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[bookmark: _Toc68525501]Abstract
[bookmark: _1t3h5sf]Background: Unsafe abortion is one of the major causes of complications, leading to Liberia’s high maternal mortality ratio (1,072 deaths per 100,000 live birth). The Ministry of Health highly prioritizes reducing the high rates of maternal and neonatal deaths in the country. Among national efforts to improve access to and quality of reproductive, maternal, neonatal, child, and adolescent health (RMNCAH) services, the prevention of unsafe abortion and morbidity and mortality from unsafe abortions because nearly 6 out of 10 girls are mothers before age 19. In addition, adolescent pregnancy contributes to high maternal mortality and high neonatal mortality. Nevertheless, there is little information available on abortion incidence, burden and costs of managing complications from unsafe abortions, and the quality of post-abortion care. Data are critical for government and civil society stakeholders to design effective policies and guidance to reduce maternal morbidity and mortality from unsafe abortions and advocate for increased access to comprehensive abortion care (inclusive of safe abortion for legal indications and post-abortion care) in Liberia.
Objectives: The overall aim of the study is to determine the incidence of induced abortions, severity and magnitude of abortion-related complications, quality of PAC, and cost burden of unsafe abortion on the health systems in Liberia. 
Methodology: A mixed-method cross-sectional design will be applied to determine the incidence of abortion in Liberia. This research design will be employed using the Abortion Incidence Complication Method (AICM). This widely applied indirect method has produced robust estimates of abortion incidence in a range of contexts. The study will comprise of five (5) different surveys, namely: 1) Health Facility Survey (HFS), 2) Prospective Morbidity Survey, 3) Knowledgeable Informant Survey, 4 Quality of PAC survey, and 5) Post Abortion Care (PAC) Costing Survey. The Health Facility Survey will be implemented at sampled public facilities using a nationally representative, stratified, random sampling approach to determine the incidence of induced abortion and abortion complications in Liberia. The Health Facility Survey will also include a quality survey to assess the quality of post-abortion care. The Prospective Morbidity Survey will about women seeking PAC in health facilities and providers, including a patient chart review to assess the severity of complications. It will also collect data decision-making, care-seeking pathways, awareness of the country’s abortion law. For the Knowledgeable Informant Survey, a sample of health sector stakeholders who are knowledgeable about abortion/PAC in Liberia will be interviewed. Data from this component will generate the multiplier to inform the incidence of abortion. The PAC costing study will target health facility administrators to estimate the costs of PAC at facilities and the national level. 
Study Budget: The total budget covering the five (5) surveys will be USD 394,196.25.
Study Duration: The activities for this study will run for four months, from April 2021 to July 2021. 
[bookmark: _Toc68525502]
Background & Rationale
[bookmark: _Toc68525503]Global Abortion & PAC Landscape
[bookmark: _Ref57624480]The World Health Organization (WHO) defines unsafe abortion as a procedure for terminating an unintended pregnancy, carried out either by persons lacking the necessary knowledge, skills, and qualifications, or in an environment that does not conform to minimal medical standards, or both[footnoteRef:1]. Worldwide, 25 million unsafe abortions occur each year[footnoteRef:2], contributing to 68,000 deaths (approximately 13% of all maternal deaths). In addition, for death, 10-15 other women require medical care for complications of unsafe abortion.  [1:  World Health Organization. (2012). Safe abortion: Technical and policy guidance for health systems (second edition). Geneva: World Health Organization.]  [2:  Guttmacher Institute. (2018). Fact sheet: Induced abortion worldwide. Retrieved from https://www.guttmacher.org/sites/default/files/factsheet/fb_iaw.pdf ] 


The advent of safe and effective medical procedures to perform safe abortions, along with providing universal access to such services, has the potential to eliminate unsafe abortions and related deaths entirely1. Irrespective of the nature of the abortion, whether spontaneous (i.e., miscarriage) or induced (under legal provisions or illegal), post-abortion care (PAC) is endorsed globally as an essential intervention to address complications associated with miscarriages, incomplete abortions, and unsafe abortions, regardless of a country’s legal environment surrounding abortion. PAC programs have since been initiated in at least 40 countries worldwide as of 2011[footnoteRef:3].  [3:  USAID Post-Abortion Care Working Group. (2007). What works: A policy and program guide to the evidence on postabortion care.] 

[bookmark: _Toc68525504]Abortion and PAC in Liberia
[bookmark: _Ref57624605]Liberia has one of the highest maternal mortality ratios globally at 1,072 deaths per 100,000 live births[footnoteRef:4], with a majority of deaths attributed to preventable and treatable complications. The major causes of maternal deaths are hemorrhage (25%), hypertension (16%), unsafe abortion (10%), and sepsis (10%)[footnoteRef:5]. The Liberia Ministry of Health (MOH) is committed to reducing the high rates of maternal and neonatal deaths in the country. Among national efforts to improve access to and quality of reproductive, maternal, neonatal, child, and adolescent health (RMNCAH) services, the prevention of unsafe abortion and morbidity and mortality from unsafe abortions is a priority investment area under the Liberia RMNCAH Investment Case of 2016-20205. [4:  Liberia Institute of Statistics and Geo-Information Services (LISGIS), Ministry of Health and Social Welfare [Liberia], National AIDS Control Program [Liberia], and ICF International. (2014). Liberia Demographic and Health Survey 2013. Monrovia, Liberia: Liberia Institute of Statistics and Geo-Information Services (LISGIS) and ICF International.]  [5:  Liberia Ministry of Health. (2016a). Investment Case for Reproductive, Maternal, New-born, Child, and Adolescent Health, 2016-2020. Monrovia, Liberia: Liberia Ministry of Health. Retrieved from https://www.globalfinancingfacility.org/sites/gff_new/files/Liberia-Investment-Case.pdf ] 


Although unsafe abortion and abortion-related deaths contribute substantially to maternal mortality in the country, Liberia’s routine data on the incidence of induced abortion, unsafe abortion, and abortion-related complications are largely deficient. This is partly due to the significant sensitivity and stigma surrounding the topic that hinders direct responses from women and girls and the country’s restrictive laws surrounding abortion[footnoteRef:6] which further prevents accurate reporting.  [6:  World Health Organization & UNDP/UNFPA/UNICEF/WHO/World Bank Special Programme of Research, Development and Research Training in Human Reproduction [HRP]. (2019). Global Abortion Policies Database: Liberia Penal Law 1978. Retrieved from https://abortion-policies.srhr.org/documents/countries/01-Liberia-Penal-Law-1978.pdf ] 


Under the Liberian Penal Code (1978), Section 16.3, abortion is justified on the following grounds: to save the life of the woman; to preserve the physical health of the woman; to preserve the mental health of the woman; rape or incest or other felonious intercourse; and fetal impairment. Two doctors must certify that a woman/girl meets these conditions for a pregnancy to be aborted and can only a doctor can perform abortions. Furthermore, The Penal Code states that any person performing an illegal abortion commits a felony, and a woman who induces her own abortion is considered to have committed a felony. 

[bookmark: _Toc68525505]Abortion incidence
[bookmark: _Ref57624290]Existing estimates of abortion incidence in Liberia range from 6% as captured by the Demographic and Health Survey (DHS) in 2007[footnoteRef:7] to 32% as reported by a population-based study in 2015[footnoteRef:8]. With a 30% adolescent pregnancy rate[footnoteRef:9], unsafe abortions also disproportionately affect adolescent girls as they are more likely to undergo abortions in unsafe environments and are less likely to seek timely post-abortion care. A knowledge, attitudes, and practice (KAP) survey[footnoteRef:10] conducted by the Clinton Health Access Initiative (CHAI) in 2018 with adolescent girls and boys between the ages of 10 and 19 found that 39% of girls and 34% of boys who responded reported knowing someone who had gotten an abortion. When asked if they themselves have had an abortion (or if the boy had a girlfriend who got an abortion), 1.2% of adolescent girls and 2% of adolescent boys reported yes. To our knowledge, no other data exists on induced abortion or the burden of unsafe abortion in Liberia. [7:  LISGIS et al., 2008]  [8:  Moseson et al., 2015 ]  [9:  Liberia MOH, 2016a]  [10:  Clinton Health Access Initiative. (2018). Baseline Knowledge, Attitude, and Practices (KAP) Study on Adolescent Sexual & Reproductive Health Across Six Priority Counties in Liberia. Monrovia, Liberia: CHAI.] 

[bookmark: _Toc68525506]Abortion and PAC perceptions
CHAI’s 2018 KAP survey10 found that over 90% of adolescent respondents thought it was unacceptable for a woman to get an abortion. However, 19% of girls and 27% of boys also noted that they would proceed with an abortion if they got pregnant (or got a girlfriend pregnant) by accident. In addition, adolescent girls were asked what they would do if they tried to perform a self-abortion but experienced complications—76% noted that they would go to a health facility to seek care.
[bookmark: _Toc68525507]Developments in national policies and guidelines
The National Sexual & Reproductive Health Policy[footnoteRef:11] developed by MOH in 2010 recognized that to improve family planning services and increase uptake of contraceptives, the Government of Liberia shall “encourage training of service providers and equip facilities to deliver quality comprehensive post-abortion care services, including family planning.” However, there is no specific guidance on the nature and scope of the training for service providers in PAC, the necessary equipment for PAC, or what constitutes comprehensive post-abortion care services. [11:  Liberia Ministry of Health. (2010). National Sexual & Reproductive Health Policy. Monrovia, Liberia: Liberia Ministry of Health.] 


The Liberia Essential Package of Health Services (EPHS)[footnoteRef:12],[footnoteRef:13] document, validated in 2011, states that primary facilities (clinics) should be able to manage threatened or complete abortion; manage incomplete abortion via manual vacuum aspiration (MVA), and refer cases of complicated abortion to higher-level facilities. Secondary health facilities such as health centers should refer PAC patients for treatment to county hospitals or to regional hospitals and the national referral hospital (tertiary facilities). [12:  Liberia Ministry of Health. (2011a). Essential Package of Health Services – Primary Care: The Community Health System. Monrovia, Liberia: Liberia Ministry of Health.]  [13:  Liberia Ministry of Health. (2011b). Essential Package of Health Services – Secondary & Tertiary Care: The District, County & National Health Systems. Monrovia, Liberia: Liberia Ministry of Health.] 


However, beyond brief mentions in the outdated National SRH Policy and the EPHS, there remains a lack of clear, focused national policy or guidance that defines and standardizes the delivery of PAC, as a component of the full package of CAC services. Recognizing this gap, the Liberia MOH, with support from the CHAI, World Bank/GFF, and UNFPA, developed and validated the first-ever National Comprehensive Abortion Care Guidelines[footnoteRef:14] in December 2019 using global evidence on CAC best practices. The CAC guidelines provide clear programmatic and clinical guidance on the delivery of safe abortion under legal provisions (at the time of CAC guidelines validation, that was the Liberia Penal Code of 1978) and of PAC. The CAC guidelines are expected to standardize the organization of CAC services at various facility levels; outline the essential commodities, supplies, and equipment for CAC; remove ambiguity and fear of prosecution from both providers and patients, and improve knowledge and skills of providers in delivering high-quality CAC services. The guidelines provide answers to the following questions regarding safe abortion and PAC: [14:  Liberia Ministry of Health. (2019). National Guidelines for Comprehensive Abortion Care: Safe abortion for legal indications & post-abortion care. Monrovia, Liberia: Liberia Ministry of Health.] 

· When can safe abortion and PAC services be provided? Who can receive these services?
· Who can deliver safe abortion or PAC services, and what are facility requirements at different levels of the health system?
· How should safe abortion and PAC services be provided under best clinical practice?
· How do we monitor performance in CAC delivery?
Between 2019-2020, government and non-government stakeholders have also been working to advocate to lawmakers to revise the country’s Public Health Law (Title 33). In particular, the revision introduced a new chapter on sexual and reproductive health and rights (SRHR) that includes broader provisions for safe abortion access. These new provisions would effectively repeal and replace the 1976 Liberia Penal Code provisions on abortion if passed. At the time of writing, the revised Title 33 remains under discussion at the Liberia legislature.
[bookmark: _Toc68525508]Induced abortion in facilities
[bookmark: _GoBack]While Liberia’s current legal framework has provisions that permit safe abortion performed by a licensed physician, no further guidance is available in any other national documents. The organization of safe abortion services (e.g., who may offer it, where could it be offered) is not mentioned in the Liberia Essential Package of Health Services (EPHS), and there has historically been a lack of standardization for the provision of safe abortion within the health system. A 2019 assessment conducted by the CHAI in primary and secondary health facilities on the readiness and availability of SRH services in seven counties (Gbarpolu, Grand Bassa, Rivercess, River Gee, Sinoe, Grand Kru, Montserrado) found that the provision of PAC is not standardized by facility level (CHAI, 2019).
[bookmark: _Toc68525509][bookmark: _Ref10708135][bookmark: _Toc26104739]PAC in facilities
Information gathered from CHAI’s 2020 endline facility assessment revealed that with the stock of misoprostol, 79% of CHAI-supported facilities at all levels could be access points for PAC services (Figure 1). There is at least one staff trained on post-abortion care available at all of the CHAI-supported facilities in seven counties, 99% of whom have been mentored over the years. 
Figure 1: PAC Access point disaggregated by facility level


[image: ]
 Figure 2: Percent of facilities satisfying key PAC Access Point criteria
[image: ]

Furthermore, there is variability among facilities on the type of services offered as a component of PAC. For example, while most facilities reported offering family planning as part of PAC (100% for FP counseling, 98% for method provision), only 85% of facilities reported providing uterine evacuation in post-abortion emergencies. Across the facilities assessed, 69% provides the full package of PAC services, inclusive of all the necessary service components (Figure 2).

[bookmark: _2s8eyo1][bookmark: _17dp8vu][bookmark: _Toc68525510]Justification for the Study  
Although unsafe abortion and abortion-related deaths are a substantial contributor to maternal mortality in the country, Liberia’s routine abortion-related data are largely incomplete. As a result, there are significant evidence gaps in the documentation of abortion incidence and abortion-related morbidity. Also, there is significant sociocultural sensitivity surrounding induced abortion in Liberia, making it difficult to ascertain any reliable data on the incidence of abortion, the burden of unsafe abortions and complications, and the number of women and girls who seek PAC. Women continue to die from preventable and manageable complications because of unsafe abortions due to a combination of factors, including lack of facility/provider readiness for CAC services, lack of patient awareness of available services, and lack of community-facility linkage for services. There is also little to no data available on the health system cost of providing PAC, which is necessary to allocate government and donor resources for RMNCAH services effectively. 

Now that the Public Health Law—PHL— (Title 33) has been revised for the first time since 1976 and is currently tabled at the upper house of the Liberian legislature, it is an opportunity to provide additional evidence to advocate for prompt passing of the PHL. The PHL would expand access to safe abortion for women and girls and have the opportunity to significantly reduce morbidity and mortality from unsafe abortions, thereby reducing overall maternal mortality. Therefore, this proposed study will aid policy engagement, inform campaigns and activism by change agents, and contribute to discourse and advocacy efforts to support legal and policy reform in Liberia. Also, findings from the study will support health program managers and health facilities to improve the quality of PAC services based on facility gaps identified (infrastructure, commodities, and equipment) and provider gaps identified (i.e., number of trained/mentored providers, provider attitude). 

[bookmark: _Toc68525511]Study Questions & Objectives
[bookmark: _Toc68525512]Study Question
The purpose of this study is to determine the incidence of induced abortions, severity and magnitude of abortion-related complications, quality of PAC, and cost burden of unsafe abortion on the health systems in Liberia.
[bookmark: _Toc68525513]Specific Objectives
The specific objectives of this study are to:
1) Determine the incidence of abortion in Liberia. 
2) Determine the magnitude and severity of complications from unsafe abortions in Liberia.
3) Determine the extent to which health facilities are ready to implement the revised CAC guideline.
4) Assess health facility readiness to provide quality PAC services. 
5) Estimate costs of rendering PAC services at health facility and the national levels.
6) [bookmark: _1ksv4uv]Explore women’s experiences of seeking and obtaining PAC services, including decision-making, care-seeking pathways, awareness of the country’s abortion law.
7) Explore facility providers’ experiences of delivering PAC and awareness of the country’s abortion law.
8) Explore current and planned progress to improve the quality of PAC, including the formulation of national PAC strategies, development of guidelines, PAC training curriculum, staff training, and deployment.

[bookmark: _Toc68525514]Study Setting
This study will be conducted in Liberia to generate nationally representative data on the incidence of induced abortion and the burden of unsafe abortions in the country. Liberia is a West African country with about 4.5 million people, geographically divided into 15 counties, grouped into five geographical regions (Table 1). 

[bookmark: _Toc66447407]Table 1: Counties and Regions of Liberia
	Region
	County

	North Central 
	Bong

	
	Lofa

	
	Nimba

	South Central
	Margibi

	
	Grand Bassa

	
	Montserrado (*contains capital city of Monrovia)

	North Western
	Gbarpolu

	
	Grand Cape Mount

	
	Bomi

	South Eastern A
	Grand Gedeh

	
	Rivercess

	
	Sinoe

	South Eastern B
	Grand Kru

	
	Maryland

	
	River Gee



Liberia’s healthcare system is divided into the primary, secondary, and tertiary levels (Table 2). According to the current National Guidelines on Comprehensive Abortion Care[footnoteRef:15], all health facilities in the country are eligible to (and should) provide PAC (barring any limitations on provider training and availability of commodities and equipment), whereas induced abortion can only be performed in health centers and hospitals by a licensed doctor, in accordance with provisions of the Liberia Penal Law (Section 16.3). [15:  Liberia Ministry of Health. (2019). National Guidelines on Comprehensive Abortion Care: Safe abortion for legal indications & post-abortion care (First Edition). Monrovia, Liberia: MOH.] 


[bookmark: _Toc66447408]Table 2. Health system structure in Liberia
	Health system level
	Facility type
	Catchment pop.[footnoteRef:16] [16:  Liberia Ministry of Health. (2011). National Health and Social Welfare Policy and Plan 2011-2021. Monrovia, Liberia: MOH.] 


	Primary 
	Community providers e.g., general Community Health Volunteers (gCHV), Community Health Assistants (CHA), Traditional Birth Attendants (TBA)
	n/a

	
	Clinic
	1,000 – 3,500 (rural)
3,500 – 12,000 (urban)

	Secondary
	Health Center
	25,000 – 40,000

	
	County Hospital
	up to 200,000

	Tertiary
	Regional Hospital
	500,000

	
	National Referral Hospital ((JFK Medical Center)
	n/a



[bookmark: _Toc68525515]Study Design & Methodology
This study will use a mixed-methods approach (quantitative and qualitative) to answer the research questions. The study will primarily use the Abortion Incidence Complications Methodology (AICM), but will build upon the AICM with additional surveys to collect additional quantitative and qualitative data surrounding the incidence of induced abortion, burden of unsafe abortion, and quality of PAC. The study will utilize a cross-sectional design, with questionnaires, interviews, and observations to be administered within a 30-day period.

The Abortion Incidence Complications Method (AICM)
The AICM was developed as an indirect way to measure abortion incidence. From its inception in the 1990s, it has been used in over 20 countries. It relies primarily on two surveys: a Health Facilities Survey (HFS) of a nationally representative sample of facilities with the potential to provide PAC and/or abortion, and a Knowledgeable Informants Survey (KIS) among a purposive sample of individuals knowledgeable about abortion in the country. 

Women undergoing abortion experience have one of three outcomes: no complication, a complication that does not receive treatment in a facility, or a complication that receives treatment in a facility. The HFS data estimate the latter: the number of post-abortion complications (whether from induced abortions or miscarriages) treated in health facilities annually. We use KIS data to estimate a multiplier: the inverse of the percent of all illegally induced abortions that result in a complication that receives treatment. The multiplier serves to inflate the adjusted PAC cases to account for women who had unsafe abortions for which treatment in a facility was either not obtained or not required. Applying the multiplier to the adjusted PAC caseloads yields an estimate of all induced, unsafe abortions annually. Adding the annual number of legal/safe abortions (collected in the HFS) produces an annual estimate of all (safe and unsafe) abortions. The other complimentary survey is the Prospective Morbidity Survey (PMS), to estimate the severity of cases among women with complications following an abortion and are treated in a set of representative health facilities.

The following surveys/interviews will be conducted (Table 3), and additional details can be found in sections below regarding study population, inclusion, and exclusion criteria:

1) Health Facilities Survey (HFS)
2) Knowledgeable Informants Survey (KIS)
3) Prospective Morbidity Survey (PMS 
4) ) Quality of PAC Survey
5) PAC Costing Survey[footnoteRef:17],[footnoteRef:18] [17:  Singh S, Fetters T, Gebreselassie H, Abdella A, Gebrehiwot Y, Kumbi S, et al. The estimated incidence of induced abortion in Ethiopia, 2008. Int Perspect Sex Reprod Health. 2010;36(1):16–25.]  [18:  Levandowski BA, Mhango C, Kuchingale E, Lunguzi J, Katengeza H, Gebreselassie H, et al. The Incidence of Induced Abortion in Malawi. Int Perspect Sex Reprod Health. 2013;39(2):88–96.] 

[bookmark: _Toc66447409]
Table 3. Summary of research methods and approach
	Method
	Type of Survey 
	Approach
	Data source / respondents
	Data type
	Corresponding specific research objective

	AICM
	Health Facility Survey (HFS)
	Survey questionnaire
	Health facility officer-in-charge (OIC), Medical Director, or Nursing Director
	Quantitative
	1) Determine the incidence of induced abortion in Liberia 
2) Determine the extent to which health facilities are ready to implement the revised CAC guideline

	
	Knowledgeable Informants Survey (KIS)
	Interviews using a semi-structured guide
	Health sector stakeholders who are knowledgeable about abortion/PAC in Liberia
	Qualitative
	To obtain non-facility-based estimates of induced and spontaneous abortion, complications, complications resulting in facility-based PAC, to derive a multiplier to weigh up the incidence of abortion.

	Prospective Morbidity Survey (PMS)
	Prospective Morbidity Survey (PMS)
	Survey questionnaire
	Women seeking PAC in health facilities and provider, including patient chart review
	Quantitative
	1) Determine magnitude and severity of complications from unsafe abortions in Liberia
2) Explore women’s experiences of seeking and obtaining PAC services, including decision-making, care-seeking pathways, awareness of the country’s abortion law

	Quality of PAC Survey
	Signal functions questionnaire
	Survey questionnaire
	Health facility OIC, Medical Director, or Nursing Director 
	Quantitative
	Assess health facility readiness to provide quality PAC services 

	
	Patient exit questionnaire
	Survey questionnaire
	Women seeking PAC in health facilities
	Quantitative,

	Explore women’s experiences of seeking and obtaining PAC services, including decision-making, care-seeking pathways, awareness of the country’s abortion law

	
	Patient exit interview
	Interviews using a semi-structured guide
	Women seeking PAC in health facilities
	Qualitative
	Explore women’s experiences of seeking and obtaining PAC services, including decision-making, care-seeking pathways, awareness of the country’s abortion law

	
	Provider interview
	Interviews using a semi-structured guide
	Health facility providers
	Qualitative
	Explore facility providers’ experiences of delivering PAC and awareness of the country’s abortion law

	
	Policymaker interview
	Interviews using a semi-structured guide
	Central MOH policymakers
	Qualitative
	Explore current and planned progress to improve the quality of PAC, including the formulation of national PAC strategies, development of guidelines, PAC training curriculum, staff training, and deployment

	
	Observations
	Observations and structured note-taking by theme
	Access to health facility building for observation by data collectors 
	Qualitative
	Assess health facility readiness to provide quality PAC services

	Post-Abortion Care Costing Methodology (PACCM)
	PAC Costing Survey
	Questionnaire
	Health facility OIC, Medical Director, or Nursing Director; central or county MOH officials
	Quantitative
	Estimate costs of PAC at health facilities and the national level



[bookmark: _Toc68525516]Health Facility Survey (HFS)
The researchers will train and deploy data collectors to sample (N=105) of the health facilities across the country to collect data on post-abortion care admission and management of PAC complications. The Health Facility Survey (HFS) will provide data to determine the incidence of induced abortion in Liberia, the magnitude and severity of complications from unsafe abortions in Liberia, and the extent to which health facilities are ready to implement the revised CAC guideline. To do this survey, the data collector will administer a semi-structured questionnaire to the Officer-In-Charge (OIC)/midwife at clinics and health centers or Medical Director or Nursing Director at the hospitals. The questionnaire will have modules on general facility information, including facility working hours, electricity, transportation, water supply, etc.), post-abortion service delivery, referral pathway, family planning services, and induced abortion. 
[bookmark: _Toc68525517]Sample of facilities
A nationally representative, stratified, random sampling approach will be employed to select public health facilities that will participate in the health facility survey to calculate the number of women treated for abortion complications. The sample frame will include all public clinics, health centers, and hospitals. Stratification will be done by geographical region (n=5) classified by the Liberia MOH, then by level of health facility (clinic, health center, hospital). These sampled public facilities will be supplemented by purposely sampled private facilities (including private-for-profit, faith-based, and concession facilities) across Liberia’s five regions to estimates the proportion of women who are likely treated for abortion complications in private facilities. The purposive sampling will be done based on the catchment population and PAC case volume for last year (2020). Purposive sampling will be used because of the nature of private facility operations in the country (for example, less oversight/regulation through MOH, transient operations, etc.)
[bookmark: _Toc68525518]Sample size determination & sampling procedure for facilities
The sample frame for the health facility survey will include all public clinics, health centers, and hospitals based on the assumption that all public facilities can provide some level of PAC as per the current Liberia National Guidelines for Comprehensive Abortion Care (2019). The sample size for public facilities will be drawn from the MOH Master Facility Listing (updated October 8, 2020). According to the most updated Master Facility Listing, there are 467 functional public facilities. After eliminating specialized facilities (e.g., specific infectious disease facilities, rehabilitation centers, etc.) and military/paramilitary facilities (barrack, prisons, etc.), a sample frame of 436 functional public facilities across the 15 counties in Liberia was generated (Table 4). These 436 facilities include 21 hospitals (5%), 37 health centers (8%), and 378 clinics (87%). All of the public hospitals (i.e., 100%) will be included in the survey because of the high PAC patient load and service volume, 70% of health centers, and 10% of clinics will also be randomly sampled for the HFS (considerations being PAC service volume and staffing of clinicians at those levels) (Table 5).

The study sample will be distributed amongst the 15 counties by determining what proportion of the total eligible facilities in the country is situated in a county disaggregated by levels. We will multiply the percentage of facilities at each level in the county by the sample size to determine county allocation of the sample size (Table 6). To select the actual facility for inclusion in the sample and study, we will isolate the facilities by region and level. For each level and region, we will order the list of facilities in alphabetical order and following that order, attach serial numbers to the facilities. Using the Stata program, we will generate random numbers of the ordered facilities. Any facility so randomly selected will be included in the sample and study.

As for private facilities, there will be no standard formula for estimating the sample to include in the HFS. Facilities will be purposely selected based on consideration of the level of care, the number of facilities available in each level of care, facility catchment population, number of PAC cases (reported in DHIS-2 for 2020), and logistical considerations. Twenty private facilities (11 hospitals, 3 health centers, 6 clinics) will be purposively selected because of the volume of PAC consultations at those facilities. 
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[bookmark: _Toc66447410]Table 4: Total facilities in sampling frame for HFS
	Regions
	Counties
	PUBLIC Facilities with PAC capacity
	PRIVATE Facilities with PAC capacity

	
	
	Hospital
	Health Center
	Clinic
	TOTAL
	Hospital
	Health Center
	Clinic
	TOTAL

	North Central
	Bong
	2
	0
	39
	41
	1
	0
	0
	1

	
	Lofa
	2
	4
	47
	53
	2
	0
	0
	2

	
	Nimba
	2
	4
	46
	52
	2
	1
	0
	3

	South Central
	Margibi
	1
	3
	18
	22
	1
	1
	0
	2

	
	
	
	
	
	
	
	
	
	
	

	
	Grand Bassa
	1
	0
	24
	25
	1
	0
	1
	2
	

	
	Montserrado (
	4
	12
	25
	41
	4
	1
	4
	9
	

	North-Western
	Bomi
	1
	0
	22
	23
	0
	0
	0
	0
	

	
	Grand Cape Mount
	1
	2
	29
	32
	0
	0
	0
	0
	

	
	Gbarpolu
	1
	0
	14
	15
	0
	0
	0
	0
	

	South – EasternA
	Grand Gedeh
	1
	2
	18
	21
	0
	0
	0
	0
	

	
	
	
	
	
	
	
	
	
	
	

	
	River Cess
	1
	0
	16
	17
	0
	0
	0
	0
	

	
	Sinoe 
	1
	2
	32
	35
	0
	0
	0
	0
	

	South Eastern B
	River Gee
	1
	2
	15
	18
	0
	0
	0
	0
	

	
	Grand Kru
	1
	4
	13
	18
	0
	0
	0
	0
	

	
	Maryland
	1
	2
	20
	23
	0
	0
	1
	1
	

	Total
	 
	21
	37
	378
	436
	11
	3
	6
	20
	



[bookmark: _Toc66447411]Table 5: Sample calculation & weight for facilities for HFS
	Level
	Ownership
	All
	Sample fraction 
	Sample
	North Central
	South Central
	North-Western
	South-Eastern A
	South Eastern B
	Facility level  sample Weight

	Hospital
	Private
	11
	1
	11
	5
	6
	0
	0
	0
	1.0

	
	Public
	21
	1
	21
	6
	6
	3
	3
	3
	1.0

	Health Center
	Private
	3
	1
	3
	1
	2
	0
	0
	0
	1.0

	
	Public
	37
	1
	37
	8
	15
	2
	4
	8
	1.0

	Clinics
	Private
	6
	1
	6
	0
	5
	0
	0
	1
	1.0

	
	Public
	378
	0.15
	57
	20
	10
	10
	10
	7
	0.2

	Total
	 
	456
	
	
	40
	44
	15
	17
	19
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total facilities
	 
	 
	152
	101
	70
	73
	60
	456

	Sample
	 
	 
	40
	44
	15
	17
	19
	135

	Regional sample Weight
	 
	 
	3.8
	2.3
	4.7
	4.3
	3.1
	 




Table 6: Sample distribution by County and facility level
	Regions
	Counties
	Public
	Private
	Total facility per County

	
	
	Hospital
	Health center
	clinic
	Hospital
	Health center
	clinic
	

	North Central
	Bong
	2
	0
	6
	1
	0
	0
	9

	
	Lofa
	2
	4
	7
	2
	0
	0
	15

	
	Nimba
	2
	4
	7
	2
	1
	0
	16

	South Central
	Margibi
	1
	3
	3
	1
	1
	0
	9

	
	Grand Bassa
	1
	0
	4
	1
	0
	1
	7

	
	Montserrado 
	4
	12
	4
	4
	1
	4
	29

	North-Western
	Bomi
	1
	0
	3
	0
	0
	0
	4

	
	Grand Cape Mount
	1
	2
	4
	0
	0
	0
	7

	
	Gbarpolu
	1
	0
	2
	0
	0
	0
	3

	South – EasternA
	Grand Gedeh
	1
	2
	3
	0
	0
	0
	6

	
	River Cess
	1
	0
	2
	0
	0
	0
	3

	
	Sinoe 
	1
	2
	5
	0
	0
	0
	8

	South - EasternB
	River Gee
	1
	2
	2
	0
	0
	0
	5

	
	Grand Kru
	1
	4
	2
	0
	0
	0
	7

	
	Maryland
	1
	2
	3
	0
	0
	1
	7



[bookmark: _Toc68525519]Quality of Post-Abortion Care Survey
The CHAI clinical mentoring team, along with staff from the Family Health Division of the Ministry of Health has already trained 103 county/district level supervisors on various SRH topics, including PAC. The knowledge and skills of these trainees were evaluated through paper-based pre/post-tests covering all topics, as well as through Objective Structured Clinical Examinations (OSCE). Over the past three years, they have been mentoring facility-based staff on how to manage PAC cases. From this role, they have good knowledge on the quality of PAC service and they are familiar with the setting at the health facility. Against this background, with the exception of the policymaker interview, all other aspects of the Quality of Post-Abortion Care study will leverage on these mentors to determine the quality of care provided for post-abortion complications. The study will employ both quantitative and qualitative methods to sampled health facilities. The quantitative method will encompass the use of signal functions questionnaire and patient exit interviews. In addition, qualitative interviews will be conducted with providers, and policymakers, with some facility-based observations.
[bookmark: _Toc68525520]Signal functions questionnaire
Using the Health Facility Signal Function questionnaire, we will survey a sampled subset of the facilities selected for the HFS (N=77). The questionnaire will collect information on staff availability, including staffing levels, staff training on comprehensive PAC, facility operation times, service provision for basic and comprehensive PAC, family planning and reproductive health services, contraceptive services, supplies, equipment, and infrastructure. Respondents will be facility-based providers such as OIC of clinics and health centers or Medical Director or Nursing Director of hospitals.
[bookmark: _1pxezwc][bookmark: _Toc68525521]Patient exit questionnaire (quantitative)
After women have received all PAC treatment services, and at discharge, they will be interviewed using a quantitative questionnaire. The exit questionnaire and interviews will collect data complementary to those collected by the Quality of Post-Abortion Care Signal Functions questionnaire. The interview will be directed to provide information on all aspects of care. Therefore, just before discharge, the attending provider will inform the patient about the study, and seek the patient’s consent to participate in the study to share their experiences about the quality of treatment that they have just received. Women who consent to participate in the study will be included in the study. Adolescents below 18 years of age will also be consented and included, given that they are emancipated minors because of having been pregnant. For 30 consecutive days, women who undergo PAC will be recruited to participate in the patient exit interviews until the desired sample size is achieved. Before discharge, facility providers will introduce the patients to the study, and those who consent will be interviewed by the data collector stationed at that particular facility or on call for this purpose. The data collectors will be those recruited specifically for the study and will not be the same provider who treated the patient. The quantitative patient exit questionnaire will collect data on socio-demographic information, reproductive history, PAC services received (including family planning), and wellbeing after clinical management. 

[bookmark: _Toc68525522]Sample Size Calculation for the Quality of PAC Study

Sample size determination of health facilities for signal functions 

We propose a robust sample in this study in order to produce stable facility and patient-level estimates and to detect at least a 5% difference between this estimates with sufficient power (0.8), when comparing between different facility levels. We hypothesize proportion (p=0.18), confidence width (∆) given by; 


Solving for  in the above equation gives the sample size 
In this case, the known estimate p used as a sampling proportion was the proportion of facilities in Liberia (18%), that could offer Medical Abortion (MA) through the use of misoprostol for first- or second-trimester pregnancies [Clinton Health Access Initiative, 2019].

Assuming a confidence interval of 95%, then, and the above proportion gives a sample size of; 

Since we have a finite population of 115 health facilities (we are drawing this sample from the sample for the HFS where total number is 115), we apply the finite Population Correction to the calculated sample size by;

n = N*n / (n + N – 1),

Therefore; n = 115*227 / (227+115-1) = 76.55


Therefore, this study will require a sample size of 77 health facilities.

Sample size determination for the patient exit interview

Based on a study by Moseson et al. in 2015[footnoteRef:19], about 32% of women had ever had an abortion in Liberia. Since we do not have the proportion of women who seek PAC in Liberia, we are using this indicator under the liberal assumption that the same proportion of women may have sought PAC in health facilities. Therefore, this present study will draw a sample of PAC patients from the above facilities, with sufficient power for a stable estimation of 32% PAC cases to detect a statistical difference in estimates with a 5% error. If we assume that is the sample of women needed in this study, then we assume that: [19:  Moseson, H., M, M., Dehlendorf, C., Bawo, L., Dahn, B., Zolia, Y., Vittinghoff, E., Hiatt, R., & Gerdts, C. (2015). Reducing under-reporting of stigmatized health events using the List Experiment: Results from a randomized, population-based study of abortion in Liberia. International Journal of Epidemiology, 44. https://doi.org/10.1093/ije/dyv174
] 




Assuming a response rate of 95% similar to the 2015 study1, a sample of (335/0.95) = 352 women per stratum/region would be sufficient. Given that Liberia has five regions, the final sample of patients required in the study was 352 (stratum sample) X 5 (regions) = 1760 obtained from all of the eligible facilities. With this sample of 1760 women across 77 health facilities, we estimate an average of 22.9 patients per facility over 30 days of facility observation.
[bookmark: _Toc68525523]Prospective Morbidity Survey (PMS) 
The PMS data will be collected in all facilities selected for the HFS. We will administer the questionnaire to all patients seeking PAC services over 30 days. We do not need to calculate a specific minimum sample size for the PAC patients but will attempt to obtain consent from all PAC patients presenting at the study facilities within the 30-day period. The PMS will collect socio-demographic data, reproductive history, clinical history and physical examination findings, diagnosis, and treatment procedures for abortion-related complications carried out at the facility of care, unintended pregnancy, post-abortion contraception, and the outcomes of clinical management.

[bookmark: _Toc68525524][bookmark: _2bn6wsx]Knowledgeable Informants Survey (KIS)
The KIS respondents will be health sector stakeholders who are knowledgeable regarding the provision of abortion and PAC in Liberia and are not restricted only to clinicians providing direct CAC services to patients. Potential key informants will be identified through purposeful and snowball sampling. The initial list will include individuals who have one or more of the following roles:
1. Key MOH/County Health Team staff involve with sexual and reproductive health programs; 
2. Head/informed member(s) of partner organizations implementing sexual and reproductive health program 
3. Head/informed member(s) of sexual and reproductive health advocacy groups;
4. Researchers on SRHR
These individuals will be asked to list up to two referrals they believe are knowledgeable on the provision of abortion and PAC in Liberia. The selection of knowledgeable informants will take into consideration their affiliation, expertise, knowledge, and experience working on CAC in Liberia. The respondents will answer questions surrounding their knowledge and perceptions of CAC in Liberia (induced abortion and PAC) via face-to-face interviews using a semi-structured questionnaire. Due to variations in women and girls’ experiences with abortion and PAC, we will ask the knowledgeable informants, in particular, to differentiate between experiences of urban vs. rural populations, and of adolescents. A minimum of 40 125 respondents will be asked to participate in the KIS. Potential interviewees will be sent email invitations to participate. The invitation will include explaining the purpose of the abortion study, asking for referrals, and asking about any relevant reference document(s) regarding abortion and post-abortion care in Liberia.  If no response is received within three days, a follow-up phone call will be made to attempt to get this information. 

[bookmark: _Toc68525525]PAC Costing Survey
The objective of the PAC Costing Survey is to estimate the cost of providing PAC (management of complications from unsafe abortions) to the health system by gathering two types of data: direct medical inputs and direct non-medical inputs. To determine the direct medical inputs, we will ask questions about the drugs and supplies administered to PAC patients following the PAC clinical guideline. The direct medical inputs will also include health worker cost, which will consider two main factors: the proportion of patients treated/managed by health workers and the time spent treating each patient. Other direct medical inputs will be hospitalization cost (accommodation and meal) and outpatient fees. As for the direct non-medical inputs, the data will include the cost of ancillary personnel supporting the management of PAC cases, maintenance, and other operational cost associated with PAC case management. The team will use the Post-Abortion Care Costing Methodology (PACCM), an ingredient approach to know the cost of each element of PAC management. Costs of providing PAC will be assessed for five common abortion-related complications—Direct-cost data will be gathered for each of the five types of abortion complications—incomplete abortion, sepsis, shock, cervical/vaginal laceration and uterine laceration/perforation. To determine the national average cost of managing complications from induced abortion, we will use the average cost from facilities and then extrapolate to all facilities in Liberia disaggregated by public and private to get the total cost at the national level based on the number of women receiving care for these abortion complications nationally. Only PAC cases from induced abortion will be included for costing; PAC cases from spontaneous abortion will not be included. A face-to-face interview will be held with staff who are knowledgeable and experience about PAC in their respective facilities. The respondent will provide detailed inputs on cost implications for PAC interventions in managing post-abortion complications. As the survey will be lengthy and might require some computation, the data collection session may be split into two or more sessions if needed to minimize respondent fatigue and account for patient volume at the facility on the day of the survey. The PAC costing survey has two questionnaires that will cover the following data types:
[bookmark: _Toc68525526]PACCM Questionnaire A
(i) Medical personnel inputs of time (i.e., number of clinician managing PAC cases, average salaries, working hours)
(ii) Cost of admitting PAC patients (including meal, operational cost for maternity ward)
(iii) Cost of all PAC service content (components of PAC provision routinely offered, family planning methods available, etc.) 
(iv) Fees charged to patients (including prescribed medicines)
(v) Service volume (all patients, maternal and neonatal health patients, PAC patients, inpatient versus outpatient, and frequency of five main complication types treated with PAC)
(vi) Capital (building construction and equipment costs) and annual overhead costs
[bookmark: _Toc68525527]PACCM Questionnaire B
(i) For each PAC complication type, the medical supplies (i.e., consumables, small equipment, laboratory tests, and medications) used and quantities
(ii) Prices of all medical supplies used for PAC 
[bookmark: _Toc68525528]Sample size determination for PACCM
To estimate the cost to the Liberian healthcare system for providing PAC due to unsafe abortions, forty (40) facilities will be purposively sampled from the three levels of health care (both private and public). Data will be collected from randomly selected facilities by interviewing key care providers and administrators. The data collection will use an ingredients approach to costing. Data will be gathered on drugs, supplies, material, personnel time, and hospitalization. Additionally, direct non-medical costs such as overhead and capital costs will also be measured. The National Guidelines for Comprehensive Abortion Care (2019) provided that all public facilities be assumed to be managing PAC complications (except for specialized health facilities such as disease-specific facilities and military/paramilitary facilities). In this regard, the purposive selection will be made from all public facilities. The selection criteria for both private and public facilities will be based on the volume of PAC cases managed in 2020. 

[bookmark: _Toc68525529]Qualitative survey
The qualitative component will help document women and providers' experiences on abortion and PAC and identify individual and structural factors driving access and delivery of quality abortion services. This component will comprise observations and in-depth interviews.
[bookmark: _Toc68525530]Observations
Trained and experienced qualitative research assistants will identify all the points of service for PAC patients at the targeted health facilities. The points of service might include accident and emergency units, outpatients or inpatients sections, a specific ward or room, among others. While waiting to identify PAC patients for the in-depth interviews in areas such as intake and waiting areas and rooms, research assistants will observe interactions between patients seeking reproductive health services and healthcare providers, as well as between patients and their companions, using an observation guide. For PAC patients (who will be identified with the support of healthcare providers), observations will start from the first point of contact with the healthcare providers to the point of discharge, with the consent of both the patient and service provider.  The observation will provide information on PAC case management process and duration, patient/provider interactions, and stigma manifestation, among others. Althrough providers may taylor their behavior of how they manage PAC patients because of being observed, experiences show that they usually resume their normal practice after few hours or days, therefore lifting the potential biais. This observation will also help identify patients and providers to be interviewed. 
[bookmark: _Toc68525531]In-depth interviews with patients 
We will purposively select 50 PAC patients based on criteria such as age, marital status, occupation, area of residence and conduct interviews using an in-depth interview guide to ensure data saturation based on varying patient characteristics. The study will allow for flexibility to interview fewer or more than 50 patients, based on the variation of experiences captured over the data collection period (study researchers will continuously review interview data to ascertain this). The qualitative interview will explore patient experiences and perspectives about abortion and PAC, including drivers of unplanned/unwanted pregnancies, decision-making and care-seeking pathways, interactions with facility providers (quality of care), awareness of abortion law, and their community’s perceptions of abortion and PAC.
[bookmark: _Toc68525532]Facility provider interviews
We will also interview 40 PAC providers in select health facilities to gain deeper insights into their notions of quality regarding PAC, for example, in terms of patient-provider interactions, adherence to national clinical guidelines, awareness of the abortion law and MOH stance on PAC, and how it influences their clinical practice. The interviews will also capture their perceptions of abortion and how they deal with abortion demand based on their personal and professional values and norms and their knowledge of the law.  
[bookmark: _Toc68525533]Policymaker interviews
To triangulate data from patients and service providers, the lead researcher(s) will conduct interviews with 30 policymakers at the central MOH level, as well as with non-government partners working in the safe abortion and PAC space. These interviews will be used to understand national safe abortion and PAC strategies, guidelines, training, and existing gaps that currently impact the quality of PAC services.

[bookmark: _Toc68525534]Quality Assurance
[bookmark: _Toc68525535]Data collector training and pilot
[bookmark: _Hlk68041498]Training on the study protocol and study procedures will be organized for data collectors to ensure the quality of the study. Data collectors will be trained for five days on how to conduct the interviews by expert researchers. Training will focus on providing a good understanding of the study design, data collection procedures (address skills needed to conduct both quantitative surveys and qualitative interviews), and study tools. Training will also cover the ethics of human subjects research, how to approach sensitive topics, privacy and confidentiality, and how to address any psychological risks to study participants, should they occur. All investigators, staff, students, or other individuals who work on the team will be required to complete human subjects’ protection training before they engage in the study.

Subsequently, there will be piloting of the study tools and feedback to ensure that data collectors fully understand the study procedures and comply with the study implementation guidelines. The pilot will also help to 1) assess the feasibility of the study in local settings, 2) test and evaluate the design of the instruments, and 3) affirm the validity and reliability of the tools. The pilot will be a five-day activity at the Phebe hospital in Bong county, where the study tools will be administered to all PAC patients and PAC providers who are available and who provide informed consent.

[bookmark: _Toc68525536]Data Management & Analysis
[bookmark: _Toc68525537]Data management
[bookmark: _Toc68525538]Quantitative data
Scripts will be developed for all quantitative tools and deployed onto APHRC’s SurveyCTO server. The deployed forms will be downloaded to Android devices for data collection. Data collectors will be trained on the use of the online data collection tools. During data collection, the data supervisors will configure the server to monitor the data collection process. The configuration will allow the data supervisors to review all submissions for completeness and accuracy. The supervisors will do weekly data quality checks to ensure all reportable data elements are reported, data elements are consistent and outliers. After a review of the submissions, the supervisors will either approve or reject the data. When the data is rejected, the supervisor will call the concerned data collector with queries for redress. In addition, the data supervisors will develop a data submission tracker in Microsoft Excel to record all submissions to mitigate issues with missing or duplicate data.  After the data collection, a clean dataset will be exported from SurveyCTO for analysis. 
[bookmark: _Toc68525539]Qualitative data
Interviews will be administered to selected respondents (patients and providers/policymakers). To ensure that the conversation is not diverted and the necessary questions are asked, interview guides will be developed to streamline all qualitative data collection. The interview guides will instruct data collectors on how to conduct the interview and what questions to ask. 

With the consent of the interviewee, the interview will be recorded using digital voice recorders. The voice recordings will be double-transcribed to documents for analysis. The hard copy transcripts and all other documents from this study will be kept in a locked cabinet. The raw data, including tape recordings and transcripts, will be destroyed in accordance with policy. 
[bookmark: _Toc68525540]Data storage
All study participants and facilities in this research project will be assigned unique identifiers. No names will appear on any study forms or materials. Audio-taped interviews will also be labeled with the study identifiers rather than with names. 

Study datasets will be stored in a computerized database on password-protected laptops, and paper copies of study documentation and materials (including informed consent forms) will be stored in locked file cabinets when not in use. Only investigators and project staff will have access to this information and will do so only to answer the study questions. Project staff will only have permission to retrieve study materials with the authorization of the PIs, and under the condition that they understand and have signed the confidentiality agreement form.
[bookmark: _Toc68525541]Data analysis
[bookmark: _Toc68525542]Quantitative Data
Clean and complete datasets from various quantitative surveys will be exported from SurveyCTO for analysis. The team will develop DO-files in Stata/SE 16 to calculate abortion-related indicators by looking at the number of women treated in health facilities for abortion complications to generate an estimate of total abortion incidence in Liberia. The analysis will produce values for key abortion-related indicators such as: 
(i) Number of induced abortions occurring each year (incidence)
(ii) Abortion rate (number of induced abortions per 1,000 women of reproductive age [WRA])
(iii) Abortion ratio (number of induced abortions per 1,000 live births) 

The total number of induced abortions in Liberia will be estimated by multiplying the number of women admitted for the treatment of complications by the multiplier. The abortion rate (number of abortions per 1,000 WRA) will then be derived from the estimated total number of induced abortions and the total population of WRA (defined as women between ages 15–49). 

The abortion ratio will be estimated by dividing the estimated total number of induced abortions by the total number of live births. Live births will be estimated by multiplying age-specific fertility rates (from 2019-2020 Liberia DHS) by the corresponding population of WRA. The abortion ratio will then be the number of induced abortions per 1,000 live births.

These values will be disaggregated by region and socio-economic status of the surveyed women. The analysis will also look at the number of births that are unplanned and estimates of the number of unplanned pregnancies ending as miscarriages gathered from the prospective morbidity survey to develop estimates of the numbers and rates of unintended pregnancies. In addition, an estimate of the number and percentage of women receiving treatment in the surveyed facilities for abortion-related complications will be generated from the analysis. To calculate the cost of treating abortion complication, the analysis will measure abortion morbidity.  In some instances, secondary population data of various sub-groups will be used to analyze value for some indicators.  

Considering that women who receive treatment in facilities for abortion complications usually include those who are treated for complications resulting from both induced and spontaneous abortions; and that symptoms for both types of abortion are similar, the analysis will remove miscarriages from the total number of abortion cases by using assumptions established by clinical studies (Harlap et al. 1980; Bongaarts and Potter 1983) which assumes that only women who suffer late miscarriages (i.e., those at 13 and beyond) are likely to require care at a health facility. Miscarriages at 13–22 weeks account for about 2.9% of all recognized pregnancies and are equal to 3.41% of all live births. In addition, since only a certain proportion of all women who need facility-based treatment for complications from a late spontaneous abortion will have access to a facility that provides post-abortion care, it is assumed that this proportion is the same as the proportion of women giving birth at a facility. Therefore, since the proportion, at both national and regional levels, is available from a Demographic and Health Survey (DHS),  the number of women admitted to a health facility for complications from late spontaneous miscarriages will be calculated by multiplying the number of women expected to experience a late spontaneous miscarriage by the proportion expected to receive care in a hospital or health facility. The total number of women treated in hospitals or health facilities for complications from induced abortions will then be calculated by subtracting those treated for complications from miscarriages from the total treated for all abortion complications.

The data analysis will consider the fact that, not all women who have an induced abortion will experience complications; and also,and for many reasons, not all of these women seek care for their complications. Therefore, women who are treated represent only a fraction of all women with induced abortion complications. To address this issue, the analysis will calculate an inflation factor (multiplier) to apply to the hospitalized numbers to account for the proportion of women having an abortion who do not need treatment or do not seek/obtain treatment at health facility. The multiplier will be derived from HPS considering three main questions build around two factors namely; safety of abortion procedure and accessibility to medical care. The three questions include- the percentage distribution of all women who obtain an induced abortion according to cadre of health service provider; the proportion likely to experience complications requiring medical care according to provider type; and the probability that women with complications will receive medical care at a health facility. This information will be disaggregated into two subgroups of women – rural and urban. Therefore, the multiplier serves to inflate the adjusted PAC cases to account for women who had illegal abortions for which treatment in a facility was either not obtained or not required. The multiplier is used to estimate how many women are not treated in a facility for abortion-related complications for every woman who is treated. By applying the multiplier to the adjusted PAC caseloads, it yields an estimate of all induced, illegal abortions annually.  
[bookmark: _Toc68525543]Qualitative data
All voice recordings will be transcribed into document format for analysis. The transcribed documents will be uploaded into ATLAS.ti 8 for analysis. The documents will be open-coded to identify relevant codes in the transcripts. The codes will be categorized to establish themes that will provide answers to the research questions. The frequency of each themes will be counted to know how grounded they are; and also, reports will be generated to check for codes that co-occur with other codes. With these analyses, memos will be written to create points of view on each thematic area.

[bookmark: _Toc68525544]Dissemination
The study results will be widely disseminated to health sector stakeholders in Liberia, including government policymakers and program managers, facility service providers, non-government organizations and UN agencies, civil society organizations, etc. The forum for in-country dissemination will include meetings with the MOH Family Health Division and utilization of wider existing stakeholder meeting such as the MOH Health Sector Coordination Committee (HSCC) meetings, Reproductive Health Technical Committee (RHTC) meetings, Maternal & Neonatal Death Surveillance and Response (MNDSR) meetings, etc. Findings will also be disseminated in research briefings, papers, and presentations beyond Liberia to contribute to the building of a global evidence base on abortion and PAC.

[bookmark: _Toc68525545]Ethical Considerations
This study protocol has been reviewed by the Ministry of Health’s Health Information Management, Evaluation & Research (HMER) Unit, specifically the Research Division. This protocol and study tools will be submitted to the University of Liberia’s Institutional Review Board (IRB), also known as UL-PIRE, for ethical review and approval. In line with CHAI’s internal policy, the study materials will also be submitted to the organization’s ethical approval body (SERC). In line with APHRC policy, the protocol and study tools will also be submitted to the APHRC internal ethics review committee for approval. The study will also observe all ethical considerations as described in the sub-sections below.
[bookmark: _Toc68525546]Informed consent
Informed consent will be sought from all participants prior to their participation in the study. Each potential participant will be adequately informed of the aims, methods, the anticipated benefits and potential risks of the study, and any discomfort it may entail. This will be done in a language that the participant can understand very well and in unambiguous and straightforward terms. The participants will also be informed of their right to abstain from participation in the study or to withdraw consent to participate at any time without reprisal. For the qualitative interview, additional permission will be sought to voice-record the interview. For potential participants who are still below 18, we will treat them as emancipated minors given that they will either be pregnant (seeking CAC) or have had an abortion (seeking PAC). Therefore, they will be consented and included in the study without seeking parental/guardian consent. Participants will be given the opportunity to do verbal informed consent instead of written consent because the written consent form is the only document with information that can identify the participants. Given the sensitivity of the issue of abortion, it is possible that a signed informed consent form could bring harm to the participant if there were a breach of confidentiality. The waiver of written consent will ensure that there is no record linking the participant with the research. We have confirmed that large surveys such as the DHS do not require participant’s signature or thumbprint. Instead, they require that the interviewer signs to certify that informed consent has been administered and that the respondent agrees to participate. We will take a similar approach. If participants do not want their participation in the research documented, we will ask the interviewer to sign indicating that they have administered informed consent to the respondent and that the respondent has given permission to take part in the research, rather than requiring participant signature or thumbprint.
[bookmark: _Toc68525547]Voluntariness
Participation will be voluntary after the participant has fully understood the information and freely given informed consent.
[bookmark: _Toc68525548]Privacy & confidentiality
Confidentiality will be strictly observed at all times. All survey administration and interviews will take place in a private area convenient to the participants and where discussions will not be overheard to ensure that privacy and confidentiality will be maintained. Data collectors will request that anyone not participating remain out of earshot during the research process. Data collectors will be instructed to re-assess privacy several times during the research process. If privacy is compromised at any point, the data collector will pause or switch the conversation to a non-sensitive topic (or relevant equivalent activity, depending on the method) and return to the real research activity only after privacy has been re-established. If privacy cannot be re-established, the researcher will reschedule the activity for another time. 

For all data collection, all the devices (e.g., Android tablets) will be password-protected to secure the data contained in them. Interviewers’ passwords will allow them to access the data collection tool on the tablet. Backups are automatically stored on each Android tablet in case we are unable to transmit the data immediately to the online server and automatically to the remote server. The backup data will remain on the password-protected devices until all the data have been synced with the server, at which time each device will be securely and permanently wiped clean. All applications used for data storage, management, and analysis will be password-protected.

An encryption key will be programmed into all questionnaires to ensure that the responses are encrypted before transmission to the remote server. The study team will have the private decryption key, which will be saved by the study investigators in a file on a secure computer accessible only to the study team named in the section on Team members, roles, and management procedures in the study of this protocol. Once a questionnaire is completed, all the sensitive data it contains will be automatically encrypted during the transmission to our secure, private, remote server space within the SurveyCTO Server. After that, encrypted data will be downloaded into folders that will be saved in Cryptomator 1.3.1 (An encryption software) using SurveyCTO Sync. Absolutely no identifying information will be collected.  . Decrypted and de-identified data will be stored on regularly backed up secure drives on password-protected computers within the study institutions. Data will only be accessible to members of the study team for analysis. Also, voice recordings will be password-protected using Cryptomator 1.3.1.
[bookmark: _Toc68525549]Risks and benefits
There are risks to participants. Participants, especially girls and women revealing details of experiences of post-abortion complications, may be traumatized again, given the stigma attached to induced abortion. Participants will be informed that a nurse counselor will be available at each study site if needed to address any potential risk of disclosing instances of physical or sexual assault. In addition, data collectors will inform women that they do not have to talk about anything if they do not want to do so. The training sessions with the interviewers will be used to minimize these risks (see ‘Data collector training and pilot’ section above). This study does not confer any direct benefits to the study participants.
[bookmark: _Toc68525550]Incentives
There will be no incentives given to any respondents for their participation in the study.
[bookmark: _Toc68525551]Right to withdraw
It will be made clear to all participants from the onset that participation in the survey is voluntary and that they may choose not to participate at any time and for whatever reasons. Data collectors will explain to participants that they have the right to stop participating in the study at any time, or to refuse to answer specific questions even after consent has been provided. An individual would be removed from the study if they express the desire to do so, and their corresponding data destroyed.

[bookmark: _Toc68525552]COVID-19 Measures during Study Implementation
Throughout the study implementation process, we intend to pay critical attention to COVID-19 risks and exploring digital options where possible (i.e., virtual meetings - via phone, WhatsApp etc.), and where not possible (especially in our surveys), we will provide general guidance, communication, and resources to our data collection teams (researchers and data collectors) to protect both themselves, study participants (anyone from whom we will obtain data) and the surrounding communities. The information and resources may include health promotion materials such as brochures and posters, as well as verbal communication that will help them understand what COVID-19 is, how it spreads, and share information about the preventative practices (e.g. mask-wearing, social distancing) they will adopt. Additional materials provided to the data collectors will also include personal protective equipment such as gloves, masks, hand sanitizers, etc.

During data collection processes and in the event of a face-to-face interviews for eligible participants, measures including social distancing (not less than 1.5-2 meters apart) and mandatory masking will be implemented. Where necessary, teams will be advised to opt-out of interviews with participants who exhibit COVID symptoms and with immunocompromised individuals rather than strictly using extra caution. We will also provide masks to all study teams and participants during the signing of an informed consent form (where this is obtained in a written form), followed by either hand-washing or sanitizing (of hands and of pens) with a recommended sanitizer containing at least 70% alcohol.

[bookmark: _8mj6nhu9bo8k]Attention will also be paid to the length and location of face-to-face interviews. Wherever possible, open spaces outside will be used, and the length of each interview limited to no more than 30 minutes. No participant (especially the service users) will be asked to travel to the facility solely for the purpose of the study, but rather, these will be clients already at the facilities having sought PAC services. 

[bookmark: _Toc68525553]Study Timeline
	Activity
	Dec 
2020
	Jan
2021
	Feb
2021
	Mar 
2021
	Apr 
2021
	May 
2021
	Jun 
2021
	July 2021

	Literature review
	X
	X 
	
	
	
	
	
	

	Development and adaptation of study protocol, questionnaires, interview guides
	
	X
	X 
	
	
	
	
	

	IRB submission/approval
	
	
	
	X 
	
	
	
	

	Procurement and recruitment
	
	
	
	X 
	X 
	
	
	

	Data collector training
	
	
	
	
	X
	
	
	

	Data collection
	
	
	
	
	 
	X 
	
	

	Data Cleaning and compilation 
	
	
	
	
	
	X 
	X 
	

	Data analysis
	
	
	
	
	
	
	X 
	

	Development of final report
	
	
	
	
	
	
	X 
	X 

	Development of other dissemination products
	
	
	
	
	
	
	
	X 



[bookmark: _Toc68525554]Study Budget
	Budget item category
	Cost USD

	Data collector honorarium (enumerator, quality assessor, interviewer)
	    59,150.00 

	Field supervisor honorarium
	      3,000.00 

	Researcher honorarium
	    17,000.00 

	Transcriber honorarium
	      1,800.00 

	Communication allowance
	      3,375.00 

	Transportation (fuel and vehicle)
	    61,050.00 

	Daily accommodation and travel allowances
	  158,350.00 

	Data collection devices (printing and equipment)
	    22,925.00 

	Ethical Review
	         500.00 

	Data collection Training
	    48,275.00 

	Indirect Cost
	    18,771.25 

	
TOTAL
	  394,196.25
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