3,661    5,957    

2014 2017 2019
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Figure 5.2: Current Modern Contraceptive Prevalence Rate by Female Subgroup  

 
 
Figure 5.3: Modern Contraceptive Prevalence Rate at Last Sexual Intercourse compared to 

Current Use mCPR by Female Subgroup (2019 survey) 
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Table 5.3: Contraceptive Method Mix by Female Subgroup, PMA/Kenya (2014, 2017, 2019) 

 
1.  LAM: Lactational amenorrhea method. 
2.  Other traditional: all respondent-mentioned other methods. 

Female Population: 

PMA2020 Survey Year: 2014 2017 2019 Change 2014 2017 2019 Change 2014 2017 2019 Change
Number of women using any 
contraceptives

97        232      402      69        201      354      1,350  1,694  2,893  

Current Method Mix
Female Sterilization 3% 2% 2% 0% 0% 0% 2% 2% 4% 4% 5% 1%

Male Sterilization 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Implant 17% 20% 24% 8% 16% 20% 28% 11% 18% 34% 38% 19%

IUD 5% 1% 2% -3% 2% 1% 4% 2% 5% 3% 5% 0%

Injectable (intramuscular) 47% 30% 22% -25% 44% 31% 25% -19% 58% 45% 33% -25%

Injectable (subcutaneous) 0% 0% 2% 2% 0% 0% 3% 3% 0% 0% 3% 3%

Pill 6% 4% 5% -1% 11% 8% 9% -3% 10% 8% 8% -2%

Emerg. Contraceptive 9% 13% 10% 1% 9% 14% 4% -5% 1% 1% 1% 0%

Male Condom 14% 23% 22% 9% 17% 21% 19% 2% 3% 2% 3% 0%

Female Condom 1% 0% 0% -1% 0% 1% 0% 0% 0% 0% 0% 0%

Diaphragm 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Cycle beads 0% 0% 1% 1% 0% 1% 1% 1% 0% 1% 1% 0%

LAM 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Rhythm 0% 4% 5% 5% 1% 2% 4% 3% 0% 2% 2% 2%

Withdrawal 0% 2% 2% 2% 0% 1% 1% 1% 0% 0% 1% 1%

Other Traditional 0% 0% 2% 2% 0% 0% 2% 2% 0% 0% 2% 2%

Total 100% 100% 100% 100% 100% 100% 100% 100% 100%
Injectable subtotal

Injectable total (IM + SC) 47% 30% 24% -23% 44% 31% 28% -16% 58% 45% 35% -22%

Type of Method
Long-acting modern method 24% 23% 29% 5% 18% 22% 33% 16% 27% 41% 47% 20%

Short-acting modern method 76% 71% 62% -14% 81% 75% 60% -21% 73% 56% 48% -25%

Traditional method 0% 6% 9% 9% 1% 3% 6% 6% 0% 3% 5% 5%

Married or In Union
Unmarried Sexually Active 

(0-30 days)
Unmarried Sexually Active 

(1-12 months)
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3. IM: Intramuscular injectable; SC: subcutaneous injectable 
4. Long-acting modern methods include intra-uterine device (IUD), implant, and sterilization (male and female). , while short-acting methods.   
5. Short-acting modern methods include injectable, pill, emergency contraception, male or female condoms, diaphragm, lactational amenorrhea method 
(LAM), and the standard days/cycle beads method. 
6. Traditional methods include rhythm method, withdrawal, and all respondent-mentioned other methods (labeled ‘other traditional’)
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Figure 5.4: Unmet Need for Modern Contraceptives by Female Subgroup 

 
 
Figure 5.5: Total Demand for Modern Contraceptives by Female Subgroup  
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Figure 5.6: Proportion of Demand Satisfied for Modern Contraceptives by Female 

Subgroup  

 
 
Figure 5.7: Recent Emergency Contraceptive Use (within the last 12 months) by Female 

Subgroup  

http://etd.uwc.ac.za/ 
 



124 
 

 
Table 5.4: Logistic Regression model for Current Modern CPR by Survey Round, PMA/Kenya 

(2014, 2019) 

 
 

P-value: * P < 0.10;  ** P < 0.05;  *** P <0.01 

Ref: Reference Category 

  

Odds 
Ratio

Lower 
bound

Upper 
bound Odds Ratio

Lower 
bound

Upper 
bound

15-24 (ref) 1 1
25-34 1.11 0.87 1.43 0.387 0.72 0.60 0.86 0.000 ***
35-44 0.86 0.60 1.23 0.396 0.47 0.38 0.59 0.000 ***
45-49 0.27 0.17 0.42 0.000 *** 0.23 0.17 0.31 0.000 ***
None (ref) 1 1
1-2 4.30 2.67 6.91 0.000 *** 4.65 3.67 5.90 0.000 ***
3-4 6.95 4.12 11.70 0.000 *** 7.93 5.78 10.89 0.000 ***
5 plus 6.37 3.72 10.92 0.003 *** 8.80 6.15 12.59 0.000 ***
Never (ref) 1 1
Primary 3.17 2.01 4.99 0.000 *** 2.31 1.58 3.39 0.000 ***
Secondary or more 3.86 2.50 5.97 0.000 *** 2.42 1.63 3.61 0.002 ***
Lowest (ref) 1 1
Middle lowest 1.29 0.99 1.68 0.064 * 0.95 0.76 1.18 0.626
Middle 1.39 1.05 1.85 0.024 ** 1.01 0.82 1.24 0.923
Middle highest 1.43 1.00 2.03 0.050 * 1.25 0.99 1.57 0.060 *
Highest 1.48 0.92 2.36 0.104 1.01 0.75 1.37 0.925
Urban (ref) 1 1
Rural 0.83 0.62 1.10 0.192 0.76 0.59 0.96 0.025 **
Unmarried sexually active (1-
12 months) 1 1
Unmarried sexually active  (0-
30 days) 2.18 1.24 3.82 0.007 *** 2.28 1.64 3.18 0.000 ***
Married or in union 1.63 1.08 2.48 0.021 ** 1.11 0.87 1.41 0.396
No (ref) 1 1
Yes 1.27 0.95 1.70 0.107 0.90 0.68 1.19 0.452
No (ref) 1 1
Yes 1.39 0.94 2.06 0.099 * 1.11 0.91 1.36 0.287

Female 
subgroup

Fees for health 
provider

Recently heard 
FP message

Characteristics Categories

Age Group

Parity

Education

Household 
wealth quintile

Residence

OR (95% CI) OR (95% CI)
P-value P-value

KENYA 2014 (Baseline) KENYA 2019 (Endline)
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Table 5.5: Logistic Regression model for mCPR at Last Sexual Intercourse, PMA/Kenya 2019 

 
 

P-value: * P < 0.10;  ** P < 0.05;  *** P <0.01 

Ref: Reference Category 

  

Odds Ratio
Lower 
bound

Upper 
bound

15-24 (ref) 1
25-34 0.74 0.62 0.88 0.001 ***
35-44 0.55 0.44 0.68 0.000 ***
45-49 0.35 0.26 0.47 0.000 ***
None (ref) 1
1-2 2.54 2.04 3.17 0.000 ***
3-4 4.27 3.15 5.77 0.000 ***
5 plus 4.61 3.33 6.40 0.000 ***
Never (ref) 1
Primary 1.88 1.23 2.90 0.004 ***
Secondary or more 2.25 1.44 3.49 0.000 ***
Lowest (ref) 1
Middle lowest 1.02 0.81 1.27 0.882
Middle 1.22 0.96 1.54 0.101
Middle highest 1.43 1.08 1.88 0.012 **
Highest 1.44 1.03 2.04 0.035 **
Urban (ref) 1
Rural 0.68 0.50 0.91 0.009 ***
Unmarried sexually active (1-
12 months) 1
Unmarried sexually active  (0-
30 days) 1.44 1.06 1.95 0.019 **
Married or in union 0.67 0.54 0.83 0.000 ***
No (ref) 1
Yes 1.27 0.90 1.80 0.178
No (ref) 1
Yes 1.13 0.93 1.38 0.205

Fees for health 
provider

Recently heard 
FP message

Education

Household 
wealth quintile

Residence

Female 
subgroup

Age Group

Parity

Characteristics Categories

KENYA 2019 (Endline)
OR (95% CI)

P-value
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Table 5.6: Logistic Regression model for Unmet Need by Survey Round, PMA/Kenya (2014, 

2019) 

 
 

P-value: * P < 0.10;  ** P < 0.05;  *** P <0.01 

Ref: Reference Category 

 
 
  

Odds 
Ratio

Lower 
bound

Upper 
bound Odds Ratio

Lower 
bound

Upper 
bound

15-24 (ref) 1 1
25-34 0.88 0.62 1.25 0.479 0.68 0.55 0.85 0.001 ***
35-44 1.12 0.76 1.65 0.558 0.62 0.48 0.81 0.001 ***
45-49 0.90 0.51 1.60 0.714 0.37 0.25 0.54 0.000 ***
None (ref) 1 1
1-2 0.91 0.62 1.33 0.620 0.79 0.61 1.01 0.055 *
3-4 0.93 0.62 1.41 0.741 0.96 0.68 1.35 0.801
5 plus 1.28 0.75 2.21 0.361 1.39 0.96 2.01 0.078 *
Never (ref) 1 1
Primary 0.35 0.21 0.56 0.000 *** 0.66 0.45 0.99 0.031 **
Secondary or more 0.36 0.22 0.58 0.000 *** 0.61 0.40 0.93 0.022 **
Lowest (ref) 1 1
Middle lowest 0.69 0.52 0.91 0.009 *** 0.99 0.77 1.26 0.906
Middle 0.57 0.41 0.80 0.002 *** 0.88 0.68 1.14 0.325
Middle highest 0.65 0.44 0.95 0.026 ** 0.72 0.54 0.95 0.022 **
Highest 0.56 0.35 0.89 0.016 ** 0.70 0.49 1.01 0.057 *
Urban (ref) 1 1
Rural 1.04 0.72 1.50 0.920 1.30 1.01 1.67 0.040 **
Unmarried sexually active (1-
12 months) 1 1
Unmarried sexually active  (0-
30 days) 13.47 6.30 28.83 0.000 *** 2.01 1.29 3.13 0.002 ***
Married or in union 5.12 2.71 9.65 0.000 *** 1.16 0.81 1.66 0.416
No (ref) 1 1
Yes 1.11 0.82 1.50 0.496 0.79 0.53 1.19 0.265
No (ref) 1 1
Yes 0.83 0.57 1.19 0.304 0.84 0.68 1.05 0.127

Fees for health 
provider

Recently heard 
FP message

Age Group

Parity

Education

Household 
wealth quintile

Residence

Female 
subgroup

Characteristics Categories

KENYA 2014 (Baseline) KENYA 2019 (Endline)
OR (95% CI)

P-value
OR (95% CI)

P-value
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Table 5.7: Logistic Regression model for Recent Emergency Contraceptive Use (in last 12 

months) by Survey Round, PMA/Kenya (2014, 2019) 

 
 

P-value: * P < 0.10;  ** P < 0.05;  *** P <0.01 

Ref: Reference Category 

  

Odds 
Ratio

Lower 
bound

Upper 
bound Odds Ratio

Lower 
bound

Upper 
bound

15-24 (ref) 1 1
25-34 1.55 1.00 2.40 0.049 ** 1.04 0.78 1.39 0.783
35-44 1.07 0.53 2.14 0.850 0.85 0.59 1.23 0.391
45-49 0.48 0.14 1.61 0.230 0.42 0.22 0.79 0.008 ***
None (ref) 1 1
1-2 0.47 0.31 0.71 0.000 *** 0.80 0.53 1.21 0.291
3-4 0.65 0.41 1.02 0.063 * 0.83 0.52 1.33 0.430
5 plus 0.58 0.24 1.39 0.216 0.86 0.47 1.57 0.614
Never (ref) 1 1
Primary 0.48 0.34 0.68 0.002 *** 1.42 0.48 4.19 0.526
Secondary or more 1.00 − − − 2.60 0.83 8.19 0.102
Lowest (ref) 1 1
Middle lowest 1.66 0.88 3.11 0.114 1.11 0.66 1.86 0.697
Middle 2.08 0.98 4.41 0.056 * 1.20 0.72 1.99 0.481
Middle highest 1.53 0.67 3.49 0.314 1.89 1.14 3.14 0.014 **
Highest 2.64 1.10 6.31 0.030 ** 1.95 1.14 3.31 0.015 **
Urban (ref) 1 1
Rural 1.13 0.54 2.35 0.749 0.77 0.57 1.04 0.091 *
Unmarried sexually active (1-
12 months) 1 1
Unmarried sexually active  (0-
30 days) 1.53 0.85 2.74 0.150 0.93 0.60 1.43 0.727
Married or in union 0.71 0.43 1.18 0.184 0.60 0.44 0.82 0.001 ***
No (ref) 1 1
Yes 0.56 0.23 1.36 0.198 1.13 0.74 1.71 0.577
No (ref) 1 1
Yes 1.13 0.58 2.21 0.711 1.00 0.67 1.50 0.991

Fees for health 
provider

Recently heard 
FP message

Age Group

Parity

Education

Household 
wealth quintile

Residence

Female 
subgroup

Characteristics Categories

KENYA 2014 (Baseline) KENYA 2019 (Endline)
OR (95% CI)

P-value
OR (95% CI)

P-value
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Chapter 6: Discussion and Conclusion 

 

6.1. Overview 

 

Improving access to life-saving commodities for women and children covers a broad and complex 

array of health planning and delivery issues.  In order to apply focus, this thesis spotlighted progress 

towards the UNCoLSC recommendations1 and the role of data-informed decision-making.  In short, 

the thesis examined how data-informed decision-making was utilized during planning and application 

to the RMNCH Fund (Study 1); the progress against UNCoLSC recommendations and impact on 

beneficiaries over time (Study 2,4); and the remaining barriers to more effective DIDM for life-saving 

commodities (Study 3,4).  This conceptually follows a logical framework approach and the Conceptual 

Model for Scale-up of RMNCH Programs3 from:  

 Inputs (e.g., RMNCH investments in Study 1); to  

 Process (e.g., decision-making in Studies 1 and 2) 

 Outputs (e.g., service readiness in Studies 2 and 3); to  

 Impacts for beneficiaries (e.g., commodity usage in Studies 2 and 4).   

 

The general aims of the thesis (sub-)studies were:  

1. To understand how Malawi used evidence to inform decision-making and RMNCH 

investments as well as barriers to data use.   

2. To assess progress towards the UNCoLSC recommendations on 13 life-saving commodities for 

women and children.  

3. To describe how commodity-related information systems and corresponding decision-making 

processes can be improved. 

4. To identify modern contraceptive utilization and unmet need over time by female subgroups in 

Kenya. 
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In various ways, the RMNCH Fund followed the principles and approach outlined by the Paris 

Declaration for Aid Effectiveness – harmonized, aligned planning processes led by countries – for 

RMNCH and life-saving commodity investments.  This thesis examined the Paris Declaration principle 

of managing for results298: 

“Managing for results means managing and implementing aid in a way that focuses on the 

desired results and uses information to improve decision-making.”  - The Paris Declaration 

 

More specifically, what progress was made towards the desired results from the UNCoLSC 

recommendations for the 13 life-saving commodities?  How was information used to improve 

decision-making (particularly planning and investment prioritization)?  And what barriers remain?  

The section below answers these questions. 

 

6.2. Summary of Key Contributions and Implications 

 

6.2.1. Progress on UNCoLSC Recommendations 

 

This thesis identified progress and persistent bottlenecks across developing countries for a broad range 

of RMNCH and commodity-related activities.  Life-saving commodities can act as a lens to understand 

the performance of the wider healthcare delivery system.  Key UNCoLSC recommendations and 

activities are illustrated as a continuum in Figure 6.1.  To ultimately improve intervention coverages 

for beneficiaries, how do countries perform along this pathway of regulatory efficiency for each 

commodity, quality strengthening, supply chain management, health worker performance, service 

utilization, among others.    
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Figure 6.1: Continuum of Key Recommendations 

          * Source: Developed by PhD student during work with SCT (unpublished). 

 

Steady progress has been made against the broad recommendations of the UNCoLSC.  However, a 

clear unfinished agenda remains for improving access to life-saving commodities.  Below are key 

findings and implications related to the UNCoLSC recommendations – most notably from Study 2 in 

14 countries in sub-Saharan Africa and Southeast Asia undergoing repeat assessments between 2013 

and 2017: 

 RMNCH Coordination: By 2017, all 14 countries had a functioning national RMNCH 

coordinating mechanisms; however, only half of countries had finalized national costed 

RMNCH plans with secured domestic budget allocation for life-saving commodities down to 

sub-national level.  National RMNCH coordinating mechanisms play a critical role in data-

driven planning and implementation (further discussed below).  Efficiency of commodity bulk 

purchases relies on timely domestic budget cycles, so obstructed domestic cash flow may 

increase per unit commodity cost and decrease procured quantities.  To ameliorate these short-

term budget gaps, global partners need to broaden accessibility for countries to innovative 
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bridge funding mechanisms with rapid payback terms to support consistent and efficient 

commodity procurement259. 

 Regulatory efficiency:  Over time, countries made considerable progress adding life-saving 

commodities to national essential medicines lists, incorporating them into national treatment 

guidelines, and fully registering the preferred formulation.  By 2017, these regulatory indicators 

displayed the fewest remaining bottlenecks across commodities and countries.  With proper 

monitoring, countries appear capable of maintaining efficiency of these regulatory processes 

into the future and ensure pharmaceutical companies do not experience unjustified regulatory 

delays, which can inadvertently incentivize falsified drugs within the market268,269.    

 Quality strengthening: These 14 countries have struggled to build functioning quality control 

systems.  By 2017, 12 of 14 countries procured from valid GMP-accredited manufacturers, nine 

countries had functioning post-market surveillance to monitor medicine quality, half of 

countries had functioning pharmacovigilance systems on patient safety, and only four countries 

had an accredited national control laboratory.  Historically, the cost and complexity of 

commodity quality controls has been difficult for developing countries to manage268.  

Therefore, regional efforts that reduce cost and leverage highly skilled technical resources must 

be supported and strengthened by global, regional and in-country partners.  For example, the 

African Medicines Regulatory Harmonization (AMRH) Initiative271 aims to use regional 

mechanisms to streamline country regulatory, pharmacovigilance, and post-market surveillance 

processes.  Also, the African Medicines Agency (AMA) expects to be established in 2022 to 

strengthen the governance, transparency, and efficiency of regulatory systems for medicines299. 

These regional initiatives provide a means for developing countries to share costs, leverage 

economies of scale, and access greater technical capacity, which can ultimately overcome the 

intractable quality control bottlenecks.       

 Commodity availability (Supply Chain): Over time, commodity availability at health 

facilities – defined as commodity physically available at health facility at time of assessment - 

exhibited a statistically significant increase from 69% to 74% (P=.001) collectively across 

countries and commodities.  However, availability varied considerably by commodity.  

Availability of female condoms, emergency contraceptives and amoxicillin declined over time, 

while Misoprostol, antenatal corticosteroids, Chlorhexidine, and neonatal resuscitation 

equipment were unavailable in roughly half of facilities at the most recent assessment.  These 
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results have several implications.  First, efforts to improve commodity availability are working 

as indicated by the five-percentage point increase, but considerable room for improvement 

exists as approximately one out of every four facilities would be insufficiently stocked to save a 

woman or child’s life.  Second, the variability amongst commodities speaks to the 

heterogeneity of commodity procurement and supply chains (further discussed below).  Finally, 

wider environmental factors often impede commodity access and should be considered during 

operational planning.  For example, new research into Chlorhexidine137 and antenatal 

corticosteroids122,123 blurred technical guidance, while misoprostol’s capacity to induce 

abortion created cultural ramifications to hamper demand and political will.   

 National supply and logistics management (Supply Chain): By 2017, stock-outs at national 

warehouses occurred for 41% of commodities, which became more frequent over time.  In 

terms of electronic logistics management information systems (eLMIS), 57% of life-saving 

commodity were incorporated into eLMIS to track distribution from central warehouses to 

service delivery points, which was a modest increase (7%) over baseline.  Only four out of 14 

countries had a comprehensive national eLMIS platform.  Unfortunately, multiple development 

partners often operate their own procurement, supply chains and corresponding eLMIS, which 

creates a fragmented web, hinders overall operation, and delays effective decision-

making260,261.  Harmonization and alignment of eLMIS is critical need for in-country 

governments, but development partners must buy-in.  Global initiatives to harmonization 

information systems, such as the Health Data Collaborative (HDC)262, have expanded to 

include eLMIS in order to help countries reduce supply chain redundancy and improve data-

informed decision-making. 

 Health worker performance:  Over time, health workforce indicators improved, but remain 

stunted.  Facilities with a recently trained staff member showed a statistically significant 

increase of eight percentage points to 46% (P=.003); more life-saving commodities were added 

to job aids and national training curricula; and availability of job-aids and/or checklists at 

health facilities increased by 13 percentage points to 66%.  The lack of job-aids / checklists at 

one out of every three health facility is a troubling sign.  These are critical tools for proper 

training and service delivery, while only requiring occasional (once every few years) resource 

allocation for printing and distribution.  The low readiness indicates either poor local 

management (i.e., loss of job-aids / checklists) or weak central coordination and distribution of 

updated tools.  As for training, with just under half of health facilities having a recently trained 
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staff member within the last 12 to 24 months, the capacity of countries to educate the health 

workforce on new or updated protocols is roughly a three- to five-year cycle.  This is important 

for timing of introductions of new products, such as new contraceptive implants with a 

modified insert method.  Moreover, with limited centralized training, districts and facilities 

may shift towards local quality improvement options, such as the approach from Network for 

Improving Quality of Care (QOC) for Maternal, Newborn and Child Health238,264.  The QoC 

Network advocates establishing small local teams to identify service delivery shortcomings and 

initiate rapid cycles of problem-solving for quality improvement and preparedness.  Finally, 

combatting unforeseen disturbances, such as the COVID-19 pandemic, will rely on timely and 

consistent training across districts – and likely iterative re-training as protocols adjust.  

However, waiting years to train the entire country on new protocols could be catastrophic 

during a deadly and vacillating pandemic.  Countries need immediate support and new training 

approaches to quickly scale-up the training and re-training of health workers for effective 

healthcare delivery.     

 Generating demand and reaching women:  By 2017, removal of financial barriers showed 

minor gains with roughly half of service delivery areas across countries reporting no user fees. 

Also, 11 out of 14 countries had developed RMNCH demand generation and behavior change 

plans with budget allocations.  Effect size varies for reducing or eliminating user fees, so the 

full eradication of user fees by countries is mixed30,43,300,301.  However, combining financial 

barriers with weak demand generation programs can further manifest inequitable access to care, 

particularly for the poorest women and children.  

 Service utilization and intervention coverage:  During assessment, service utilization data 

was scarce and deemed insufficient for inclusion in the study.  Where data exists on 

intervention coverage (i.e., percent of affected population receiving appropriate treatment), 

rates approximately doubled over time, but still remain low across countries (e.g., 37% for ORS 

[median], 27% for Zinc).  The lack of intervention coverage data265–267 for administration of 

life-saving interventions – particularly at time of birth (e.g., oxytocin, injectable antibiotics, 

neonatal resuscitation) - significantly impeded the ability of global and national public health 

practitioners to understand the impact of health programs and the quality of facility-level care.  

The health measurement community must create new approaches to assess these important life-

saving methods to enable corrective action and efficient use of scarce resources.   

http://etd.uwc.ac.za/ 
 



134 
 

In Kenya (from Study 4), modern contraceptive prevalence rate increased across all groups of 

married and unmarried women, particularly use of contraceptive implant and emergency 

contraceptives grew from 2014 to 2019.  Unmet need declined for most women but doubled for 

unmarried women with less frequent sexual intercourse (i.e., defined as 1-12 months prior to 

survey).  Substantive growth in both mCPR and unmet need indicates an unaddressed demand 

for contraceptive for this unmarried population280.  In analysis of all women, unmet need 

increased for rural and younger women, which is consistent with other research studies in sub-

Saharan Africa281,295,296.  Targeted public health programming (e.g., demand generation) – 

along with research - is needed for these underserved female subpopulations. 

While commodity availability and health workforce training exhibited statistically significant progress, 

other results were modest, so key limitations of the studies should be reiterated.  First, Study 2 had a 

relatively short time horizon for repeat data collection in certain countries (e.g., less than 2 years), 

which may limit opportunity for countries to demonstrate progress.  Secondly, no long-term evaluation 

of the RMNCH Fund investments was conducted – only a final project evaluation in 2017174 - so, 

longer-term interventions may be undervalued if they need years to show meaningful results.  For 

example, the 67 ambulances procured and distributed to districts in Tanzania (see Panel 3.1 in Study 2) 

will likely require years to demonstrate statistical effect on maternal mortality estimates.  Countries 

selected investments through systematic DIDM; however, ongoing learning from prior decisions 

requires comprehensive information often years beyond implementation.  

 

6.2.2. Use of Data-Informed Decision-Making  

 

To develop RMNCH Fund proposals, the country engagement process advocated a data-driven process 

for selection and prioritization of equitable investments, which was consistent with the Paris 

Declaration on Aid Effectiveness298.  In Malawi (Study 1), the process was government-led, evidence-

based, and centered on health equity.  The RMNCH Fund investment decisions-making process had 

two key steps.  First, districts were selected using an equity-based approach to prioritize districts with 

comparatively weak health indicators from available data sources (e.g., HMIS, household 

questionnaires).  Second, within each district, catalytic and complementary activities were selected 

using quantitative indicators as well as qualitative information from facility and community interviews.     

When leveraging detailed health information systems, the Data Use Partnership183 provides a clear 

depiction of the data use cycle (Figure 1.9):  
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Data Production 

1. Harmonized, standardized, and 

systematic design for data 

capture 

2. Quality data collection 

3. Data transformed into 

information at all levels 

 

Information Use 

4. Information consumption, 

analysis, and comprehension 

5. Incentivized and skilled 

decision-making 

6. Evidence-based action 

[Figure 1.5: Data Use Cycle (repeated for clarity)] 

 

The Malawi country engagement process followed along this type of data use cycle.  National and sub-

national participants gathered quality data collected from existing standardized health information 

systems and transformed it into analyzed information for consumption prior to decision-making.  Also, 

the RMNCH Situation Analysis (also known as the RMNCH Landscape Synthesis) produced a new 

data source of LSC-focused qualitative and quantitative information through the first half of this data 

use cycle from systematic design to quality data collection to data transformation (prior to use for 

decision-making in the RMNCH Fund proposal).  In short, the Malawi case study (and broader 

discussion in Study 2) contributed to the field by outlining an equity-based approach for new 

investment streams and the inherent strengths and weaknesses (further discussed below) relying on a 

data-informed decision-making process.   

In terms of implications, the country engagement process for the RMNCH Fund provided a practical 

example of harmonized planning and potential tools for future use.  The country engagement process 

was modelled after the Paris Declaration on Aid Effectiveness298 and paralleled other equity-based 

investment approaches in developing countries211–214.  Broadly, the RMNCH Fund country 
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engagement process, which invested hundreds of millions of dollars and coordinated hundreds of 

stakeholders across 19 countries, presented a large, comprehensive example on the Paris Declaration’s 

key principles of country ownership, harmonization, alignment, and managing for results.  

Components of the Paris Declaration’s inclusive approach remain a viable option for aid initiatives.  

However, adherence to the Paris Declaration principles is not necessarily standard.  Brown302 argues 

“although donors and recipients endorsed the founding principles, the norm was only feebly 

internalized: they were unwilling to overcome their reluctance—and important disincentives—to 

substantially change their practices on the ground”.  The time, resources, and perceived sharing of 

decision-making authority reduces the incentive for donors to create transparent information flows and 

harmonized plans. For the CEP, this reluctance was evident in the harmonized resource mapping 

exercise (i.e., when, where, for whom are partner resources allocated).  Obtaining this information 

from all stakeholders was a lengthy process meeting significant resistance.  While international aid 

norms ebb and flow, the practical viability of aligned, harmonized planning was demonstrated by the 

RMNCH Fund.  

More specifically on data use, the Paris Declaration298 advocated “managing and implementing aid in 

a way that focuses on the desired results and uses information to improve decision-making” as part of 

the ‘Managing for Results’ principle.  The CEP clearly provided a real-world example of effective 

data-informed decision-making for equitable health systems strengthening.  In addition, the RMNCH 

Situation Analysis demonstrated a low-cost, rapid data tool for both planning decisions and evaluation 

of results.  Finally, the resource mapping approach utilized by CEP is relatively labor intensive to 

implement, but informationally rich.  The Global Financing Facility incorporated resource mapping 

into its suite of planning tools303, which is a positive indication of the tool’s inherent value for 

supporting harmonized, data-informed plans in future development aid programs.   

 

6.2.3. Key Barriers to Data-Informed Decision-Making 

 

The equity-focused, data-informed decision-making process for the RMNCH Fund proposals provided 

an effective model for investment prioritization.  However, the experience also elucidated key DIDM 

challenges.  Using the aforementioned Data Use Cycle (Figure 1.5) as a framework, the list below 

outlines key areas to strengthen for commodity-related information systems and more effective DIDM: 
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1. Harmonized, standardized, and systematic design for data capture:  

 Comprehensiveness of Data Types: For effective DIDM related to life-saving 

commodities, a variety of data types must be appropriately designed and harmonized 

including, but not limited to: commodity forecast, pricing and procurement; supply 

management and distribution; quality of care; financial resource allocations; and, 

qualitative data on upstream systemic barriers (e.g., RMNCH Situation Analysis).   

 Data Collection Burden: The counterbalance to comprehensiveness of data types is the 

incredible demand for collection placed on healthcare workers.  In Malawi (Study 1), health 

facility workers were required to tabulate more than 800 indicators – typically ‘by hand’ 

without automated tools – to satisfy the requests from government and development 

partners.  This high local data collection burden was consistent with other 

studies184,220,229,230, including a study in Tanzania, where compiling reporting forms at 

health facilities required 25-30% of the healthcare staff’s time229.  As recommended by 

Harrison and Nutley220 countries and development partners must harmonize and consolidate 

reporting requirements and procedures.  Cooperatively, governments, UN agencies, and 

development partners can match prioritized data needs to a limited, rationalized set of data 

collection demands at each operational level.  Complementarily, funders must ensure 

sufficient resources are made available at each operational level to capture this rationalized 

list of indicators without compromising quality of service delivery.  If not, then additional 

reductions of data demands are necessary.  This practice of indicator harmonization was 

endorsed by the Health Data Collaborative186,187,227, which includes UN agencies, 

development partners and national governments.   

2. Quality data collection 

 Data quality: In Malawi (Study 1), specific data sources garnered a perception of 

inadequate data quality.  Reasons for poor data quality included limited supervision, no 

routine audit mechanism, and misaligned operational consequences, where accurate data 

entry did not positively impact commodity replenishment.  Across the 14 countries in Study 

2, no health management information system (e.g., DHIS2) provided data of sufficient 

quality to accurately calculate estimates of service delivery coverage.  Data use and data 

quality represent a mutually reinforcing cycle7,216,220,223,224.  If data quality is perceived as 
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poor, then data use declines – and conversely if data goes unused, then motivation to 

sustain quality diminishes.  Many studies have linked the judgment of poor data quality 

with deficient data use7,216–222, but data utilization can enhance quality216 – even if data 

quality is judged as weak.  Therefore, stakeholders need to enable upward momentum 

within this reinforcing cycle – facilitating data use to improve quality and vice versa.  

Moreover, using the data will help identify data quality improvement needs, so coupling 

accelerated data use with additional resources to improve capacity building, supervision, or 

other quality improvement approaches at all operating levels is essential.      

3. Data transformed into information at all levels 

 Sub-national Data Processing: In Malawi (Study 1), data processing tools are not readily 

available.  For example, denominators are not automatically calculated and must be processed 

outside of DHIS2; dashboards are limited; and automated reports regularly fail to 

automatically generate.  Without access to processed data, districts cannot effectively utilize 

the information for decision-making.  Investments to automatically and consistently process 

key harmonized district-level dashboards or scorecards, such as sub-national versions of 

RMNCH Scorecard235, is a practical first step.   

 Completeness of data transformation:  Study 4 explored unmarried females, who have 

less frequent sexual intercourse.  This subpopulation was a modest size (about 13% of the 

study participants) but calculated and disseminated indicators were nonexistent from the 

measurement community.  This female subpopulation provided an example of a group that 

was marginalized by incomplete data processing (“data marginalization”) leading to 

inequitable service utilization.   Without any information for these women, public health 

program managers and policy makers are blind to their needs and experience within the 

healthcare system.  The extent of subpopulation ‘data marginalization’ must be identified 

and rectified by the measurement community.  The data exists, but the modest effort to 

transform it into usable information has not been undertaken.   

4. Information consumption, analysis, and comprehension 

 Accessibility and Transparency: If data systems are not transparent and accessible, then 

they cannot be useful to decision makers.  As discussed in Study 3, accessibility was 

discordant across data types.  For example, logistics management information was often 

less accessible to stakeholders relative to health management information systems (e.g., 
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DHIS2).  Interoperability layers were increasingly used by countries to facilitate complex 

systems, which connect independent information systems and facilitates accessibility for 

decision makers.  In terms of transparency, expanding authorization for more data to reach 

more users can drive data quality improvements and more successful DIDM5.  

Transparency should extend across the full continuum of stakeholders – from local 

beneficiaries to international funders / taxpayers.  To strengthen trust, learning, and 

corrective action, commodity-related data sources need to be transparent and accessible to 

all stakeholders. 

 Local Adaptation: From Study 3, local decisions were unique - no two communities or 

decision-makers were exactly the same.  However, RMNCH and life-saving commodity-

related information systems did not reflect this diversity at the local level.  Typically, to 

save time and resources, sub-national data processing and analysis (if available) was 

uniform across the country and lacked local adaptation.  Countries and development 

partners can adapt data processing to local needs.  For example, the Network for Improving 

Quality of Care (QOC) for Maternal, Newborn and Child Health238 empowered local teams 

of health staff to initiate brief problem-solving cycles (i.e., identify the problem, collect / 

analyze data, initiate action and evaluate results) to improve inadequate health services.  

This approach focused on collection and processing of indicators needed by end users for 

the specific issues confronting their local facility or community. 

5. Incentivized and skilled decision-making 

 Data orientation and skill building: Motivated decision-making that demands vital 

information to make key decisions was a common challenge across countries216,220,232,233.  

In Malawi (Study 1), national-level actors cultivated a relatively strong data-oriented 

culture; however, sub-national data demand was limited.  While districts collected and 

transferred data upwards (to national level), they had limited capacity to support facility-

level DIDM.  Moreover, in Malawi, facility and community staff lacked the tools and skills 

to effectively use data for decision-making, which was consistent with other national 

findings215.  At the district-level in Malawi (Study 1), officers identified inadequate skills 

related to communications, report writing, and presentation of information.  One option to 

build local data use capacity was District Health Performance Improvement (DHPI)236, 

which trains local health system decision makers on data use for strategic planning and 
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equity-based bottleneck analyses.  Unfortunately, high turnover can undercut sub-national 

training initiatives.  Insufficient human resources and technical capacity were common 

DIDM challenges across countries – particularly at the subnational level216,219,220.   

 Inclusivity of Decision Makers: The skill of the decision makers must extend beyond data 

analysis and incorporate contextual understanding of the local environment and community 

challenges.  As outlined in Study 3, local community leaders and civil society were often 

excluded from critical decision-making activities, such as early in the Global Financing 

Facility (GFF) investment planning.  Excluding local input risks misdirecting life-saving 

supply chain and service delivery investments.   Developing local health system 

improvements with local leaders – along with community-level data tools234 – enables a 

shared vision and monitoring of progress.  

6. Evidence-based action 

 Monitoring and Evaluation: The central tenet of DIDM is using data (or evidence) to take 

measured and appropriate action.  Over time, program managers must learn from past 

decisions through monitoring operational results and evaluating the longer-term impacts on 

beneficiaries.  Installing robust monitoring systems with relatively quick evaluation cycles 

(alongside implementation research projects where appropriate) will enable long-term 

institutional learning for effective delivery of life-saving commodities to women and 

children.      

 

6.2.4. Key Recommendations 

 

The discussion above summarized the progress and barriers for delivering life-saving commodities and 

related data-informed decision-making.   Below highlights some of the key recommendations resulting 

from the four sub-studies: 

 

Life-saving Commodities 

1. Bridge Financing: In Study 2, short-term gaps in domestic budget created a negative impact 

on commodity procurement and supply chain performance.  UN agencies and global 
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development partners must create more opportunities for countries to access innovative bridge 

financial mechanisms with rapid payback terms to mitigate cyclical cash flow issues259. 

2. Leverage Regulatory Collaborations: Streamlining the complex and resource-intensive 

processes for medicine regulatory approval, pharmacovigilance and post-market surveillance 

are critical.  New regional collaborative initiatives, such as the African Medicines Regulatory 

Harmonization (AMRH) Initiative271 and African Medicines Agency (AMA)299, offer cost-

effective and reliable means of improving technical capacity for quality control.  Country 

participation in these initiatives (where available) and global partners support is imperative to 

sustainably alleviate quality control bottlenecks.     

3. eLMIS harmonization and alignment: Countries face a tangled web of eLMIS between 

government and partner projects.  Harmonization and alignment of eLMIS across all partners is 

critically needed to reduce redundancy and improved supply chain DIDM.  Moreover, an 

aligned eLMIS is more cost-effective, less demanding on service delivery staff, and potentially 

insulates countries from fluctuations in partner financing.   

4. Innovative Quality Improvement:  Centralized capacity to train and supervise sub-national 

staff is weak; therefore, countries and development partners should seek more innovative 

learning and adaptation approaches to improve quality of care.  For example, the Network for 

Improving QoC238 method of empowering small local teams of healthcare workers to execute 

quick problem-solving cycles, presents a viable opportunity to scale and sustain higher quality 

service delivery.     

5. Improve Intervention Coverage Data: Study 2 identified a dearth of routine intervention 

coverage data (i.e., proportion of population receiving treatment) across RMNCH indicators.  

Waiting 3-5 years for repeat household surveys to estimate changes in intervention coverage 

limits utility for adaptive program planning; however, routine health information systems (HIS) 

present significant technical and operational challenges for estimating intervention coverage304.  

Practical examples and new techniques for estimating intervention coverage using routine HIS 

have been published304–306; however additional research and investment are needed for large 

scale use in developing countries at national and sub-national levels.     

 

Data-informed Decision-Making 
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1. Reduce Data Collection Burden through Indicator Harmonization: With health workers 

spending upwards of 25% of their time collecting and inputting data229, partners must provide 

resources and collaborate on establishing a rationalized and harmonized list of indicators for 

data collection at service delivery points.  This approach is endorsed by governments and 

global partners while practical examples and processes are available, but scarce187,307–309.   

2. Invest in Data Quality through Data Use: In-country partners should invest in data use at all 

levels of the healthcare system.  Data use will generate upward momentum in the mutually 

reinforcing data quality cycle7,216,220,223,224.  Improves in data quality can be evaluated through 

available tools310.  Indicators where sufficient resources are not available to use the data, should 

be consider for elimination from data collection to reduce operational burden.   

3. Broaden DIDM capacity and adaptation: Sub-national capacity to adapt and use information 

systems hampers healthcare workers from responding to routine or unforeseen event.  

Countries should consider new and available approaches, such as the Network for Improving 

QoC238 or District Health Performance Improvement (DHPI)236, to train and empower staff at 

district, facility, and community levels to utilize data for malleable planning and problem-

solving.  These tools and approaches allow flexibility based on health system structure and 

ever-changing social, environmental, and contextual factors.  

4. Investigate ‘Data Marginalization’: Study 4 highlighted how certain subpopulations (in this 

case, the 13% of women who reported being unmarried and sexually active between 1-12 

months prior to survey) can be marginalized through incomplete data processing.  The global 

public health M&E community and countries must investigate where data management and 

processing are significantly limiting reporting, research and the resulting service delivery for 

certain subpopulations.   

5. Ensure Transparency and Inclusivity: Global institutions and countries should establish 

standards of data transparency and decision-making inclusivity.  Data authorization and 

transparency must expand to the full continuum of stakeholders – from local beneficiaries to 

the broader public – to maximize use and propel quality improvements.  Moreover, key 

decision-making processes, such as programmatic investments, must be inclusive to allow key 

stakeholders and beneficiaries input into critical decisions that impact their communities. 

6. Harmonize M&E platforms: Addressing these complex DIDM barriers requires 

comprehensive planning and increased financial investments in health information systems 
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(HIS).  National governments, such as Malawi, and their development partners have been 

engaging in country-led, collaborative approaches towards a ‘one country’ M&E platform227.  

Harmonized and aligned investments in interoperable HIS, rationalized monitoring, and 

capacity building for all operational levels (e.g., national, district, facility, community) can 

strengthen data-informed decision-making across health delivery services, including life-saving 

commodities.  Moreover, a common M&E platform better protects DIDM processes from the 

vacillating roles or financing ability of partners.     

Investing in these recommendations will strengthen DIDM and produce a more adaptive health system.  

DIDM can benefit any type of health system by helping decision-makers identify problems and 

formulate corrective action.  Strong information systems coupled with DIDM can support a resilient 

health system regardless of whether financial support is high or low; supply chains are weak or strong; 

or, technical partners are presence or absence of technical partners. 

 

 

 

6.3. Key Limitations 

 

Limitations were present in each study.  Below is list of key limitations to consider when interpreting 

the overall thesis.  For additional detail on study-specific limitations, please refer to each study 

manuscript (Chapters 2-5) above. 

 Study 1 - Data-informed decision-making for life-saving commodities investments in 

Malawi: a Qualitative Case Study: Selection biases - (1) The study employed a rapid 

assessment approach, which required a relatively short window of time for interviews and 

data collection.  Therefore, availability of interviewees was a concern; however only one 

organization was unavailable.  Also, due to time constraints, sample size was relatively 

small – particularly for district-level input – which could impact representativeness for 

other regions of the country.  (2) UNICEF facilitated the generation of the interviewee list, 

which potentially biased the respondents. Information biases - (3) To help ensure openness 

of the respondent, no tape recorder was used – only handwritten notes - so, verbatim quotes 

were not available for transcription.  While this decision limits transparency and 

theoretically impedes trustworthiness, the research team wanted to maximize respondent 

receptivity.  (4) The interview included questions about 2-3 years into the past, which could 
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have generated a recall bias.  (5) Finally, while the principles of confidentiality were 

established prior to interview, the respondent could have been reluctant to be fully candid 

and provide negative feedback about his/her employer, partners, or related processes.       

 Study 2 - Progress towards the UN Commission on Life Saving Commodities 

recommendations after five years: a longitudinal assessment: Selection bias - (1) First, this 

study was based on 14 developing countries in sub-Saharan Africa and Southeast Asia, 

which completed multiple rounds of the RMNCH Situation Analysis.  However, the 

experience of these 14 countries may not be indicative of other developing countries or 

regions.  Data collection bias - (2) For qualitative data, the study relied on expert interviews 

across countries and enumeration teams, which may introduce inter-rater bias.  (3) For 

quantitative data points, the study relied on existing datasets, including household and 

facility surveys.  Data availability gaps, such as maternal and newborn service delivery, 

limited understanding of impact on beneficiaries.  Measurement biases - (4) Analysis of 

more recent changes in health delivery or status may be limited due to timeliness of 

available existing quantitative data sources (e.g., household or facility surveys).  (5) The 

RMNCH Situation Analysis relied on readily available data and proxy indicators; therefore, 

complex investigations of important health system factors, such medicine quality or cost of 

medicine, were beyond the scope of the study.  (6) Finally, the study utilized point 

estimates for statistical analysis because raw datasets had limited availability, disparate 

formats, and the heterogeneous data processing and analyses across 14 countries were 

beyond the scope of the study.  However, more in-depth analyses could generate more 

distinguished findings.   

 Study 3 – Lessons on data-informed decision-making for life-saving commodities in 

developing countries: Selection bias - (1) Similar to Study 2, the lessons learned were based 

largely on the 19 developing countries in sub-Saharan Africa and Southeast Asia engaged 

by the RMNCH Fund; therefore, the experiences in these countries and regions may not be 

reflective of other countries or regions.  Information bias - (2) The two-person study team 

utilized qualitative synthesis approaches, including reciprocal translational analysis; 

however, a small two-person team has limited heterogeneity of analytic viewpoints, which 

may generate bias based on shared experience.  

http://etd.uwc.ac.za/ 
 



145 
 

 Study 4 – Trends and Contextual Factors associated with Contraceptive Utilization and 

Unmet Need among Sexually Active Unmarried Women in Kenya: A Multilevel Regression 

Analysis: Data collection biases - (1) The study utilized PMA datasets, which unfortunately 

did not allow linking individual respondents and the health facilities they visited.  (2) The 

PMA questionnaires across enumeration rounds in Kenya varied slightly and did not 

include the emergency contraceptives “in the last 12 months” question in 2014.  Selection 

biases - (3) The sample size of unmarried women was relatively low in early surveys, which 

limited statistical power.  (4) The contraceptive use and experience of women in Kenya 

may not be representative of other developing countries.  Analysis bias - (5) Finally, there 

was a time period recall difference between the ‘current’ use of contraceptives and 

‘sexually active’ in the last 12 months, which can increase unmet need and lower mCPR for 

female subgroups with extended time interval of sexual activity.       

Collectively, across the four studies, the common limitation is representativeness of results for other 

developing countries or regions.  Beyond the limitations listed above, the thesis is primarily restricted 

by scope relative to the extensive breadth of life-saving commodities for women and children.   A large 

portion of health systems focus on RMNCH service delivery and the heterogeneity across countries 

creates a complex landscape to investigate, which is rich for future research.   

 

Finally, the PhD student directed the monitoring and evaluation efforts of the SCT, which managed the 

RMNCH Fund.  Therefore, the PhD student may have unconsciously introduced analysis bias into sub-

study 2 to confirm personal experiences or positively represent the projects.  Secondly, as a UNICEF 

representative conducting data collection among partner organizations for sub-study 1, respondents 

may feel pressure to provide feedback that is overly positive or minimizes reputation risk to any party, 

which introduces a form of social acceptability bias.  

6.4. Recommendations for Future Research 

 

This thesis provided an in-depth review of progress towards the UNCoLSC recommendations in 

developing countries as well as the utilization (and barriers) to data-informed decision-making for life-

saving commodities.  However, the thesis also uncovered numerous areas for future research including, 

but not limited to: 

1. Harmonized planning and DIDM:  This thesis explored the harmonized planning processes, 

country engagement, and DIDM related to the RMNCH Fund, which was modeled on the Paris 
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Declaration of Aid Effectiveness163.  Other ongoing international funding initiatives, such as 

the Global Financing Facility, undertake collective planning processes; therefore, future 

research should investigate how these are executed; what tools (e.g., resource mapping) and 

approaches add value to the process; are the Paris Declaration principles utilized (and if not, 

should new principles be proposed); how are data-informed decisions made; are diverse 

stakeholders (e.g., civil society) included in decision-making; what data sources are utilized 

and what unavailable data would be most valuable; and over time what impacts do these 

planning approaches have on service delivery and outcomes for beneficiaries (e.g., women and 

children)?     

2. Experience with harmonized health M&E platforms:  As mentioned above, one approach 

to harmonizing investments in health information systems (HIS) and strengthening DIDM is 

the ‘One Country’ or harmonized health M&E platform227.  The process is country-led and 

aligns partners around a vision of HIS infrastructure improvements and use of data for 

monitoring and evaluation.  Both strengthening HIS and developing national health M&E 

plans are complex; however, not many examples are publicly available.  Research on the 

following would be valuable: how to effectively plan for harmonized health M&E platforms; 

how are interoperability layers efficiently deployed; what are the key lessons learned on 

implementation and DIDM; how can this platform be responsive to unanticipated information 

needs (e.g., new COVID-related monitoring of cases, commodities and services); and how 

does a harmonized health M&E platform impact service delivery and outcomes to 

beneficiaries.  Lastly, publications on current HIS architecture (i.e., comprehensive diagram of 

HMIS, LMIS, human resource systems, etc.) within countries are very limited or nonexistent, 

so a first step should be documenting the current state of government-managed HIS and 

partner-specific systems.         

3. Unmarried women with less recent sexual activity: In Study 4, we assessed the 

contraceptive use and unmet need of various female subpopulations including unmarried 

women with less recent sexual activity (who report last sexual intercourse between 1-12 

months prior to survey), which constituted roughly 13% of the female respondents.  This 

subgroup’s relationship with contraceptives significantly differed from other women - married 

or unmarried with more recent sex (in last 30 days).  However, little to no research is 

undertaken on these unmarried women with less recent sex, even though they spend their time 

as respondents during survey enumeration.  The global health measurement community 
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captures data on these women but fails to analyze and disseminate any findings – effectively 

marginalizing these women through data processing.  The measurement community may argue 

that mCPR and unmet need indicators are more applicable to women with more recent sexual 

activity (hence currently using contraceptives)290; however, few alternative indicators are 

proposed for this ‘data marginalized’ subgroup.  The measurement community needs to adapt 

their analytic methods – not just exclude the subgroups that are slightly more difficult to 

analyze.  Future research should focus on how unmarried women with less recent sexual 

activity utilize modern contraceptives and what needs are unmet across countries (e.g., the 

study was only Kenya); what are their main barriers to accessing services; what confounding 

factors exist for intervention uptake (e.g., quantitative and qualitative research into education, 

income, age); how do they respond to service delivery changes and demand generation; and 

what indicators should the measurement community employ to monitor and evaluate this 

underreported subgroup more accurately and easily.             

4. Other ‘data marginalized’ groups: Beyond unmarried women with less recent sexual 

activity, the measurement community and country HIS may be underreporting other 

subpopulations.  Without understanding the experience of all subpopulations, health system 

decision makers will have more difficulty crafting programs and services to meet the needs of 

a country’s entire population and reaching universal health coverage.  Future research should 

investigate two key areas.  First, what other subpopulations are the measurement community 

collecting data on but failing to process and disseminate the results.  Analyzing available 

household surveys, health facility assessments, and other HIS can pinpoint groups who are 

over-surveyed and under-evaluated.  Respondents have given their time – and often deeply 

private information – so the measure community has a moral obligation to use the data.  

Furthermore, using the data will hopefully initiate momentum up the data use / data quality 

cycle and any potential fears of poor quality will slowly dissipate.  Second, what subgroups 

have no data available and why?  Like any other activity, data collection has trade-offs (e.g., 

time, money, respondent availability) which generate weaknesses or limitations in a dataset.  

Generating an inventory of the unmeasured subgroups (globally and country-specific) can be 

the first step towards a strategy to fill these data gaps and generate important information for 

decision makers trying to address universal health coverage.   

5. Incidence of emergency contraceptive use: Emergency contraceptives are a critical family 

planning method for women – particularly in situations of contraceptive failure or 
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unpredictable or coerced sex73,74.  Moreover, ECP is widely available (relative to other 

contraceptives) at public and private delivery points including many local drug shops.  Study 4 

assesses a relatively new ECP data point in the PMA female questionnaire74,287: “Have you 

used emergency contraception at any time in the last 12 months?”.  This question assesses the 

incidence of ECP use over a defined time-period as opposed to the more typical data collection 

approaches that ask about current ECP use or at most recent sex.  However, PMA has only 

enumerated this question in a small collection of countries – and even fewer with multiple 

rounds over time.  Future research could investigate how female subpopulations are using ECP 

across countries (not just Kenya); how does ECP use change over time; and what are key 

barriers to use by female subpopulation.  In addition, how can this new ECP question be 

incorporated into other nationally representative survey tools, such as DHS and MICS, and 

what additional in-depth analyses can be generated?   

6. Continued progress on UNCoLSC: While the RMNCH Fund ceased operations in 2017, the 

ambitious agenda set forth by the UNCoLSC remains relevant.  Life-saving commodities have 

been incorporated into the Global Strategy for Women, Children and Adolescent199.  Study 2 

documented the five-year progress against the UNCoLSC recommendations; however, there 

remained ample room for improvement.  Future research is warranted to assess the current 

progress related to life-saving commodities for women and children (especially in light of the 

COVID-19 pandemic); what bottlenecks remain and how to ameliorate them; and how should 

this life-saving commodities monitoring and evaluation be efficiently expanded, such as 

adding other key life-saving commodities and/or incorporating more facility- and community-

level data points.  Finally, the RMNCH Fund did not complete an impact evaluation; therefore, 

undertaking a thorough evaluation of how RMNCH Fund investments generated impact on 

women and children’s health status may help shape new funding and planning initiatives, such 

as GFF.  Moreover, it would provide additional evidence of the value (and difficulties) in 

harmonized planning based on the Paris Declaration of Aid Effectiveness principles. 

 

6.5. Closing Statement 

 

To summarize, this thesis explored the interconnectedness of two of the six building blocks of the 

health system4 – access to essential medicines and health information systems.  First, the thesis 
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outlined the significant progress made against the UNCoLSC recommendations for expanding access 

to life-saving commodities for women and children.  Across 14 low- and middle-income countries, 

improvements were evident in key areas (e.g., regulatory efficiency, supply chain, health worker 

training, commodity availability, and intervention coverage) and follow the results pathway of the 

Conceptual Model for Scale-up of RMNCH Programs3 from inputs to impacts on local communities.  

Second, the thesis investigated how countries, including Malawi, leveraged health information systems 

to provide actionable data to inform equitable commodity- and RMNCH-related investment decisions.   

This experience illustrates a practical, large-scale example of the Paris Declaration for Aid 

Effectiveness approach and it’s “managing for results” principle to improve decision-making through 

data use.  However, this thesis also identified numerous weaknesses in health information systems and 

DIDM capacity.  Based on the Framework for Data Use in Health Systems Strengthening5, the 

identified opportunities to improve HIS and DIDM (e.g., data quality, collection burden, accessibility, 

local adaptation, skill building, and inclusivity of decision makers) can further strengthen the other five 

health system building blocks for better health service delivery.  Fourth, the thesis explored demand 

and utilization of life-saving reproductive health commodity, including emergency contraception, 

within a marginalized subgroup of women (i.e., unmarried, sexual activity women with less recent 

sexual intercourse).  In addition to highlighting the changing uptake of life-saving commodities, this 

study offered a sensible example of utilizing existing data sources to identify, analyze, and publicly 

disseminate actionable information on an underreported group of women, which can enable more 

equitable and targeted health policy and programming.   

 

In closing, equity is the common thread linking the four sub-studies in this thesis.  Almost ten years 

ago, UNCoLSC set ambitious recommendations to equitably deliver low-cost, high-impact 

commodities to women and children across the world.  The RMNCH Fund followed with an equity-

driven, data-informed approach to RMNCH investments.  Moreover, by strengthening health 

information systems and DIDM practices, all public health stakeholders – from policy makers to 

clinicians to community leaders - have the opportunity and tools to identify health system deficiencies 

(e.g., underperforming facilities, broken supply chains, marginalized populations), optimize resource 

allocation, and refocus decisions on equitable delivery of health services.  
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