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Abstract 1 

Globally, about 22 million unsafe abortions occur annually, 21 million in developing countries. 2 

The World Health Organization (WHO) estimates that 47,000 maternal deaths are due to unsafe 3 

abortion, with only 0.2 percent of these in high income countries. Over 62% of these deaths occur 4 

in Africa [2].  Post-abortion care (PAC) is a life-saving intervention which reduces the risks of 5 

mortality and morbidity from incomplete abortion [3]. In 2002, the post-abortion care consortium 6 

(PACC) endorsed the essential elements of the post-abortion care framework, which reflects, from 7 

both a provider and a patient perspective, an enhanced vision of improved service quality and 8 

sustainable care [4]. The model’s five elements use a public health approach to respond to women’s 9 

broader sexual and reproductive health needs, and include: 1) community and service provider 10 

partnerships for the prevention of unwanted pregnancies and unsafe abortion, 2) counselling, 3) 11 

treatment, 4) contraception and family planning (FP) services and 5) reproductive and other health 12 

services [5].  Post-abortion contraception is an intervention that reduces further abortions and 13 

abortion-related deaths. However, family planning and counselling has continually been shelved 14 

by service providers [4]. The aim of this study is to examine the quality of PAC services in 15 

healthcare facilities, to understand the perspectives of PAC service providers, and to explain care 16 

seekers’ views about the quality of services in Kenya. Specifically, the research explores the 17 

following objectives: 1) to examine the state of PAC in healthcare facilities and analyse the 18 

determinants of quality PAC in Kenyan healthcare facilities; 2) to examine the level and 19 

determinants of effective contraception among women seeking PAC; 3) to explore PAC service 20 

providers’ understanding of quality PAC and their challenges in providing PAC services in Kenya; 21 

and 4) to explore PAC service seekers’ understanding of quality PAC and their experience in 22 

seeking PAC services in Kenya. 23 

This study is based on a nationally representative sample of 350 facilities across Kenya in 24 

2012. The study included all Level 2 (dispensaries and health centres), 3 (sub-district hospitals), 4 25 
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(district hospitals), 5 (county/provincial and some large district hospitals) and 6 (national referral) 1 

facilities. Combined data on health facility characteristics (HFS) and patient management (PMS) 2 

were used in this study. Additional data were gathered from a subsample of service providers and 3 

patients, selected from Nairobi, Central and Eastern regions. The data mainly focus on 4 

understanding the quality of PAC and service providers’ challenges when offering PAC. An 5 

additional subsample of six facilities were selected for interviews with patients who sought PAC 6 

services, with the intent of interviewing five patients at each of these six facilities. 7 

The study modelled the factors associated with quality care, using a stratified mixed-effects 8 

ordered probit model. It further compared facilities based on having a separate evacuation room, 9 

whether a facility had a specialist obstetrician-gynaecologist (Ob-gyn), offered maternity services, 10 

frequency of provider training on PAC, provider perception on PAC load, number of deliveries 11 

per month and the number of contraceptive methods available for PAC patients, all stratified by 12 

facility level. The model controlled for 15 county-level characteristics obtained from Kenya 13 

Demographic and Health Survey 2014 and modelled the effect of the above facility characteristics 14 

on the level of care. From the model, while accounting for county variability, the quality of PAC 15 

in health facilities depended largely on the availability of a separate evacuation procedure room 16 

for PAC services, whether or not the facility offered specialized Ob-gyn services, whether the 17 

facility offered maternity services, and regardless of the number of deliveries conducted in the 18 

facility, and the variety of contraceptive methods available to PAC patients. 19 

Bivariate and multivariable mixed-effects ordered logit models were also fitted with the 20 

three level ordinal outcome, defined as whether a PAC patient received an effective or ineffective 21 

method of family planning, or whether patient received any method at all; all patient, facility and 22 

county characteristics were shown to be independently associated with the outcome. The first 23 

models were fitted within the frequentist/classical (maximum likelihood estimation) approach. 24 
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These models were used for identification of final covariates for inclusion in the final models, 1 

using a probabilistic Bayesian approach. 2 

 Higher-level facilities (Levels 4-6) were less likely to provide quality PAC compared to 3 

lower facilities, although the relationship was statistically insignificant. However, public facilities 4 

had 0.16 lower quality of care. Similarly, facilities with separate evacuation rooms had 0.33higher 5 

quality PAC, while facilities that had Ob-gyn services exhibited 0.24 higher quality PAC. 6 

Although in low proportions, facilities with more deliveries and with more FP methods available 7 

to PAC patients increased the probability of a facility reporting higher quality PAC. 8 

Patient religion, history of previous abortion and contraceptive use before index pregnancy, 9 

and fertility intentions at time of pregnancy, were all significantly associated with the adoption of 10 

an effective contraceptive method. At facility level, patient’s odds of receiving a more effective 11 

contraceptive method largely depended on the level of the facility (inversely), whether the facility 12 

had a separate procedure room from where PAC services were offered,  , the variety of modern 13 

family planning methods available at the facility, and finally, whether the facility also offered 14 

maternity service (inversely). 15 

Patients seeking post-abortion care services were influenced by a range of factors including 16 

the perceived capacity of service providers (SP) to offer quality services, often driven by prior 17 

experiences with health care services. Service providers’ confidence in offering PAC is a 18 

demonstration of competence. Service providers’ skills were hampered by the availability of 19 

resources for service delivery, such as MVA kits and procedure rooms where services could be 20 

offered with maximum aural and visual privacy. 21 

Quality post-abortion care services by providers was mainly defined by providers 22 

perceiving their treatment of PAC patient as “saving lives”. Sometime, they would forego other 23 

critical short-term benefits of quality care, such as patient satisfaction with services and lower risks 24 
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of repeat abortions, as well as future fertility and wellbeing. When services were not available, 1 

service providers worried about the need for protracted referrals, which often lead to serious 2 

sequelae and poor treatment outcomes [6]. However, for patients, quality PAC refers to those 3 

critical “soft skills” such as personalized assistance during care, pain reduction and service 4 

providers who showed that they cared about patients’ experiences. 5 

In Kenya, the provision of quality PAC in healthcare facilities remains low, and there is 6 

clear evidence of high legal and policy bottlenecks that continue to obstruct access to quality care. 7 

The national roll-out of abortifacients over the past four years has increased their availability, but 8 

the generalized and unregulated access to these drugs continues to pose a safety challenge, owing 9 

to undirected and unsupervised self-administration. Within healthcare facilities, the recurrence of 10 

service interruptions and inequitable access to care further exacerbates the incidence of unsafe 11 

pregnancy terminations. At the same time, lack of services and variable availability of these 12 

services in primary healthcare facilities, including dispensaries and health centers, spur delays in 13 

receiving care and complications from unsafe abortion through the often non-specific and 14 

uncoordinated chain of referrals for common post-abortion cases. At the same time, lack of 15 

sufficient skills among service providers to offer quality post-abortion care services persists. 16 

Within these facilities, there was also evidence of inefficient infection control measures, exposing 17 

women and their caregivers to nosocomial infections.  18 

The first study, reported below, revealed urgent need for improving the capacity of lower 19 

level facilities to offer quality PAC services, and equipping service providers with the requisite 20 

skills including to offer more effective family planning and counselling. The study also pointed to 21 

the need for an inclusive approach to encompass private sector participation in order to reduce the 22 

risk of complications attributed to delays in seeking care and lengthy referrals [7].  23 

On effective contraception after PAC, this study demonstrated that improving the 24 

reproductive health of PAC patients requires considerable effort at policy, service delivery and 25 
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individual levels. These efforts must aim to empower patients to make an informed choice of 1 

whether to use contraception and the type of contraceptive method that best suits their sexual 2 

context. At a policy level, there is need to focus on service provider skills that are sensitive to 3 

patients’ needs and ability to make decisions, as well as barriers to informed patient choice. Service 4 

provider empowerment through capacity building for PAC, infrastructural improvement and 5 

contraceptive commodity options, and their security, are paramount in ensuring that service 6 

providers interact better with patients and can deliver quality PAC services. In addition, effective 7 

counselling of PAC patients requires understanding of patients’ past experiences with 8 

contraception and their future fertility intentions and desires in order to meet their specific needs. 9 

Family planning integration with PAC will ultimately reduce missed opportunities, while 10 

promising improved reproductive health of post-abortion care patients.   11 

Quality PAC, both as seen by the patients and by service providers, therefore has divergent 12 

meanings. Service providers see their key role in quality PAC as saving the lives of patients, while 13 

patients need more caring services, from providers who seem knowledgeable and confident about 14 

the services they offer. The need for guidelines for the provision of safe legal abortion care is 15 

urgent, similar to mechanisms to regulate the use of medical abortion for termination of abortion 16 

and treatment of incomplete abortion. While there are continued calls for the legalization of 17 

abortion, there is an equally urgent need to place emphasis on the prevention of unsafe abortion 18 

and improved access to post-abortion care services in healthcare facilities. 19 

  20 
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1

1 INTRODUCTION 1 

As I traversed health facilities in Central, Nairobi and Eastern Kenya, collecting data and 2 

meeting with post-abortion care (PAC) service providers in some of the country’s’ leading 3 

medical facilities, it was easy to identify certain circumstances and scenarios that would have 4 

dire consequences on the quality of services at healthcare facilities. In most instances, I came 5 

across service providers who strived to achieve the best treatment outcomes for their patients, 6 

with limited resources and with minimal institutional support, in what seemed to be extremely 7 

problematic legal and policy environment. I also came across service providers who often made 8 

decisions that continued to expose PAC patients to the risks of the long-term sequelae from 9 

injuries or infections from unsafe abortion, including death or near-miss complications. While 10 

some providers were worried about every PAC patient they managed, because of the illegality 11 

of abortion and the strictness of Kenya’s law on abortion, others expressed open frustration 12 

with the deplorable state of equipment and infrastructure available, which prevented them from 13 

delivering quality PAC services.  Providers feared treating post-abortion patients on the one 14 

hand, and worried about the safety of the procedures on the other. For the patients, 15 

discrimination thrived, reflecting attitudes from providers depending on whether the abortion 16 

was spontaneous or induced. Patients’ age, marital status and schooling status all influenced 17 

this; patients were segregated into either induced or spontaneous abortion often on the basis of 18 

suspicion alone. Some women, suspected of having induced abortion, were kept at the end of 19 

the queue, forced to wait until everyone else had been served. Then they might be seen, towards 20 

the end of the shift, just before the attending doctor clocked out from the consultation room. 21 

According to some providers, patients make similar choices, waiting until there is no one else 22 

to see the doctor. Some of these patients are suspected not of having an unsafe abortion, but of 23 

seeking termination from the attending doctor. 24 
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Ideally, if the quality of PAC services in these facilities was assured and accessible in 1 

these healthcare facilities, they would be patient-centred, and providers would be cognizant of 2 

the psychological and physical pain that every PAC patient experiences, whether a pregnancy 3 

termination was induced or spontaneous. Service providers would be well trained to handle all 4 

patients and to make the right choices of treatment procedures, consistent with global and 5 

national recommendations and guidelines. There would be fewer cases of severe complication 6 

because the community and the healthcare system would have ensured that people understood 7 

the dangers of abortion, and that there was no discrimination against women who had secured 8 

or experienced abortion. Women would seek care in a timely manner, ensuring better outcomes 9 

of treatment interventions at health facilities. Facilities would be well equipped to offer PAC 10 

services that met the minimum medical service standards, had a wide range of options of family 11 

planning products for all PAC patients, and ensured proper counselling and guidance for more 12 

effective family planning. This would reduce the risk of repeat unintended pregnancies among 13 

this group of patients, who are already exposed to unwanted pregnancies. 14 

Between these two diverse worlds, there is a lack of clarity on the legal status of 15 

abortion, restrictive abortion laws, and a lack of clarity on the guidelines for the provision of 16 

quality PAC services.  At the facility level, guidance to service providers is unclear and the 17 

majority fear legal repercussions even if they were to provide legal services such as PAC. In 18 

addition, abortion is often treated differently from other health conditions, and commonly 19 

facilities do not have proper equipment such as manual or electrical vacuum aspiration 20 

(MVA/EVA) kits. In other cases, even when the kits are available, the facility management did 21 

not make an additional effort to ensure that these tools and equipment were always ready to 22 

handle emergencies, through proper disinfection and sterile storage.  23 

In writing about post-abortion care in Kenya, I seek to identify common gaps in the 24 

quality of care in the provision of PAC services within healthcare facilities. I identify some of 25 

the common drivers to the current state of affairs, and uncover and present patient-provider 26 
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views on how these gaps might be addressed. Factually, in Kenya, PAC is neither illegal nor 1 

unsafe, but PAC services in health facilities must ensure less risks of maternal mortality from 2 

unsafe abortion. Post-abortion care should therefore be considered as an emergency medical 3 

intervention, which is legally available to all patients, regardless of the reason or cause of 4 

pregnancy termination. 5 

  6 



Student No. 1034515 
 

 
4

1.1 Background 1 

Unsafe abortion is a leading cause of maternal mortality, despite global advances in technology, 2 

healthcare innovations and decades of investment in maternal health [8]. An abortion is termed 3 

unsafe if it is performed by medical or non-medical persons without the requisite skills or in an 4 

environment that fails to meet predefined minimal medical standards, or both [9,10].  Globally, 5 

up to 13 percent of all maternal deaths are attributable to unsafe abortion. Although access to 6 

safe abortion services is largely dependent on country-specific policies on abortion care [11,12], 7 

inadequate healthcare resources and infrastructure, stigma, and women's lack of agency have 8 

been blamed for the majority of abortion-related mortalities [10,13]. In addition, there is 9 

growing evidence that unintended pregnancies are a major cause of induced abortion [14,15]; 10 

these are associated with low contraceptive use and high unmet need for family planning [16]. 11 

From 1990, the concept of post-abortion care (PAC) has emerged as one of the most effective 12 

interventions that prevents these deaths, by addressing the interconnections of these outcomes 13 

in relation to health care provision and utilization, especially in environments where access to 14 

safe abortion is restricted [17,18]. 15 

  Kenya currently experiences high maternal mortality rates [1,19,20] and high rates of 16 

unsafe abortion [21,22]. Hospital-based estimates indicate that up to 40% of maternal deaths 17 

could be attributed to unsafe abortion [23], with more women at risk of death from 18 

complications especially when adequate and timely care is not sought once the first signs of 19 

complications are noted [24].  Reluctance to seek medical intervention is partly explained, 20 

perhaps, by high abortion restriction [25], stigma [26], and the medical and non-medical costs 21 

of post-abortion care [3]. In addition, although Kenya has one of the highest contraceptive 22 

prevalence rates (58%) in Sub-Saharan Africa (28%), access to and use of effective modern 23 

contraceptives such as implants and intra-uterine contraceptive devices (IUCD) remain low 24 

(14%) [27]. In addition, unmet need for contraception among sexually active Kenyan women 25 

remains high, especially in rural areas [1], resulting in larger family sizes and unfulfilled fertility 26 
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desires. These unfulfilled desires, together with undesired sexual exposures such as rape and 1 

other forms of sexual violence, predispose women to unplanned pregnancies. In response, they 2 

turn to providers who are willing to provide abortion, often despite medical qualifications 3 

and/or appropriate settings, or they resort to home remedies which include traditional service 4 

providers or self-administration of these remedies [28].  5 

While maternal deaths from complications related to unsafe abortion are associated with 6 

women seeking services from unqualified providers and self-inductions, deaths also occur in 7 

hospitals, raising concerns over the process of seeking care and the quality of the care delivered 8 

in these healthcare facilities [29]. There is an urgent need for data to understand the quality of 9 

PAC services available within the Kenyan healthcare facilities. Past studies on the quality of 10 

PAC in healthcare facilities in Kenya have fallen short of rigor and depth of their methods, 11 

resulting in the limited generalizability of findings [22,30], which may contribute to the current 12 

deficiency of clear policies and guidelines on the provision of quality PAC. Studies have shown 13 

how policy development has benefited from robust evidence on abortion and quality of care in 14 

healthcare facilities [31]. There is therefore a dire need for a comprehensive assessment of PAC 15 

service provision in order to establish quality of care in Kenya, using methods that are sufficient 16 

to generalize these findings to the national level for policy action. Towards this goal, this 17 

research builds on existing knowledge of the quality of PAC services in Kenya, and seeks to 18 

extend it, focusing on known quality of PAC models that have been suggested in past two and 19 

half decades since the origin of PAC in 1990.  20 

 The aim of this research was to assess the quality of PAC services available in healthcare 21 

facilities in Kenya. It focuses on providing evidence on the level of quality and its determinants, 22 

understanding key aspects of quality such as post-abortion contraception, interactions between 23 

service providers and patients, and the role of legal and policy influence on this interaction and 24 

its effect on quality of PAC.  25 
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1.2 Significance of study 1 

The Millennium Development Goal 5A aimed to reduce the maternal mortality ratio by three 2 

quarters between 2000 and 2015. At the end of 2015, little progress had been achieved. The 3 

Sustainable Development Goal 3 sets global targets for the period 2016 and 2030, and focuses 4 

on women’s access to reproductive health as key to achieving sustainable development [32]. 5 

The goal aims to reduce maternal mortality to under 70 deaths per 100,000 live births by 2030, 6 

while Goal 5 focuses on measures to ensure a more inclusive society for women, and reducing 7 

discrimination, including against access to healthcare services [33].  In Kenya, there is an urgent 8 

need to address the high rate of maternal mortality by addressing both the causes of unsafe 9 

abortion, including a high number of unintended pregnancies, and ensuring quality PAC 10 

services to mitigate the missed opportunities to prevent unintended pregnancies. The high 11 

unintended pregnancy rates have been linked to a combination of factors including low 12 

contraceptive use, contraceptive failure and method discontinuation [34,35].  13 

Treatment of post-abortion complications consumes a substantial amount of healthcare 14 

resources including human and infrastructural resources [30,36], leading to significant 15 

deterioration of quality of services delivered [14,30,36]. Despite evidence on the high abortion 16 

complication rates [37,38], still little is known of the nature of services currently available in 17 

our healthcare facilities. There has been minimal effort to evaluate these services for quality 18 

improvement and prevention of possible hospital-based or hospital-related deaths from 19 

complications. There is also minimal knowledge on how service providers and patients 20 

understand quality of care, although this is an essential component of any meaningful 21 

intervention to improve the quality of these services.  22 

The centrality of this study is the current status of abortion services in Kenya. The 23 

promulgation of a new constitution in August 2010, and the need for legislation to 24 

operationalize the bill of rights, created an urgent need for extensive baseline information on 25 
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abortion, abortion-related healthcare needs, and care delivery to inform this legislative agenda. 1 

The absence of such evidence has seen major challenges including delayed implementation of 2 

guidelines to anchor the constitutional provision of safe legal abortion. This legal and policy 3 

vacuum continues to expose all abortion patients, including those who experience spontaneous 4 

abortion to adverse health effects. Furthermore, the penal code, which criminalizes abortion in 5 

Kenya, remains in use, and so far, efforts to provide guidelines for safe legal abortion services 6 

have been futile, with guidelines having been developed, launched and withdrawn now for over 7 

three years. At the policy level while guidelines for provision of PAC in health facilities have 8 

now been implemented, those on the provision of safe legal abortion in these facilities have 9 

faced implementation challenges and are yet to be officially launched by the Ministry of Health. 10 

The implication of this lack of guidelines is a consequent lack of service standards, which only 11 

fuels a higher incidence of unsafe abortions. In 2010, Kenya ratified the 2003 Protocol to the 12 

African Charter on Human and Peoples’ Rights on the Rights of Women in Africa, commonly 13 

known as the Maputo Protocol. However, there has been minimal progress, especially on the 14 

matter of legal compliance on most of the protocol’s provisions of legal compliance on matters 15 

of health and reproductive rights in accordance with Chapter 6 of the protocol. 16 

In the following section, the key research questions that form the basis of this study are 17 

outlined, and the research objectives that were developed to respond to these specific research 18 

questions.  19 

1.3 Research aim 20 

The aim of this study is to examine aspects of the quality of PAC services in healthcare 21 

facilities, to understand the perspectives of PAC service providers, and to explain care seekers’ 22 

notions on quality PAC in Kenya. 23 
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1.4 Research questions 1 

1. What are the determinants of post-abortion quality, and how are these reflected in 2 

quality of PAC in healthcare in different health facilities in Kenya? 3 

2. How do service providers understand quality PAC and what challenges do they face in 4 

offering it? 5 

3. To what extent is post-abortion contraception and contraceptive counseling delivered 6 

in Kenyan healthcare facilities?  7 

4. How do patients in Kenya understand quality PAC and what challenges do they face 8 

in accessing it? 9 

1.5 Research Objectives 10 

The research on which this thesis is based aimed at responding to the following objectives: 11 

1. To examine facility-level quality of PAC and analyze the determinants of quality PAC 12 

in Kenyan healthcare facilities 13 

2. To analyze the level and determinants of post abortion contraception 14 

3. To explore PAC service providers’ understanding of quality PAC and their challenges 15 

in providing PAC services in Kenya 16 

4. To explore PAC service seekers’ understanding of quality PAC and their experience in 17 

seeking PAC services in Kenya 18 

  The next section presents a detailed review of the theoretical framework on quality of 19 

post-abortion care services and some of the existing frameworks for care. This framework is 20 

presented in four main parts: abortion care and policy, health care seeking behaviour, abortion 21 

complication treatment, and the role of healthcare providers including a focus on post-22 

abortion family planning.  23 
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2 LITERATURE REVIEW 1 

Quality of PAC is concerned with providing a timely intervention that reduces the risk of 2 

maternal mortality due to unsafe abortion, whether induced or spontaneous, and is often defined 3 

at five levels: the patient, service provider, facility of care, policy, and legal environment for 4 

care delivery [17]. The intervention focuses on the capacity of the service provider to provide 5 

PAC services in an appropriate environment, including the facility, policy and legal 6 

environments. 7 

When abortion is highly restricted, women resort to unsafe terminations; they delay 8 

seeking care, and when care is sought, the majority require specialized interventions because of 9 

complications [16,25,39]. In many countries in sub-Saharan Africa, abortion is illegal or highly 10 

restricted, available only when the life of the mother is in danger. A majority of these abortions 11 

is performed clandestinely, either self-induced or procured by untrained personnel, in 12 

conditions that aggravate the risk of severe complications [25,40,41]. Abortions are 13 

underreported, so available figures underrepresent the gravity of problems associated with 14 

unsafe abortions, inhibiting effective policy-level interventions. In addition, induced abortion 15 

are almost always reported as spontaneous, making it hard to distinguish between spontaneous 16 

abortions and induced abortion; as a result, data from surveys and health records are highly 17 

unreliable [42]. In Kenya, even with underreporting, unsafe abortion is high compared to other 18 

African countries [20,43,44].  According to most recent estimates provided by the Ministry of 19 

Health, Kenya’s abortion incidence rate was 48 abortions per 1,000 women of reproductive age 20 

in 2012, a slight increment from 45 abortions per 1,000 women of reproductive age about 10 21 

years before [22]. This is relatively high compared to other countries: Ethiopia (23/1,000), 22 

Rwanda (25/1,000), and Malawi (23/1,000); it is only comparable to Uganda (54/1,000) (see 23 

Figure 2:1).  The Ministry also identifies high levels of complications, with over 70 percent of 24 

women who had abortions being treated for severe complications [22], the majority of which 25 
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require specialized treatment and long hospital stays, which overstretch existing resources and 1 

result in poor quality of care [45,46].  2 

 3 

Figure 2:1  Global and regional rates of unsafe abortion 4 

* Calculated as a proportion of women of reproductive ages 15-49 years.   5 

Sources: WHO, 2007; Singh et al., 2010; Singh et al., 2005; IPAS Africa Alliance, 2004. 6 

 7 

The term post-abortion care was first introduced in 1991 in a strategic planning document 8 

of IPAS International, which aimed to integrate PAC with family planning services [47]. This 9 

was mainly in response to the 1973 Helms Amendment and the subsequent 1984 Mexico City 10 

Policy, both which restricted the direct use of funds by the United States Agency for 11 

International Development (USAID) on abortion-related activities, or to foreign agencies  12 

whose other funds from any source were used in any abortion-related activities. The period 13 

between 1991 and 1998 saw the evolution of the concept of PAC, from a simple strategic 14 

proposition to an elaborate model of care. The original model drew particularly on the original 15 

framework on quality of care developed by Bruce [48]. A consultative forum called the Post-16 

Abortion Care Consortium, made up of key stakeholders including EngenderHealth, IPAS 17 
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International, International Planned Parenthood Federation (IPPF), JHPIEGO (formerly Johns 1 

Hopkins Program for International Education in Gynaecology and Obstetrics), and Pathfinder 2 

International, developed the final 1998 PAC model, referred to as the essential elements of PAC 3 

(see Figure 2:2); it is still largely used globally to assess quality of PAC services in healthcare 4 

facilities [17,48].  5 

The PAC consortium defines post-abortion care as “an approach for reducing morbidity 
and mortality from incomplete and unsafe abortion and resulting complications and for 
improving women's sexual and reproductive health and lives” [17]. This was composed 
of five essential elements of post-abortion care namely: 

Community and service provider partnerships for prevention (of unwanted 
pregnancies and unsafe abortion), mobilization of resources (to help women receive 
appropriate and timely care for complications from abortion), and ensuring that health 
services reflect and meet community expectations and needs; 

Counselling  to identify and respond to women's emotional and physical health needs 
and other concerns; 

Treatment of incomplete and unsafe abortion and complications that are potentially life-
threatening; 

Contraceptive and family planning services to help women prevent an unwanted 
pregnancy or practice birth spacing; and 

Reproductive and other health services that are preferably provided on-site or via 
referrals to other accessible facilities in providers' networks 

Figure 2:2 Essential Elements of Post-Abortion Care 6 

Sources: Essential Elements of Post-Abortion Care [49]  7 

In Kenya, as in most developing countries, access to maternal healthcare services is 8 

generally low [50–52], and among those who can access care, improper and inadequate 9 

treatment exposes patients to poor health outcomes [53]. The essential elements of the post-10 

abortion care model identified three initial components of quality PAC: links to reproductive 11 

and other health care services; clinical management of post-abortion complications to minimize 12 

the risk of further complications, extended hospital stays and potential deaths; and post-abortion 13 

contraception to prevent repeat abortions [54]. In 2002, following the 2001 United States 14 
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presidential clarification memorandum that excluded PAC from the Helms Amendment and the 1 

Mexico City Policy, the PAC consortium formed the Post-Abortion Care Community 2 

Taskforce. These changes in the 1990s saw the implementation of programs in different 3 

countries, mainly in Africa and South America, which aimed at improving the post-abortion 4 

care services available in healthcare facilities at a time when most developed countries and a 5 

few in Asia were expanding the availability of abortion care services by legalizing abortion, 6 

either wholly or conditional on certain consideration such the risk to health or life of the mother 7 

and whether or not the pregnancy was wanted.  8 

2.1 Abortion care and policy in Kenya 9 

Healthcare provision and utilization operates within certain principles, governed by laws, by-10 

laws, national constitutions, global statutes and other policy frameworks. These frameworks 11 

can be international, but they are operationalised within the legal contexts of specific countries 12 

[16]. The quality of PAC service delivery and access is often shaped both by these legal 13 

environments and by cultural, social and community factors, as explained further below. 14 

Globally, abortion remains an emotive subject and is often seen, in the context of the legal 15 

provisions, as either legal or illegal. The majority of proponents of abortion centre their 16 

arguments on the need for legalizing abortion, while opponents argue that legalization will 17 

increase the incidence of abortion. Experience in African settings such as in Ghana, Ethiopia 18 

and South Africa, where abortion is legal and available on demand or on expanded causes, 19 

shows that legalizing abortion is not the ultimate solution to maternal deaths resulting from 20 

unsafe abortion (see also [40]). According to Payne, the legalization of abortion only works 21 

well with improved cultural acceptability, and any intervention to improve maternal health must 22 

appreciate its multidimensionality. 23 

As suggested above, in most middle and low income countries, abortion is illegal and only 24 

permitted if the health or life of the mother is at risk [36]. In other countries where abortion law 25 
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is less restrictive, other challenges emerge, among them the reluctance of service providers to 1 

offer services [55,56]. In addition to provider-related barriers, the management of healthcare 2 

systems determines service availability and equity. Zere and colleagues [57], for instance, 3 

explain that such disparities in the provision of care adversely affect less educated women, rural 4 

residents and those women in regions with low development indices and the greatest poverty. 5 

Payne and colleagues (2013), in a study among service providers in Ghana, where abortion is 6 

largely legalized, assessed the extent of access barriers to legal safe abortion services. They 7 

demonstrated that legalizing abortion alone, even with the necessary legal and policy structures 8 

to provide abortion care services, did not necessarily reduce maternal mortality due to unsafe 9 

abortion because of negative provider attitudes [40]. Similarly in Ethiopia, where abortion is 10 

also legal and available on demand, Hailemichael and others [58] found that the cost of care 11 

and service providers’ lack of awareness of the legal status of abortion prevented access to safe 12 

legal abortion. In South Africa, again, abortion in the first trimester especially is legal and 13 

available on demand. However Harries and colleagues [59] found common challenges and 14 

service access barriers related to the complexity of care and service provider attitudes; Jewkes 15 

and colleagues [60] also established that a combination of poor quality of services and lack of 16 

awareness, as in Ethiopia, were persistent access barriers. These findings all demonstrate the 17 

need for a multifaceted approach to dealing with unsafe abortion.  18 

Studies have also shown the need to complement abortion legal reforms with equipping 19 

service providers with the right skills, while also underscoring the complementary role that 20 

cultural acceptability plays in making abortions safer for women [56,59]. According to Payne 21 

[40], the use of multidimensional approaches in expanding the accessibility of PAC services 22 

requires improvements in service providers’ awareness of the legal status of abortion. 23 

Additional evidence for the need for multifaceted approach is presented by Klick and Stratmann 24 

[61] in their work in the United States of America, who argue that while legalizing abortion has 25 



Student No. 1034515 
 

 
14

positive impact on incidence and complication rates, it can also lead to risky sexual behaviour, 1 

leading to increased incidence of sexually transmitted infections.  2 

Malin Hagman [62] presents an alternative explanation for Ghana’s high maternal 3 

mortality rate despite the legal status of abortion. She argues that gender inequalities that derive 4 

from patriarchal structures and male dominance, low levels of education for women, and lack 5 

of empowerment, all hinder women’s utilization of existing legal abortion care. The same can 6 

be said of Ethiopia, where despite legalization of abortion over the past one decade, poverty, 7 

distance to centres of care, and women’s incapacity to make decisions on their own in relation 8 

to healthcare seeking, continue to deter them from utilizing these services [58].  Legalizing 9 

abortion in most cases therefore is a requisite of reducing maternal mortality, but it must also 10 

be complemented by other interventions. There is need for a conducive legal environment to 11 

support service providers in ensuring that women are protected from unsafe abortion 12 

complications. The significance of a more conducive environment despite abortion legalization 13 

has also been shown in other contexts, such as in India [63], where poor regulations and 14 

unnecessary consent requirements continued to deter access to safe legal abortion services. 15 

These four cases in Ghana, Ethiopia, South Africa and India are relevant to this research, and 16 

will be revisited when presenting results from this research. 17 

In Kenya, abortion is not generally legal, and in the recent past, several debates have been 18 

concerned with this. In August 2010, after 20 years of constitutional review, Kenya 19 

promulgated a new constitution, which came into effect immediately. However, its 20 

implementation was to be progressive over the five years after promulgation, with changes and 21 

amendments in multiple laws to align with the new constitution. In the new constitution, for 22 

instance, chapter 4 (Bill of Rights), section 26 (4),  specifies that abortion is not legal by stating 23 

that: “Abortion is not permitted unless, in the opinion of a trained medical professional, there 24 

is need for emergency treatment, or the life or health of the mother is in danger, or if permitted 25 

by any other written law” [64]. However, the penal code in Kenya continues to govern the 26 
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provision and access to abortion care services in Kenya. This code criminalizes abortion except 1 

only if the life of the mother is in danger [65]. Despite the superiority of the constitution, the 2 

penal code has been referenced in most litigations on abortion against service providers in the 3 

past seven years since the new constitution [66]. 4 

Provision of quality PAC requires a proper legal and policy framework that ensures that 5 

the fundamental rights of both care seekers and service providers are safeguarded [67]. For 6 

Akaba and colleagues [67] in the case of Nigeria, where abortion is equally as restricted as it is 7 

in Kenya, quality post-abortion care requires liberal abortion laws combined with preventive 8 

measures to improve women’s access to effective family planning services and improved 9 

service providers’ family planning and counselling skills. A similar study in Kenya by Rogo 10 

[68] further identified the need to build strong links between community networks and 11 

healthcare facilities for the prevention of unsafe abortion, community-based identification of 12 

abortion complications, and referral to health facilities for essential care. Rogo’s assertions are 13 

corroborated by Kavanaugh [69], who recommends a combination of abortion legalization and 14 

community awareness of the dangers of unsafe abortion. According to all these researchers, 15 

curative measures are necessary, but are insufficient if not properly combined and integrated 16 

with preventive services such as the provision of effective contraceptive counselling and 17 

services for all sexually active women of reproductive age.  18 

Notwithstanding the above, and despite dissenting opinions, among them Koch and 19 

colleagues [70], there is sufficient evidence that legalizing abortion reduces the complication 20 

rate [25,71,72]  even though it may not reduce its incidence [73]. Earlier studies that compared 21 

abortion incidence and complications in countries where abortion had been legalized and where 22 

restrictive laws continued to apply, and showed that while complications rates were higher in 23 

countries with restrictive laws, they fell as incidence declined or remained stable in countries 24 

with legalized abortion [74,75]. According to Gold [75], with abortion legalization, both the 25 
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incidence of abortion and the risk of abortion-related death declined. This was so significant 1 

that the risk of death from abortion was even lower than that of dying from childbirth [74].   2 

2.2 Abortion complication treatment 3 

Levels of care 4 

Treatment of abortion-related complication can be seen at three main service delivery levels: at 5 

the community; at the facility where patients seek treatment; or at a higher-level facility when 6 

patients are referred for specialized treatment. At the community level, treatment focuses 7 

mainly on the identification of complications and referral to the nearest health facility for care. 8 

At the facility of care, the essential elements of the PAC framework identify certain 9 

considerations for quality care. These include: recognition of complications; assessment of 10 

stage of abortion; vacuum aspiration; treatment of infections, shock, tetanus, and anaemia; and 11 

evacuation of the uterus. If these cannot be achieved, referral to first referral or tertiary facilities 12 

is recommended. At higher-level facilities, laparotomy or any indicated surgery may be 13 

recommended, depending on ability of these facilities to conduct such procedures. Where the 14 

referral facility cannot or does not have the capacity for the required procedure, a last referral 15 

to tertiary facilities is recommended [17].  16 

Facility and provider preparedness 17 

Quality of PAC services is mainly focused on the manner in which service providers offer these 18 

services, and the level of a facility’s preparedness to offer them. Healthcare facilities and service  19 

providers in both private and public healthcare facilities play a critical role in averting the risk 20 

of maternal mortality from unsafe abortion [76]. Treatment for abortion complications underlies 21 

the question of facility preparedness to offer quality PAC and is based on the availability and 22 

usability of equipment, the availability and usability of supplies and medication, availability 23 

and ability of service providers at the facility to use appropriate technologies when managing 24 
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PAC patients, and provider’s technical performance in diagnosing, treating and referring PAC 1 

patients if need be. The preparedness of facilities to offer PAC can be seen in terms of whether 2 

the facilities offer PAC services, as well as by assessing the nature of delivery of the available 3 

services [17,54,58]. In most cases, while the prevention of future unwanted pregnancies is 4 

important, certain barriers to care such as facility-based discriminatory practices reduce the 5 

efficacy of interventions such as counselling [77,78], which consequently makes PAC services 6 

less accessible [55]. Furthermore, a more efficient PAC delivery through service provider 7 

training, improved infrastructure [79] and availing proper medication has been shown to 8 

improve the quality of PAC service delivery [54,80,81].   9 

In 2010, Johnston [82], in a South African study, demonstrated that equipping service 10 

providers with the requisite skills to offer quality PAC ultimately improves the overall quality 11 

of PAC. According to this study, and similar to Harries’ study [59], dedicated abortion care 12 

clinics are required for the improvement of PAC-specific skills and to meet the needs of 13 

abortion patients in a non-discriminatory manner. However, Johnston’s study [82] deviates 14 

from Harries’ study [59] on the need for ensuring patient anonymity. Improving patient 15 

anonymity reduces stigmatization against abortion and unwanted pregnancy, but may not be 16 

achievable or possible in many dedicated healthcare facilities [83]. 17 

Service guidelines and unbiased care 18 

In addressing maternal mortality due to unsafe abortions, the essence of proper guidelines or 19 

clear guiding principles for PAC service delivery within any healthcare system is to standardize 20 

services and address most provider-based biases, including judgmental attitudes towards 21 

women and moralization of sex and sexuality [81]. This must also be accompanied by strong 22 

quality assurance of monitoring for adherence, continuous quality improvement and 23 

institutionalization of PAC services.  According to Billings and colleagues [84], in their study 24 

in Bolivia and Mexico, improving capacity of facilities to offer PAC through training of 25 
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providers, availing the requisite technologies for service delivery, and guidelines and 1 

monitoring, must be accompanied by strengthened political commitment to the improvement 2 

of PAC services. In concluding, they state the need to consider these improvements as 3 

prerequisites for any legal interventions and policy reforms. Earlier, in the development of the 4 

PAC models, Greenslade [85] argued the need for proper guidelines and policies to accompany 5 

other interventions such as the integration of PAC and FP, provider training, and the provision 6 

of technology such as manual vacuum aspiration (MVA) kits to primary healthcare providers 7 

to improve their preparedness to provide quality PAC.  8 

Development and adherence to guidelines for PAC provision ensures uniform and unbiased 9 

delivery of quality PAC services, which are devoid of provider biases. Such provider biases 10 

lead to preference of counselling to the provision of post-abortion contraception for adolescents. 11 

In Uganda, Paul and colleagues [86] argue for clear and practical guidelines to provision of 12 

PAC services, rather than retaining policies that leave the service provider caught between the 13 

debates of pragmatic approaches and the influences of their own social norms.  14 

According to Paul and colleagues, proper value clarification and attitude transformation, 15 

through in-service training, supports service providers’ capacity to better handle the sexual and 16 

reproductive health needs of young persons in particular.  In addition, service providers’ 17 

misconceptions on abortion and lack of skills to provide post-abortion care restrain access to 18 

PAC [87]. Similarly, Bekker [88] and Tabbutt-Henry [55] show that service providers act as a 19 

critical link between the facility and the patient, ensuring patient-centred care and improving 20 

patient satisfaction by integrating PAC services into routine healthcare in the facilities.  21 
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PAC treatment technology 1 

With respect to treatment for complications and appropriateness of technology used in PAC 2 

treatment, the adoption and use of safer treatment options such as MVA and medical abortion 3 

rather than outdated techniques such as sharp curettage (Dilation and Curettage -- D&C) is a 4 

major stride towards ensuring improved quality of PAC services [13]. The use of less invasive 5 

methods of treatment for complications from unsafe abortion improves the quality of PAC, as 6 

seen through patient satisfaction with services [89]. Use of MVA and medical abortion is 7 

recommended for first trimester abortions, while medical abortion and Dilation and Evacuation 8 

(D&E) are recommended for second trimester abortion management [16].  9 

In Kenya, quality improvement dates back to the period when the concept of PAC was 10 

still under formation, beginning from the mass introduction of MVA by providing MVA kits to 11 

gynaecology wards at the national referral hospital in Nairobi.  This led to over 200 percent 12 

reduction in abortion-related ward bed occupancy. The new technology revolutionized PAC 13 

services in the 1990s by allowing outpatient service, and dramatically reducing the need for 14 

inpatient care. According to Rogo [90], in addition to reducing the cost of treatment and strain 15 

on available health resources, this quality intervention saw an improvement in both patient and 16 

service provider satisfaction with services and outcomes, compared to the prior focus on highly 17 

specialized and more invasive procedures such as D & C with general anaesthesia.  An earlier 18 

study [91] also demonstrated significant improvement with vacuum aspiration, compared to 19 

treatment with sharp curettage, in the safety of PAC services through the elimination of risks 20 

such as uterine perforation, sepsis, and the need for re-evacuation among patients treated. In 21 

another study, Bradley [92] took an economics approach, and collected data on the cost of staff 22 

time, medication and hospital stay in four large facilities in Kenya. The study demonstrated the 23 

cost-effectiveness of MVA over evacuation and curettage, and as a result recommend the 24 

expansion of the use of MVA kits in all district hospitals (see also [92]).  25 
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Other studies evaluating the quality of services by comparing different PAC treatment 1 

models found improved patient satisfaction with services and less treatment-related morbidity 2 

when patients were managed using MVA rather than sharp curettage. According to Jacques 3 

[93], in the context of a maternal deaths audit in Benin, in addition to patient satisfaction, 4 

providers also reported more satisfaction with results by managing patients with MVA rather 5 

than more invasive procedures. Women’s deaths in hospitals from unsafe abortion were mainly 6 

due to deficiencies in service delivery, including medical errors, poor patient handling,  7 

improper or inconsistent monitoring of septic abortion, and high costs of services [93].  8 

Medication 9 

The use of antibiotics and other forms of infection management such as tetanus toxoids, 10 

together with pain management during and after evacuation procedure, increase the quality of 11 

PAC services. Proper medication and pain control increases patients’ perception of quality of 12 

care, satisfaction with services and, therefore, prospects of future utilization [80,94]. Tavrow 13 

and colleagues [95] argue that such levels of satisfaction cause increased community awareness 14 

on the risks of unsafe abortion and availability of PAC services (see also [60]. Further, Solo 15 

[96] shows that women managed with effective pain control medications were more satisfied 16 

with PAC procedures than their counterparts with less effective forms of analgesics. The pain 17 

management and counselling processes should go hand in hand before, during, and after the 18 

procedure.  19 
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2.3 The concept of health care seeking behaviour 1 

Appropriateness of care 2 

A major component of quality of healthcare is that the service must be “appropriate” implying 3 

that the service should constitute a timely intervention and that the interventions should be the 4 

most ideal at the time and affordable to the patient [97].  This section explores the different 5 

components of quality of PAC, while focusing mainly on the interactions between PAC service 6 

providers and women who seek abortion-related care at healthcare facilities. The process of 7 

seeking care from the onset of complications is considered critical, since it influences the nature 8 

and level of complications when women finally present for care [75]. This process, which is 9 

commonly referred to as healthcare seeking behaviour, further includes the kinds of 10 

interventions at the healthcare facility, the type of facility of care, and the level of qualifications 11 

or experience that the service provider must have in order to provide appropriate PAC 12 

intervention [98,99].  According to Kerber [99], the appropriateness of PAC services requires 13 

the creation of a continuum of care, which ensures there are proper linkages for care at all levels, 14 

and rather than focusing only on treatment, offers life-time support to women, reducing their 15 

risks of unfavourable health outcomes following an abortion. One component of quality of 16 

PAC, as identified by the PAC Consortium and the PAC Community Task Force described 17 

above, was the need to improve access to care, including both preventive and curative services, 18 

through creating links between patients, the community and service providers. These linkages 19 

comprise both delivery of reproductive health services, such as STI/HIV treatment or referrals 20 

at the point of PAC treatment, and referral for contraceptive services, and so involves setting 21 

up effective links between the community and service providers [100]. In addition, the linkage 22 

entails building the capacity of health workers, community-based health practitioners, and 23 

community leaders to support women to seek timely post-abortion care [101,102]. Baird and 24 

colleagues [101] also present a case for community education and building the capacity of 25 
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strategic community gatekeepers, not only to identify danger signs of abortion-related 1 

complications but also to strengthen their willingness to identify these signs, and to know where 2 

to find appropriate care, hence reducing the risks of complications associated with delayed care 3 

seeking. This can be achieved by having a pool of community health workers with clear 4 

knowledge and understanding of contraception, who are able to clarify common misconceptions 5 

which often result in the non-use of effective family planning services and methods. Olukoya 6 

and colleagues [102] argue for special attention to adolescents and young women, who often 7 

face special challenges. In showing the need for community involvement at all levels of care, 8 

these authors focus on the awareness of the risks of unsafe abortion and the importance of 9 

creating an environment where adolescents, young women, and unmarried women in the 10 

community can access preventive and curative services, including counselling and 11 

contraceptive services. The need to empower adolescents, young women and unmarried women 12 

with social and decision-making skills is also emphasized. The argument here is for changing 13 

the way PAC is viewed, so that rather than being seen as a facility-based problem, it is regarded 14 

as a health services challenge that incorporates the community and is an integral part of the 15 

community’s public health agenda. This argument was first advocated by the PAC community 16 

taskforce, which saw the need to engage the community more, and not to just focus on service 17 

provision. The taskforce’s PAC agenda, as explained by Hirve [63], further refocuses the 18 

management of post-abortion complications, from the treatment of complications as a clinical 19 

problem only, to including social and behavioural factors related to  the prevention of unwanted 20 

pregnancies. Consequently, PAC was extended from medical interventions alone to include 21 

women’s expanded access to effective family planning services and commodities; it included a 22 

call for a mind-set shift to view abortion care as a matter of public health, and for changes in 23 

gender relations, especially in highly patriarchal communities. 24 

 25 
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Perception and satisfaction with care 1 

Understanding the effectiveness of PAC requires consideration of the discourse on unsafe 2 

abortion and post-abortion care seeking behaviour. According to Fabamwo [103], in a study in 3 

Lagos, Nigeria, healthcare seeking manifests at three main levels: the individual level (both 4 

personal and household); immediate community level; and the policy level. At an individual 5 

level, certain factors are likely to influence a woman’s care seeking behaviour. These factors 6 

can be further grouped into either predisposing, enabling or need factors, as reflected in 7 

Andersen’s model of healthcare utilization [104]. According to the model, predisposing factors 8 

include family and social structures and beliefs that influence care seeking and decisions. 9 

Enabling factors refer to family and community resources, which act to facilitate care seeking, 10 

while need factors are the immediate causes of health utilization such as self-reports of illness, 11 

patients’ self-efficacy to seek care, patients’ locus of control, and their motivation to behaviour 12 

[105]. But here is the problem – these kinds of models separate and do not allow for the interplay 13 

and complexity of women’s lives. This is a major challenge with the original Andersen model, 14 

which presented the decision to seek care as familial, and did not take account of individual 15 

woman’s needs that do not necessarily mirror household needs [106]. These models are 16 

discussed in detail below, while exploring the development of the post-abortion care 17 

framework. 18 

 A patient’s perception on quality of care is an important factor when choosing to seek 19 

care, despite lack of technical competence to make informed judgement on the quality of 20 

services [107]. Sometimes, these preferences are based on visual assessment, prior experience 21 

with services, and level of articulation of patient’s needs by the service providers [108,109]. 22 

Various studies on women’s healthcare seeking decisions have demonstrated how care models 23 

that aim at improving women’s ability to make decisions about their health is essential in 24 

improving women’s perception on quality of care and ultimately their decision to seek care. 25 
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Rebecca Cook’s [110] global health assessment of gender constructs in healthcare provision, 1 

together with Aday and colleague’s [111] exploration of the dynamics of healthcare access and 2 

availability, illustrate the need for shifting focus from factors such as economic considerations 3 

in care seeking to non-economic factors which are often driven by patients’ perceptions and 4 

knowledge of service availability. Coulton and Frost [112] extend this argument further to 5 

demonstrate how perception can influence care seeking regardless of patient’s age. Becker and 6 

colleagues [39] support this argument by presenting the role of the dynamics of the relationship 7 

between service providers and patients and how this experience influences future service 8 

utilization. The same argument is presented by de Leon and colleagues [113] in a different 9 

context  in Argentina. For Cook and Aday [110,111], a patient’s participation in health 10 

determination improves satisfaction with care, while Aday [111] insists on a more rights-11 

centred healthcare approach, which appreciates the patient’s desire for care and meets these 12 

desires at a personalized level while addressing the patient’s basic human rights of access to 13 

timely and quality care.  14 

Providing women with adequate knowledge on their reproductive health can greatly 15 

improve their choice against unsafe abortion [39,114]. This empowerment is perfected when 16 

quality of care is seen from the perspective of patient satisfaction with services. Vuori [115] 17 

extends this argument by placing emphasis on the patient’s state of mind, rather than the 18 

patient’s technical ability to make an assessment of quality, as well as the patient’s inability to 19 

competently assess their own satisfaction with services. Satisfaction with services should not 20 

be viewed as one that encompasses the whole range of patient’s feelings and views that they 21 

express, but rather, as one that considers how care might threaten a patients’ personal identity, 22 

by leading them to feel loss of power and to feeling devalued when interacting with healthcare 23 

service providers and facilities [116]. Malat [117] points to the essence of managing this “social 24 

distance” between patients and providers in order to facilitate effective communication between 25 
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them, and argues that this ultimately influences treatment outcome and post treatment behaviour 1 

including the adoption of and adherence to post abortion contraception.  2 

Service accessibility 3 

Unwanted pregnancy is the leading known cause of unsafe abortion [118–120]. In the case 4 

of an unplanned conception, women often must seek an unsafe pregnancy termination because 5 

of the lack of availability and access to safer options [13]. Most women resort to unsafe 6 

procedures owing to high restriction of abortion services and the fear of criminalization and 7 

discrimination [40]. Such fears cause them to delay seeking medical intervention until when 8 

they face severe risks of death from complications [18,121]. According to Grimes [18], the 9 

manner in which women with complications from these abortions are treated in the society, the 10 

healthcare system and policy environments, underlies the known causes of these deaths. The 11 

accessibility and availability of PAC services is therefore a major determinant of post-abortion 12 

health outcomes. When women are faced with complications from unsafe abortion, the decision 13 

and the process of seeking care largely determines their mortality risks. While underscoring the 14 

need for community engagement for better awareness of risks of unsafe abortions, abortion care 15 

services and their availability, Hord and Wolf [13] have demonstrated that lack of 16 

understanding on the availability of these services should itself be of concern. They further 17 

argue that even in circumstances where abortion is legal, women’s lack of knowledge may deter 18 

access to safe services, when a safe abortion or treatment for an unsafe abortion could be life-19 

saving.  Poor service utilization, demand for services from unqualified providers, and 20 

unavailability of post-abortion care services at primary healthcare facilities have also been 21 

blamed for high maternal deaths [6,120]. Creating proper links to increase demand for post-22 

abortion care services, therefore, minimizes the risks of complications from unsafe abortion.  23 

Researchers have also shown that late care seeking for complications from unsafe abortion 24 

is strongly associated with higher complications [38], at times resulting in fatality [24,53,103]. 25 
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These delays are explained by several factors: stigmatization of abortion, financial constraints, 1 

awareness levels of women seeking care [122], and the legal grounds within which abortion 2 

services can be accessed. Findings from several studies concur that community trust in the 3 

availability of services, the service quality, and the costs of available services all influence 4 

women’s delay in or likelihood of seeking care [123]. Barnes-Josiah [123] and Koenig [122] 5 

propose improvement of the availability, scope and quality of services, while Mayi-Tsonga 6 

[124] argues that these measures must be combined with effective service delivery at healthcare 7 

facilities. In Kenya, healthcare seeking and the uptake of maternal healthcare is low [125,126], 8 

and consistent with this, the majority of women with complications from unsafe abortion do 9 

not seek prompt medical intervention even after the onset of signs of complication [127,128].  10 

Baker and Khasiani [14] discuss the concept of PAC seeking behaviour and how improving 11 

women’s ability to make more informed and timely decisions on their health ultimately 12 

improves their post-abortion health outcomes. They describe induced abortion as a women’s 13 

choice when confronted with an unwanted pregnancy. With views similar to Mitchell [129], 14 

women’s health competency plays a role in actualizing care choices. Ziraba and colleagues [24] 15 

also highlight the need for seeking medical intervention for complications from unsafe abortion 16 

to reduce the risk of maternal deaths. In addition, Ziraba and colleagues demonstrate the role of 17 

enabling factors such as self-efficacy and locus of control in determining care seeking. 18 

In addressing women’s healthcare seeking behaviour and designing and developing 19 

programs to improve maternal health and reducing the risks of unsafe abortion, it is important 20 

to focus on women on one side and their communities on the other [122,125,130,131].  While 21 

much of the literature has focused on women’s own actions, there has been growing attention 22 

to the ways in which community factors determine their uptake of healthcare services [132], as 23 

is well established in other areas of healthcare delivery such as antenatal care [126] and other 24 

aspects of maternity health and sexual and reproductive health [133]. Household practices, 25 

including gender relations, and community beliefs about reproductive health needs and 26 
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healthcare seeking influence decisions between seeking care from healthcare facilities or 1 

relying on homecare or self-management [125,129]. This choice, in the case for complications 2 

from unsafe abortion, determine if and when women seek care [24,124] and often, ultimately, 3 

the outcome. A more recent study in Tanzania focused on the alternatives to health facility care 4 

seeking, a common phenomenon when access to safe abortion services is legally or financially 5 

restrictive. According to Vibeke and colleagues [28], women often resort to traditional service 6 

providers for both termination of pregnancy and the management of ensuing complications 7 

from these often unsafe procedures. The use of traditional medicines for pregnancy termination 8 

increases the risks of complications, however, and increases the delays in care seeking, with 9 

patients or their caregivers only attempting to seek appropriate care when these remedies fail to 10 

effectively and safely complete a pregnancy termination. In their study, they noted that some 11 

of the products used were highly efficacious in inducing uterine contractions, but not as 12 

successful in completing the expulsion of the products of conception, leading to patients being 13 

admitted in hospitals with incomplete or inevitable abortions. These risks that have also been 14 

highlighted by Vandana and colleagues [134]. 15 

In Kenya, while maternal mortality remains high, evidence exists on regional 16 

heterogeneity in the risks of maternal deaths. In a study to assess the global burden of diseases, 17 

Achoki and colleagues [135] demonstrated how this maternal mortality can be so low as to be 18 

comparable to developed countries in some regions, yet so high in other regions that it can be 19 

compared with some of the least developed countries.  While this can be attributed to cultural 20 

diversity in the country which drive individual behaviour [136], these disparities can also be 21 

viewed as the outcomes of the differential implementation of health sector policies in the 22 

country, and the organization of healthcare services [136,137].    23 

Some cultural drivers include moralizing attitudes about sex, especially among young 24 

people, and the stigmatization of unintended pregnancies and abortion [103,132]. In Kenya, a 25 

discourse analysis of adolescents’ social scripts on abortion show that their views were often 26 
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abstract and disconnected from their descriptions of personal abortion behaviours, explaining 1 

how these adolescents understood abortion and abortion care seeking [129].   2 

Although Kumar [138] has argued that abortion stigma is often exaggerated in contexts 3 

where unintended pregnancy is highly stigmatised, with no clarity of the difference, service 4 

providers play a role in fuelling stigma at the community level. He argues that the level of 5 

interaction between the community and service providers often influences women’s care 6 

seeking behaviour. Good quality of this interaction would positively influence the community’s 7 

views on pregnancy especially for young women,  on abortion termination, and on women’s 8 

ability to make decisions on their reproductive health [125,129,132]. In Ghana, Lithur [139] 9 

demonstrates the need for going beyond basic debates about the legalization of abortion to 10 

reconsider community awareness of the reproductive health benefits of safe abortion, and 11 

considers how such awareness influences care seeking, community and family perceptions on 12 

ex-nuptial pregnancies, the social and economic costs or benefits of an extra birth, and women’s 13 

ability to determine their own healthcare outcomes, even in the context of legal abortion. 14 

However where there are restrictive abortion laws, Cockrill [132] demonstrates that the 15 

interaction of personal beliefs such as self-judgment and community condemnation fuel 16 

abortion stigmatization, deterring women from seeking medical interventions for abortion 17 

complications.  18 

While legalizing abortion alone has no significant effect on the volumes of safe or unsafe 19 

abortion, it has a significant effect on the level of severity from the ensuing complications 20 

through eliminating some of the common causes of abortion stigmatisation [18].  In most 21 

countries in Sub-Saharan Africa, abortion is illegal and seeking post-abortion care is 22 

stigmatized, causing women to eschew medical interventions despite knowledge of the 23 

existence of these services. Knowledge alone does not lead women to seek care, and their 24 

behaviour is often modified by the community factors above, as well as the legal status of 25 

abortion, whether known or perceived.  26 
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In Kenya, Osur and colleagues [3] argue the need for eliminating abortion stigma both at 1 

the community and within healthcare facilities. Other scholars have highlighted the need for 2 

interventions to reduce stigma, even in countries where abortion is legal [132]. These 3 

interventions would further include proper management of excessive bleeding, sepsis and other 4 

conditions which are as a result of delayed care seeking, often as result of high abortion 5 

stigmatization [140]. In addition, such interventions should address the socio-economic and 6 

psychological consequences of unsafe abortion such as exposure to catastrophic household 7 

health expenditures and the psychological effects of abortion [140,141].  8 

Cultural, social, economic and political pressures can affect women’s care seeking when 9 

faced with unintended pregnancies [140], supporting arguments for proper community 10 

engagement in both preventive and curative post-abortion care strategies, as outlined in the 11 

essential elements of post-abortion care framework [49]. The role of community awareness of 12 

PAC and detection of early pregnancy bleeding in influencing care seeking has been unclear 13 

[142]. More preventive roles at the community involve the penetration of family planning and 14 

counselling programs, as well as the reliable availability of family planning methods and service 15 

to reduce unintended pregnancies [143]. These intervention should be aimed at reducing 16 

unintended pregnancies, a leading cause of unsafe abortions on the grounds of community 17 

values which expose women to unwanted pregnancies [144].  18 

Support systems for women in need of PAC are another determinant of quality PAC. For 19 

instance, lack of spousal support is a known barrier to access quality PAC.  This may also 20 

include unavailability of social support from close relatives such as in-laws who prevent women 21 

from obtaining quality care [145]. Improving community-level acceptability of abortion 22 

therefore plays an integral role in the utilization of safe legal abortion and post-abortion care 23 

services, by creating a more supportive environment for women, so reducing their anxiety 24 

associated with abortion and improving their decision to seek care [17,40,146]. Lack of family 25 
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support, cost of services and religion are common barriers to use of modern contraceptive 1 

methods, exposing women to unwanted pregnancies and unsafe abortion [63,147].   2 

The role of religion in precipitating abortion stigma has been described by Hossein-3 

Chavoshi [141] in their study in Iran, where women seeking abortion were found to suffer 4 

depression and anxiety at the time of and after termination of pregnancies, which resulted from 5 

their beliefs, consistent with those of others in the community that abortion is sinful and that 6 

any ensuing misfortunes could be due to supernatural/divine punishment. In most cases, this 7 

level of religious disapprobation of abortion deters women from accessing PAC services [145]. 8 

Furthermore, healthcare workers’ beliefs and religious views of abortion as immoral and sinful 9 

often shape their own views on abortion, and lead them to deny emergency services and support 10 

to women who need care [141]. In other cases, despite willingness to provide care, a 11 

community’s religious perceptions on abortion deter service providers from service delivery for 12 

fear of being ostracized by the community and because of their desire to fit in. Similar views 13 

are not restricted to service providers but are also held by the healthcare facilities’ management 14 

[59]. 15 
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The economics of care 1 

The direct and indirect costs of PAC services is another access barrier for quality post-abortion 2 

care and a barrier to women presenting for care [148]. Often, service providers prefer to use 3 

more invasive post-abortion treatment procedures such as Dilation and Curettage (D&C), 4 

sometimes because of the lack of necessary skills or experience in using less invasive 5 

procedures such as medical abortion and Manual Vacuum Aspiration (MVA), personal 6 

preferences for certain procedures, and preference of more costly procedures when these 7 

procedures translate to monetary gains [18]. Jewkes and colleagues [60] argue that in such 8 

circumstances, some providers prefer more complicated treatments based on the charges, or 9 

deny patients certain services for fear that these patients many not be able to meet out-of-pocket 10 

costs of treatment.  11 

Provider preferences for outdated procedures lead to the use of high-level sedation and low 12 

task shifting in PAC service provision [82]. Studies have revealed the existence of client 13 

preference for medical treatment for incomplete abortion over surgical treatment procedures, 14 

sometimes driven by the convenience of medical procedures and other times, their low cost 15 

[145,148]. Cost has also been associated with the support of more preventive measures than the 16 

treatment of abortion complications: a full year of supplying contraceptive commodities to 17 

prevent unwanted pregnancies costs just under 13% of the average cost of treating an abortion 18 

complication [149,150]. Therefore, investing in preventive measures to address unsafe 19 

abortions outweighs government investment in treating abortion complications. In addition, at 20 

the household level, the cost of an induced abortion can be catastrophic, due to loss of income 21 

from hospitalization and large expenditures on healthcare when a household member 22 

experiences a complication from an unsafe induced abortion [151]. Meeting these costs 23 

consumes an enormous amount of household resources and leads households to resort to other 24 

kinds of coping mechanisms such as the disposal of family assets.  25 
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The quality of provider interactions with patients before and during care is critical in 1 

determining patient’s satisfaction and future service utilization. Cases of patient mistreatment 2 

from judgmental and unethical providers deter other women from seeking care when faced with 3 

similar health challenges, or the same PAC patients from seeking care in future [77,152]. In 4 

such cases, women lack the space to voice their concerns and are unable to participate fully in 5 

decisions on their management. This power imbalance denies women the opportunity to make 6 

choices between simpler technology and lower cadre medical personnel, decisions which would 7 

drastically reduce their cost of treatments [153].  8 

Generally, quality of care refers to the safety, appropriateness and effectiveness of care 9 

[17], but the emphasis in much of this literature focuses on service provision, with women 10 

simply as objects of this system.  The concern in this thesis is to address quality of PAC services 11 

in association with patient’s experiences of care and patient-related factors that make these 12 

services inaccessible. To be of quality, therefore, PAC services must be seen as essential and 13 

trustworthy for the women who use them when faced with complications from unsafe abortions, 14 

regardless of the pathway to or cause of the abortion.  15 

2.4 Post-abortion contraception and repeat abortion 16 

Prevention of repeat abortion 17 

In most literature on post-abortion care, post-abortion contraception is a common missing link. 18 

Curtis and colleagues [154] argue that in most cases, PAC concentrates on the treatment of 19 

complications; they present the need to review this critical component of PAC, with an aim of 20 

reducing repeat unintended pregnancy, and achieving individual goals that are associated with 21 

the adoption of effective family planning methods, including dual protective methods for HIV 22 

prevention. In discussing the provision of contraceptive services to prevent unintended 23 

pregnancies among PAC patients, there is need to revisit the knowledge, willingness and 24 

capacity of the service provider to offer these services. According to Cheng [155] and Mote 25 



Student No. 1034515 
 

 
33

[156], post-abortion contraception prevents the recurrence of unintended pregnancy among an 1 

already exposed group. Cheng’s and Monte’s arguments converge with those of Tietze and Jain 2 

[157], that PAC patients who avail themselves of family planning have a reduced risk of another 3 

abortion. Preventing unwanted pregnancy reduces abortion and abortion-related deaths, but this 4 

role of contraception has not been sufficiently emphasized, and most providers pay greater 5 

attention to the treatment of unsafe abortion complications [154]. According to Johnson [158], 6 

menstrual regulation averts the cost to health systems associated with PAC, maternal mortality 7 

and morbidity. Similarly, from a health systems and resources approach, Henshaw [159] argues 8 

that the centralization of contraceptive services as well as PAC and poor task-shifting to lower 9 

cadre staff continue to deprive the health system of much needed resources, and deprive PAC 10 

patients of critical medical interventions, including effective contraceptive services. 11 

Effectiveness of contraception 12 

Johnson and colleagues [160] argue that women who were provided with family planning 13 

services and who used contraception effectively after an abortion had lower risks of repeat 14 

abortion. However, they emphasise the importance of the quality of contraception use after an 15 

abortion, given that some methods are less efficacious than others in preventing pregnancy 16 

[160]. This argument is also presented by Iyengar [153], who demonstrates that post-abortion 17 

care patients who did not use any contraceptive method, together with those who used less 18 

effective methods, whether modern or traditional, were more exposed to contraceptive failure 19 

and mistimed or unwanted pregnancies.  20 

The unpredictability of resumption of menses and the immediate return to sexual activity 21 

soon after an abortion makes the case for the inclusion of post-abortion contraception in the 22 

quality of care models, with a focus on the provision of contraception before the patient leaves 23 

the healthcare facility where she received PAC [161,162]. Studies have called for the continued 24 

inclusion of post-abortion contraception for more effective protection against unwanted 25 
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pregnancy [154,163]. According to Borges [163], contraceptive administration during PAC, in 1 

consultation with a trained service provider, increases the uptake of family planning services 2 

within the first six months after an abortion. Lahteenmaki [161] has recommended the adoption 3 

of effective contraception before the onset of the first post-abortion menstruation; in support of 4 

this, Yabiku  [164] recommends at least a six months delay between an abortion or miscarriage 5 

and the next pregnancy. With recent advances in technology and the rapid increase in the 6 

availability of medical abortifacients such as Mifepristone and Misoprostol, this duration 7 

between an abortion and the consecutive pregnancy has been further reduced, especially for 8 

women with spontaneous abortions who wish to conceive sooner, leaving those with unwanted 9 

pregnancies to depend on the effectiveness of the contraceptive method they adopt after an 10 

abortion [165]. Earlier, Solo and colleagues [166] demonstrated the need for further effort to 11 

improve the level of service integration of family planning and both safe abortion and post-12 

abortion services in Kenya, in order to address the missed opportunities and risks of repeat 13 

unsafe abortions.  14 

Most contraceptive methods available for pregnancy prevention depend on the user’s 15 

competency, consistency and commitment to adherence. According to Prata [167], inconsistent 16 

use of modern family planning methods or non-use of methods were leading determinants of 17 

repeat abortions. Keene [168] argues that previous exposure to unintended pregnancy and 18 

induced abortion, and number of living children, are important factors that influence the 19 

adoption of effective family planning methods after an abortion. She includes as “effective 20 

contraception” intrauterine contraceptive devices (IUCD), implants and bilateral tubal ligation 21 

(BTL), all of which, according to use effectiveness, reduce risk of pregnancy by up to 99%. Use 22 

effectiveness is mainly defined by how well a contraceptive method works typically, 23 

irrespective of human error and within non-ideal circumstances. At the population level, 24 

Marston  and Cleland [169] argue that when fertility is unchanged, increased contraception use 25 

and use of more effective contraceptives reduce induced abortion; they demonstrated that 26 
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women adopting IUCD after an abortion significantly reduced their risk of a repeat abortion. 1 

Emphasis on contraceptive counselling and adoption of a preferred method while the patient is 2 

still within the PAC-providing facility improves post-abortion contraceptive uptake and hence, 3 

reduces the incidence of a repeat abortion [166]. 4 
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Gender relations 1 

Post-abortion contraception cannot be left alone as a responsibility of service providers and 2 

women. Male involvement in family planning and counselling is critical. Rasch [170], for 3 

instance, shows that involving men improves contraceptive use and is an important arm in the 4 

prevention of unsafe abortion. However, he points out that this process must acknowledge the 5 

particular nature of gender relationships within the communities. In neighbouring Uganda, 6 

Kabagenyi [171] shows that involving men in post-abortion contraception, in order to dispel 7 

common misconceptions that men hold on contraception, can greatly improve women’s access 8 

to post-abortion contraception and use of contraceptive commodities and services after 9 

treatment for complication from unsafe abortion. However, in addition to the misconceptions 10 

that men hold on contraception, gender norms that culturally define the roles of men and women 11 

and traditional approaches to the implementation of reproductive health programs have 12 

contributed to failures on male inclusion. Tsui [172] argues that the benefit of contraception 13 

goes beyond just preventing unwanted pregnancy, and should be seen in the context of 14 

protection against mother to child HIV transmission, and maternal morbidity. Beja and Leal 15 

[173] take a similar position on male involvement, but caution on the need for greater emphasis 16 

on patient-centred care, which recognizes and appreciates when to and when not to involve 17 

third parties in any form of abortion care.  18 

Contraceptive competency 19 

The knowledge and awareness of available methods of family planning that best fits one’s use 20 

is not trivial. According to Biney [174] in Ghana, the majority of the women seeking care did 21 

not know much about the different family planning options available for them. This led to low 22 

or inconsistent use of family planning, which resulted in unintended pregnancies and 23 
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termination. Similarly, Olenick [175] demonstrated that improved exposure to information was 1 

linked to increased contraceptive adoption and use.  2 

In Kenya, use of family planning remains low and uptake barriers still persist, among them 3 

fear of side effects, lack of social support, myths and misconceptions, religious reasons and 4 

method or service cost [1,176]. These barriers to access often lead to missed opportunities for 5 

contraception within health facilities for postpartum women, as documented in western Kenya 6 

[176]. According to Naanyu [176], the likelihood of  postpartum women using contraception 7 

varies depending on their knowledge of methods, social support and service provider support. 8 

The existence of gaps in these areas is clear evidence of the role that post-abortion 9 

contraceptives counselling plays in changing PAC patients’ attitudes towards family planning 10 

and so influencing the rate of post-abortion contraceptive uptake.   11 

As in other settings, Zhu and colleagues [177], in their study in China demonstrates that 12 

this uptake largely depends the comprehensiveness of PAC services. Here, comprehensive PAC 13 

does not only include contraceptive counselling, but incorporates the provision of more 14 

effective contraceptive methods and involves male partners in management of women’s fertility 15 

preferences and planning. These interventions have been shown to cause improved uptake of 16 

long-acting methods among PAC patients. Similar arguments have been made for patients 17 

undergoing termination of pregnancies in environments where abortion is legal [178]. Quality 18 

of PAC therefore appreciates the role of post-abortion contraception as a strong component of 19 

abortion care and, therefore, its specific consideration in this study. 20 

2.5 Quality post-abortion care: a conceptual framework 21 

In order to situate this post-abortion care study in the larger body of knowledge in healthcare 22 

seeking and service delivery, this section explores some of the existing models of health care 23 

in general. It then pays specific attention to the development of the post-abortion care concept, 24 

and how it has evolved since its origin in 1990. Further, the section discusses several care 25 
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models of access, availability and uptake of PAC services. Most PAC models discussed here 1 

are embedded in more general healthcare access models, but they were developed and evolved 2 

to guide major global, regional and local interventions for improving the health outcomes of 3 

PAC patients.  4 

The concept of post-abortion care was developed in 1991 through an IPAS International 5 

strategic plan, which recommended the integration of post-abortion care in the healthcare 6 

system to prevent repeat unwanted pregnancies that were associated with unsafe abortions and 7 

poor health outcomes for women [47]. The essential elements of quality PAC were developed 8 

building, and improving, on Judith Bruce’s quality of care framework (1990). Bruce had 9 

identified six main components of quality of reproductive healthcare. These included choice of 10 

contraceptive method, acceptability of services, technical competence, positive client-provider 11 

relations, community engagement, and the provision of information to clients. In 1994, 12 

Greenslade and colleagues [85] published the first post-abortion care framework, which 13 

comprised the original three elements: treatment of complications, post-abortion family 14 

planning, and creation of links between abortion treatment and reproductive healthcare services. 15 

The essential elements of post-abortion care framework included use of appropriate technology 16 

in healthcare facilities as well as ensuring that service providers had the technical knowledge 17 

and skill to use the recommended technology to appropriately treat and manage complications 18 

from a first trimester or a second trimester abortion. 19 

Since then, a number of improvements have been made to this model to increase women’s 20 

access to and utilization of post-abortion care services. The first of these initiatives was a study 21 

in Western Kenya, which created networks of private healthcare providers and links between 22 

these providers and primary healthcare workers [68]. The study involved linking providers with 23 

women’s groups, with an aim of reducing unintended pregnancies and unsafe abortions by 24 

addressing both access and availability barriers to post-abortion care through addressing the 25 

three components of PAC at that time:  emergency treatment, counselling, and links to other 26 
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reproductive health services. The model also included linking service providers with the 1 

community to better identify women with complications from abortion or miscarriage in the 2 

community and to ensure ease of referral before complications were aggravated. These three 3 

components significantly reduced the cycle of unwanted pregnancies and so reduced abortions. 4 

A similar study was conducted in Peru in 2000, with an additional component that sought to 5 

reorient PAC from inpatient to mainly outpatient service. This operational research 6 

demonstrated a significant drop in hospitalization due to the adoption of appropriate technology 7 

such as manual vacuum aspiration and medical abortion, and led to the phasing out of obsolete 8 

technology such as sharp curettage [179] .  9 

Addressing unsafe abortion requires multidimensional approaches [124]. As already 10 

described above, in Kenya, unsafe abortion remains high [22] and its role in causing maternal 11 

mortality is significant [30,36]. Despite efforts to reverse this trend, this highly preventable 12 

cause of death remains on the rise [1,180,181].  Post-abortion care refers to emergency medical 13 

and preventive interventions that reduce the risk of maternal deaths from complications arising 14 

from unsafe abortion [17]. The concept of demand and supply of healthcare services has been 15 

discussed in many contexts. The Measure Evaluation Family Planning and Reproductive Health 16 

program developed the framework presented in Figure 2:3 to show the pathway through which 17 

supply and demand side factors interplay to cause changes in maternal mortality. This 18 

framework forms the basis of this research. The demand-side is mainly concerned with the 19 

processes and experiences of women when managing abortion, such as their general health, 20 

gestational age of the pregnancy [127,129], pregnancy planning status and fertility levels, and 21 

desired fertility or family size [182]. On the other hand, the supply-side includes health systems, 22 

human resources for health, and equipment at primary, secondary, or tertiary health facilities 23 

[127]. In this dichotomy, access to services are defined by affordability and availability [183]. 24 

Considering the ease of prevention of unsafe abortion or providing PAC services, complications 25 

from unsafe abortion are viewed as an unnecessary strain on existing healthcare resources 26 
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[46,58]. Unfortunately in Kenya, the rates of complications from unsafe abortion remain high, 1 

with over three quarters of all abortions treated in healthcare facilities in 2012 having severe 2 

complications [6,22,38].  3 

Post-abortion contraception is one of the most neglected components of quality PAC. 4 

Singh and colleagues [184] emphasise the importance of women’s access to contraception in 5 

reducing maternal mortality and morbidity through lowering the incidence of future unplanned 6 

pregnancies. The model in Figure 2:3 identifies key underlying, individual level and systemic 7 

factors, which influence demand for services and improve access to these services. The ultimate 8 

aim of such improvements is to increase service utilization, which consequently improves 9 

health behaviour to achieve a desired health outcome, in this case, to reduce maternal mortality. 10 

This framework is developed based on the Andersen’s behaviour model for healthcare service 11 

utilization [106,185], and is an improvement on the classification of determinants of utilization 12 

into predisposing, enabling and need factors. These factors influence post-abortion care service 13 

utilization, but they also include psychosocial factors such as locus of control, self-efficacy and 14 

risk aversion that create the “need” for women to make decisions to use healthcare services. 15 

This model identified three factors which influence family’s use of healthcare services: 16 

predisposing, enabling, and need. Predisposing factors facilitate use, among them demographic, 17 

social and health beliefs. Enabling factors moderate the decision to use and include personal, 18 

family, or facility factors. Need factors refer to whether the user feels the essence of the services 19 

or not, and these are mainly based on the personal perception of need for healthcare services 20 

[104,185]. This model was closely knit with much older assumptions of rationality of behaviour 21 

when making decisions on pay-offs and the assumption that all pay-offs can be ordered by the 22 

size of their benefit, as shown by Simon [186]. In all these models, focus was made on the 23 

process of decision making, assuming the economic law of rationality -- that any rational user’s 24 

actions are aligned with their beliefs and preferences. However, challenges of intra-family 25 

heterogeneity and low model predictive power [105], especially on the measures of 26 
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predisposing and enabling factors, have seen the evolution of this model into a more individual 1 

based approach which identifies the nature of service delivery, the level of healthcare 2 

technology and individual characteristics as major determinants of healthcare utilization [187]. 3 

In addition, the weaknesses of these models were consistent when applied to specific subgroups 4 

of the population [112]. 5 

Bradley and colleagues [106] proposed this model to demonstrate the complex role on 6 

long-term care utilization of additional factors, including structural factors such as race and 7 

ethnicity. 8 

In improving the quality of PAC, special attention is given to the essential elements of 9 

PAC model, set out in Figure 2:4. The model identifies five main pillars for measuring quality 10 

of PAC: community and service provider partnerships for prevention of unwanted pregnancies 11 

and unsafe abortion; counselling; treatment; contraceptive and family planning services; and 12 

linkage with reproductive and other health services. 13 

This framework for post-abortion care quality assessment has been used to characterize 14 

healthcare facilities by care quality standard in Ethiopia and Kenya [189,190]. This present 15 

study uses these five pillars to assess care delivery and to explore what quality of post-abortion 16 

care means to PAC patients and service providers.  17 
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Figure 2:3 Measure Evaluation Model of Healthcare Utilization, adopted from Bradley et al.[188] 1 
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To better describe quality of care, according to the PAC framework described above, or 1 

by exploring how PAC is understood by patients and providers, it is prudent to first understand 2 

the steps between pregnancy and abortion and the various pregnancy-related trajectories to the 3 

need for post-abortion care. 4 

 5 

Figure 2:4 PAC framework for quality of care: Adopted from Leonard and Winkler [191] 6 

Following conception, certain health, socio-economic, psychological and environmental 7 

factors may influence a woman to the ultimate decision to terminate a pregnancy rather than to 8 

proceed to term. Some decisions are based on circumstances surrounding conception, which 9 

may lead to unwanted or mistimed pregnancies, such as contraceptive discontinuation, method 10 

failure or non-use [192]. Other possible causes of pregnancy termination include fertility 11 

preferences, driven by the number and at times also the gender composition of past pregnancies 12 

and births, living or dead [144]. During pregnancy, previously wanted/intended pregnancies 13 

may also become unwanted [127], with this transition often driven by unprecedented changes 14 

in personal circumstances. These factors may be either socio-economic or psychological 15 

[141,193]. According to Hosseini and Takahashi [114],  this process is often seen as a challenge 16 

to the pregnant woman. These authors, with Sambo [194], see the importance of empowering 17 
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women to make the ultimate decision in a timely and informed manner, whether they decide to 1 

keep a pregnancy or opt for an unsafe abortion or a safe termination, where such services are 2 

available. The essential elements of the post-abortion care framework demonstrate how the 3 

quality of interaction between service provider and patient through information and counselling 4 

supports this decision-making process [17,191]. 5 

Additional factors moderate women’s choice and access to services. These include the age 6 

of the pregnant woman and the gestation age of the index pregnancy. Women are less likely to 7 

either die or suffer adverse health consequences if abortion is secured during first trimester, 8 

compared to later pregnancy terminations [195]. Education, either as a measure of women’s 9 

capacity to decide to seek care or as a source of empowerment, increases women’s choice of 10 

less risky pregnancy termination procedures [114].   Financial constraints may prevent 11 

women’s timely access to care and so increase risks of severe morbidity and mortality through 12 

crude pregnancy termination, induction procedures or delayed emergency care seeking 13 

[40,128]. On the other hand, post-abortion contraception plays the critical role of reducing the 14 

risk of repeat abortion, hence exposure to unwanted fertility. Therefore, the type and timeliness 15 

of intervention is of essence [196]. 16 

Healthcare systems play a role in delivering quality post-abortion care to prevent deaths 17 

from unsafe abortions [127]. Lack of care structures and the poor quality of existing services 18 

[40] are system-related determinants of the risk of maternal mortality due to unsafe abortion. 19 

In this case, the safety of abortion is not only due to terminations that occur outside healthcare 20 

facilities but includes unsafe abortions that occur within medical facilities but that fail to meet 21 

the minimum medical standards [16,67]. These include lack of timely medical and surgical 22 

interventions for safe legal abortion, choice of means to procure an abortion, and the 23 

management of complications from unsafe abortions [127]. Additional evidence shows that 24 

personnel competence [56] and provider-patient power relationships influence the health 25 
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outcomes of abortion whether they are procured within or outside healthcare facilities 1 

[67,189,195].  2 

As indicated above, improved care for post-abortion patients can significantly reduce the 3 

risk of maternal mortality [67,189]. This entails not only quality care delivery by service 4 

providers at healthcare facilities but also improved community awareness of the risks of unsafe 5 

abortion [40,138] and the enhanced legal and policy environment for care delivery 6 

[13,14,36,40]. At the same time, provider biases can further stigmatize post-abortion care 7 

seekers through misinterpretation of existing abortion laws and because of personal biases, 8 

beliefs and values [40].  9 

Other community-level factors equally impede access or delivery of quality PAC 10 

services [197]. These factors are mainly societal pressures that stigmatize abortion services, in 11 

addition to the criminalization or illegalization of abortion, which deter women from accessing 12 

post-abortion care services. This is evident even in environments where abortion is legal and 13 

publicly available [132,198]. Additionally, women undergoing unsafe termination of 14 

pregnancies are more likely to experience poor health outcomes in environments where 15 

abortion is highly restricted [197]. However, while acknowledging the complexity of abortion 16 

stigma, there is need to separate abortion stigma from the stigmatization of unwanted 17 

pregnancy, especially in societies that hold strong cultural beliefs against abortion [138]. 18 

Therefore, women’s socio-cultural contexts cannot be ignored when  addressing the role that 19 

stigma plays in impeding service access at both the patient and the service provider level [140].20 

  21 

 22 
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3 METHODOLOGY 1 

3.1 Study design 2 

This study used a mixed methods approach, combining cross-sectional secondary data 3 

(quantitative) and primary data (qualitative) to provide evidence on the quality of PAC and 4 

provider and patient views on the meaning of quality PAC in Kenyan healthcare facilities.  5 

3.2 Study setting 6 

The study was based on a nationally representative sample of 350 facilities across Kenya. This 7 

included facilities from all regions (formerly provinces) in Kenya, namely i) Nairobi and 8 

Central, ii) Nyanza and Western, iii) Coast and North Eastern, while iv) Rift valley and v) 9 

Eastern provinces were individually considered as regions. According to the original study, 10 

these five regions were created by combining two neighbouring provinces, if they shared 11 

similar characteristics based on maternal mortality rates and fertility rates, to form the first 12 

three regions. Where no clear similarity could be established, the provinces were maintained 13 

as unique regions, as in the case of the Eastern and Rift Valley provinces [22]. All facilities 14 

with the capacity to provide PAC in Kenya were considered in this survey.  15 

The Ministry of Health (MoH) in Kenya, through the Kenya Essential Package for Health 16 

(KEPH), defines six levels of preventive and curative public and private health service 17 

provision in Kenya, ranging from level 1-6. Level 1 is the community level, and the foundations 18 

of service delivery priorities. This includes Village Health Committees (VHC) organized in 19 

each community through households and individuals. Levels 2 and 3 (dispensaries, health 20 

centres, and maternity/nursing homes) offer promotive, preventive care, and curative services. 21 

Levels 4 and 5 (primary, secondary and tertiary hospitals) facilities mainly undertake curative 22 

and rehabilitative service delivery, with a limited number of preventive/promotive care 23 

programs. Level 6 is the highest level of care national referral hospitals. There are only three 24 

of such hospitals in Kenya, one of which only handles rehabilitative spinal injury conditions, 25 
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leaving only two for curative services including obstetric and gynaecological services. (See 1 

Figure 3:1).  2 

 3 

Figure 3:1 Classification of healthcare facilities in Kenya. 4 

Source: Wachira and Martin [199]. 5 

This study included relevant level 2 (dispensaries and clinics), level 3 (health centres, 6 

maternities and nursing homes, which are mainly sub-district hospitals), level 4 (primary 7 

hospitals which are mainly district hospitals), level 5 (secondary hospitals, which are mainly 8 

county/provincial and some large district hospitals) and level 6 (tertiary hospitals, which are 9 

national referral hospitals) facilities. Smaller level 2 facilities (mainly dispensaries and clinics), 10 

which did not have the capacity to offer PAC due to either lack of trained providers or lack of 11 

equipment in 2012, were excluded from the sampling frame. For this study’s primary 12 

qualitative data, additional information was gathered from a sample of PAC providers and 13 

patients, all recruited from a sample of these healthcare facilities in Nairobi, Central and 14 

Eastern regions, as marked on Figure 3:2 and discussed later in this chapter under a subheading 15 
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primary data. The sampling allocation endeavoured to achieve a 50-50 urban-rural split of 1 

health facilities.  2 

 3 

Figure 3:2 A map of Kenya, identifying the county distribution of sampled facilities for this 4 
study 5 

 6 
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3.3 Study data types and sources 1 

The study combined secondary quantitative data with collection of primary qualitative data. 2 

Permission to use and analyse the secondary data was obtained from the African Population 3 

and Health Research Center and all requisite ethical approvals1 were obtained for primary data 4 

collection.  5 

3.3.1 Secondary data analysed in this study 6 

The secondary data used in this research were collected under the Incidence and Magnitude of 7 

Unsafe Abortions (IMUA) study, implemented in Kenya in 2012. The African Population and 8 

Health Research Centre conducted the IMUA study in partnership with the Ministry of Health, 9 

Guttmacher Institute (USA) and IPAS International (USA), with other in-country partners and 10 

collaborators [22]. The study comprised three different types of surveys: the Health Facility 11 

Survey (HFS), Health Professional Survey (HPS) and the Prospective Morbidity Survey 12 

(PMS). All of these gathered data between April and August 2012. The current study, as 13 

reported in this thesis, used data from both the HFS and PMS studies. The HFS involved face-14 

to-face structured interviews with senior healthcare providers and health facility managers who 15 

were knowledgeable about PAC services in the sampled facilities. In large facilities, such as 16 

hospitals (mainly levels 4, 5 and 6), the HFS was completed by the head of the Obstetrics and 17 

Gynaecology Unit, or an obstetrician/gynaecologist or the most senior doctor engaged in PAC 18 

services in these facilities or in charge of overseeing PAC services. In lower level facilities, a 19 

nurse, midwife, facility in-charge staff member, or any other health worker who was in a 20 

position to provide information about abortion and PAC, responded to the HFS tool. The HFS 21 

tool collected information on the number of women who presented for abortion-related care, 22 

PAC services offered, and the availability of trained providers in the facilities for PAC service 23 

delivery among other facility-level characteristics and services.  24 

                                                           
1  See Appendix 1- Survey ethical approval  
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The PMS collected prospective data from all patients who presented in each of these 1 

participating facilities for PAC over a 30-day period. Trained facility-based healthcare 2 

providers who offer PAC services at the facilities collected the data. The providers were 3 

specifically trained to identify target patients, complete questionnaires, administer informed 4 

consent to participating patients, and undertake data quality checks. The PMS also collected 5 

information on PAC patients’ socio-demographic characteristics, reproductive and clinical 6 

histories, diagnosis, treatment, and clinical procedures performed in managing complications, 7 

post-abortion contraception, and clinical management outcomes.  8 

3.3.2 Primary qualitative data 9 

Primary qualitative data were collected from PAC service providers selected from a sub-sample 10 

of 16 level 4-6 facilities in Nairobi (5), Central (5) and Eastern (6) regions. These 16 facilities 11 

were sampled from the list of facilities that participated and reported the highest volumes of 12 

patients in their category over the 30-day period in the IMUA study. The study further included 13 

facilities of diverse size and capacity based on levels of care, to ensure there was information 14 

from providers with considerable exposure to PAC service delivery. Key PAC service 15 

providers in this sub-sample of facilities were identified with the help of facility in-charges. 16 

The data mainly focus on providers’ understanding of quality PAC, their challenges when 17 

offering PAC, and potential post-abortion contraception bias as sought by objective III (see 18 

chapter 1, research objectives). Essentially, the survey sought to establish a nuanced 19 

understanding providers’ knowledge of quality of PAC, their personal experiences when 20 

offering PAC, and the factors that drive the difference between their knowledge and 21 

experiences. 22 

To understand women’s experiences and their understanding of quality of PAC, additional 23 

qualitative data were collected from a sample of 30 patients presenting for services at six of the 24 

16 facilities (five patients per facility). Exit interviews with these women were conducted by 25 

trained female qualitative interviewers at the time of discharge. These 30 patients responded to 26 
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questions on different measures of quality of care based on their experience of care in the 1 

facilities. In addition interviewers focused on women’s understanding of quality of PAC, their 2 

experiences accessing PAC services, and their intentions to use these services in the future. 3 

The guide was structured in a manner to elicit information on their experiences with respect to 4 

each of the five components of quality PAC, according to the model from Leonard, Hogan, and 5 

Winkler [191], presented in Figure 2:2.   6 

3.4 Sampling frame 7 

The sampling frame for the original study, on which this research is based, consisted of all 8 

2,842 facilities in Kenya, identified by the Ministry of Health to have the potential to offer PAC 9 

as at 31 January 2012, according the Department of Health Management and Information 10 

Systems (HMIS) and the KEPH. These facilities belong to all levels 2-6. A sample of 350 11 

facilities was selected for the IMUA study, of which 330 facilities participated, while for final 12 

analysis, two facilities were excluded for lack of essential metadata to support their inclusion, 13 

especially missing facility consent forms leaving a final analytical sample of 328 facilities. For 14 

this specific study, as noted above, a sub-sample of 16 Level 4-6 facilities was selected for the 15 

service provider and patient exit interviews. One service provider was interviewed in each of 16 

the sampled facilities. Participants in the patient exit interviews were sampled progressively 17 

over a seven-day period during which time a trained qualitative interviewer was based at the 18 

selected facility. Participants in the patient exit interviews were recruited with the help of the 19 

participating service provider to identify eligible patients for the exit interviews. 20 

3.5 Sample size and sampling 21 

The IMUA study sampled all relevant level 5 and 6 facilities (16 and two respectively, 100%), 22 

with an additional stratified sample of 332 level 2-4 facilities (with facility level and region as 23 

the strata). This yielded a total sample of 350 facilities. For the level 2-4 facilities, sampling 24 

fractions varied as follows, depending on the region: level 4 health facilities were sampled at 25 
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between 18% and 36%; level 3 health facilities at between 10% and 16%; while level 2 facilities 1 

were represented at between 5% and 19% of all facilities in the above frame.  2 

As Table 3:1 shows, of these 350 facilities, HFS data was obtained from 328 facilities, 3 

and 326 facilities provided PMS data. Reasons for non-response included inaccessibility by the 4 

interviewers due to insecurity, facility’s closure between sampling and the time of field visit, 5 

duplicate listing of facilities, and declined participation in the study by facility officials or, in 6 

the case of private services, by the owners. Within each stratum, both the sampling fractions 7 

and the response rates were used to compute survey weights, which would be used in analysis 8 

to adjust statistical estimates for this survey design. The PDS component collected data from 9 

all PAC patients who presented at these facilities over a 30-day period. Of the 3,034 women 10 

recorded in all facilities, 2,568 sought PAC while 466 sought termination of pregnancy. The 11 

current study analyses were based on the 2,568 PAC patients and 281 facilities. Some facilities 12 

were dropped from the sample since they only reported patients who sought termination of 13 

pregnancy and no PAC patients were reported.   14 

Table 3:1 IMUA sampling frame, sample, sampling fractions, and facility response rates 

  Level 2 Level 3 Level 4 Level 5 Level 6 TOTAL 

Frame (From health facility list, 31 January 2012)  

Nairobi & Central 108 211 70 5 1 395 
Coast & North Eastern 335 150 63 2 0 550 
Eastern 156 136 56 3 0 351 
Nyanza & Western 387 272 110 4 0 773 

Rift valley 426 258 86 2 1 773 

Total 1412 1027 385 16 2 2842 

Sampled facilities 

Nairobi & Central 20 33 20 5 1 79 
Coast & North Eastern 19 24 20 2 0 65 
Eastern 20 22 20 3 0 65 
Nyanza & Western 20 26 20 4 0 70 

Rift valley 20 28 20 2 1 71 

Total 99 133 100 16 2 350 

Sampling fractions 

Nairobi & Central 18.5% 15.6% 28.6% 100.0% 100.0% 20.0% 

Coast & North Eastern 5.7% 16.0% 31.7% 100.0% - 11.8% 

Eastern 12.8% 16.2% 35.7% 100.0% - 18.5% 

Nyanza & Western 5.2% 9.6% 18.2% 100.0% - 9.1% 
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Table 3:1 IMUA sampling frame, sample, sampling fractions, and facility response rates 

  Level 2 Level 3 Level 4 Level 5 Level 6 TOTAL 

Rift valley 4.7% 10.9% 23.3% 100.0% 100.0% 9.2% 

Total 7.0% 13.0% 26.0% 100.0% 100.0% 12.3% 

Participating facilities 

Nairobi & Central 20 29 19 4 1 73 
Coast & North Eastern 17 23 19 2 0 61 
Eastern 20 22 19 3 0 64 
Nyanza & Western 20 25 20 3 0 68 

Rift valley 20 25 17 1 1 64 

Total 97 124 94 13 2 330 

Survey response rate 

Nairobi & Central 18.5% 13.7% 27.1% 80.0% 100.0% 18.5% 
Coast & North Eastern 5.1% 15.3% 30.2% 100.0% - 11.1% 
Eastern 12.8% 16.2% 33.9% 100.0% - 18.2% 
Nyanza & Western 5.2% 9.2% 18.2% 75.0% - 8.8% 

Rift valley 4.7% 9.7% 19.8% 50.0% 100.0% 8.3% 

Total 6.9% 12.1% 24.4% 81.3% 100.0% 11.6% 

A sample of 16 facilities was drawn randomly to participate in this study based on the 1 

willingness to participate and the investigators’ previous knowledge of the quality of PAC 2 

provided by these facilities (See Table 3:2). This prior information was based on the first 3 

analysis, as presented below as Paper 1 [190], and was used for the purpose of stratifying the 4 

sample in order to attain representation of facilities based on the existing level of quality of 5 

care in these facilities. Quality of care was measured in three levels: low, medium or high. This 6 

classification, based on data from the IMUA study [21,38], generated a measure of quality 7 

based on 18 quality indicators according to the essential elements of post-abortion care 8 

framework [190]. The indicators were grouped according to four of the five pillars of the above 9 

PAC framework: use of appropriate technologies, technical performance, equipment and 10 

supplies, and information and counselling  (see [17,191]). The sample was stratified by region, 11 

KEPH level, and the level of quality of care, and included a proportionate to size stratification 12 

by public or private facilities.   13 

From these 16 participating facilities, as indicated above, a further purposive (non-14 

random) sub-sample of six facilities was drawn to participate in the patient exit interviews. 15 
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This sub-sample was selected to conveniently ensure inclusion of only high-volume facilities. 1 

To achieve this, a cut off was defined, identifying facilities that reported at least two PAC 2 

patients per day in the IMUA study. Two facilities per region were identified, ensuring that 3 

there was sufficient representation of each of the three quality levels defined above. Where two 4 

or more facilities qualified in the inclusion criteria, the facility with the highest PAC traffic and 5 

the one that was nearest to Nairobi was conveniently preferred. Within these six facilities, five 6 

interviews were conducted in each facility, to yield a sample of 30 IDIs with PAC patients. 7 

Figure 3:3 shows the sampling steps described above.  8 

Table 3:2 List of participating facilities by strata 

ID¥ Care  Region Level Ownership 
No. of 
Providers 

No. of 
client Exits  

001 Good  Central & Nairobi Level 4 Private for-profit 1  
002 Good  Central & Nairobi Level 5 Public 1  
003 Good  Central & Nairobi Level 4 Public 1 5 
004 Good  Central & Nairobi Level 6 Public 1 5 
005 Medium  Central & Nairobi Level 4 NGO/FBO 1  
006 Medium  Central & Nairobi Level 5 Private for-profit 1 5 
007 Low  Central & Nairobi Level 4 Public 1 5 
008 Medium  Central & Nairobi Level 4 NGO/FBO 1  
009 Good  Central & Nairobi Level 4 Public 1  
010 Good  Central & Nairobi Level 4 Private for-profit 1  
011 Low  Eastern Level 4 Public 1  
012 Medium  Eastern Level 4 Public 1  
013 Low  Eastern Level 4 NGO/FBO 1 5 
014 Medium  Eastern Level 4 Public 1  
015 Good  Eastern Level 5 Public 1 5 
016 Low  Eastern Level 4 NGO/FBO 1  
Total 16 30 
¥ Facility names withheld for confidentiality 

To minimize the risk of bias in the sample, facility selection bias was tested, by fitting 9 

Zero-inflated Poisson model on a sampling outcome variable. The variable was binary, 10 

identifying whether a facility was sampled for the qualitative study or not. Table 3:3 shows the 11 

results from this regression analysis to compare sampled and non-sampled facilities based on 12 

the sample stratifications as covariates in the model. 13 

Table 3:3 Log odds of a facility being sampled for qualitative data collection 
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    [95% Conf. Interval] 

 
Log 

Odds 
Std. 
Err. 

p-
value 

Lower 
C.I 

Upper 
C.I 

Quality of care index -0.005 0.009 0.560   -0.024   0.013 
Region: Eastern (Ref: Nairobi & Central) -0.285 0.363 0.433 -0.996 0.427 
Facility ownership: Private (Ref: Public) -0.425 0.938 0.651 -2.263 1.414 
Constant Term 2.714 2.497 0.277 -2.179 7.607 

There was no statistical significance between sampled facilities and non-sampled facilities with 1 

respect to their level of quality of PAC, while controlling for facility ownership and region.  2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10 

 11 

 12 

 13 

Figure 3:3 Sampling frame, sample size and sampling plan 14 

 15 

3.6 Outcome specifications 16 

Table 3:4 specifies the outcome variables used to assess each of the four study objectives, how 17 

the outcomes were measured, and the structure of the variables.  18 

IDIs with service providers- 1 per 
facility (n=16) 

Of the 2,842, 
2,492 not 
sampled  

Of the 2,842, a stratified 
random sample of (n=350) 

facilities 

Sampling weight computed based 
on probability of selection 

Of the 328 facilities, only 281 facilities had data 
on PAC patients  

Of the 281, sample facilities for Qualitative 
quality of care study (n=16) 

Facilities providing data 
for IMUA study (n=328) 

Non-responders 
(n=24) 

All facilities offering PAC (N=2,842) 

Sampling weights Adjusted for non-
response 

Of the 16 facilities, sampled six facilities for 
patient IDIs (N=6) - 2 high volume facilities from 
each of three quality category (High, Medium 
and Low) 

5 IDIs per facility with PAC patient 
(n=30) 
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3.7 Survey sampling weights 1 

Data weights were computed in the IMUA study, based on stratified simple random sampling 2 

as described above. Assuming that each healthcare facility had 𝑃௜ , probability of selection in 3 

to the sample of 350 facilities from a population of 2,838 PAC-providing facilities, which can 4 

be approximated as;  𝑃 =
ଷହ଴

ଶ,଼ଷ଼
≈ 0.123326. However, this probability varies between strata, 5 

and the reciprocal of the probability of a facility in stratum 𝑖 being selected into the sample, is 6 

the sampling weight 𝑤௜ = 1/𝑃௜ . In some cases during implementation, some sampled duplicate 7 

facilities as well as closed facilities were discovered and these sampling weights above were 8 

adjusted to account for these duplicates. Assuming that a sampled facility 𝑖 has j-1 duplicates 9 

each with a sampling probability 𝑝௜ଵ, 𝑝௜ଶ, 𝑝௜ଷ, … , 𝑝௜௝ିଵ,  then the adjusted probability of 10 

selection is defined as; 𝑃௜ = (1 − 𝑝௜ଵ) (1 − 𝑝௜ଶ ) (1 − 𝑝௜ଷ) … (1 − 𝑝௜௝)  and the sample weight 11 

is defined as 𝑤௜ = 1/𝑃௜. Finally, the sampling weights were adjusted for non-response. 12 

Assuming a stratum response rate of 𝑟௜ = 𝑄௜/𝑛௜ where 𝑄௜ denotes the facilities in the 𝑖௧௛ 13 

stratum that responded in the survey and 𝑛௜, the number of sampled facilities in the 𝑖௧௛  stratum. 14 

The final sampling weight used in these analyses is described as the inverse of the product of 15 

these two probabilities of selection and participating in the study; 𝑊௜
∗ =

ଵ

ௐ೔∗௥೔
 . Table 3:5 shows 16 

the distribution of facilities in the frame and in the final sample, which determined the above 17 

sampling weights. 18 

  19 
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Table 3:4 Outcome variables description and measurement 

Paper Outcome variable Nature of outcome Measurement Variable structure 

1. Quality of care at 
facility 

Ordinal outcome The outcome is a facility-level composite measure of 
quality of PAC. It was generated from eighteen (18) 
indicators, both continuous and discreet similar to 
Larson and colleagues, 2014 [200]. The indicators are on 
facilities available for PAC management, availability of 
trained PAC providers, and types and variety of 
procedures a facility can provide. Further, this outcome 
was ordered and categorized into a three-equal parts 
(tertiles). However, for this analysis, the index here is 
treated as a continuous outcome variable. 

 High score represents better quality, 
low scores represents poor quality of 
PAC, using Multiple Correspondence 
Analysis (MCA). 

 Further, reduced into a three-level 
measure of quality- 0=Poor/Low 
quality care; 1=Average/Medium 
quality care; 2=Good/High quality. 

2.  Determinants of 
effective post-abortion 
contraception and 
counselling among 
patients treated for 
PAC 

Ordinal outcome 
(A measure of 
effectiveness of 
contraception 
method given to 
PAC patients) 
 

Ordinal indicator of whether a patient who was treated 
for PAC in any of the sampled healthcare facilities 
received a modern contraceptive method that’s known 
to reduce pregnancy risk by 99%, or whether a patient 
received any other method (modern short-acting method 
or traditional methods) or whether the patient did not 
receive any method at all (See [168]). 
Analysis conducted using unstructured Bayesian mixed-
effects ordered logit models, with ”County” and 
“facility of care” as source of random variance 
Results compared to both a structured and convolution 
(Mixture of both unstructured and structured) Bayesian 
model and selection of model with best fit using 
deviance information criterion (DIC) - Lowest DIC was 
considered as the best fit model. 

2= Yes, patient received a long-acting 
or permanent  contraceptive method-  
(effective)  
1=Yes, patient received either a 
modern, but short-acting method or a 
traditional method (ineffective) 
0= No, patient did not receive any 
method of FP 
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1 

3. Provider-patient 
relations, legal 
frameworks on 
abortion and quality 
post-abortion care in 
healthcare facilities in 
Kenya 

Qualitative non-
random in-depth 
interviews (IDIs) 
with service 
providers and PAC 
patients  

Opinions of providers and patients on the role of  service 
provider-patient interactions in quality of PAC  
Provider narratives on challenges in offering quality 
PAC and those of patients’ challenges in 
seeking/accessing quality PAC 

PAC service provider and seekers 
scripts coded inductively with themes 
and subthemes identified as they 
emerge from data  

4. Facility level quality of 
care and policy on PAC 

Qualitative non-
random in-depth 
interviews (IDIs) 
with service 
providers and PAC 
patients 

Opinions of providers and patients on the impact of 
prevailing legal and policy framework on quality of 
PAC 

Provider narratives of experiences and challenges in 
quality PAC delivery and those of patient narratives on 
experience and challenges in seeking PAC in the context 
of legal and policy framework in Kenya 

PAC service provider and seekers 
scripts coded inductively with themes 
and subthemes identified as they 
emerge from data  
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3.8 Data collection and survey tools 1 

The IMUA study collected HFS and PMS data concurrently using structured questionnaires 2 

on facility and care seekers’ attributes respectively. Among key data collected in the HFS study 3 

and used in this research are measures of quality of care as described in the essential elements 4 

of PAC model (see Table 3:5). The PMS data included some of the indicators of quality of 5 

care, with questions on pain management, post-abortion contraception, and client counselling. 6 

Other data collected in the HFS component, useful to this study, included information on 7 

facility level patient management procedures and some of the existing facility structural and 8 

human resource capacity to offer PAC. Data on client-provider interactions were however not 9 

sufficiently covered in both the PMS and HFS surveys, and instead were covered 10 

comprehensively in the qualitative component. 11 

In-depth interviews with service providers identified in a sub-sample of 16 facilities and 12 

exit interviews from a further sample of patients in 6 facilities collected data on service 13 

providers and patients’ experiences and their views on the quality of PAC services using 14 

interview guides. These guides covered the provider and patient side of the quality PAC 15 

framework.  16 

All interviews were conducted in privacy within the health facility, preferably in the 17 

counselling room where and when available, or in another secluded area, which the field 18 

interviewer identified with the help of the service provider and which assured patients and 19 

providers of both visual and aural privacy throughout the interview. 20 

All data were collected and recorded on digital tape recorders, with additional notes on 21 

the interviews and interviewer’s assessments of the interview were collected in paper format. 22 

To ensure confidentiality, all data (both verbal and written) were remitted to a central point in 23 

Nairobi for safety. Digitally recorded data were uploaded on a computer system with 24 
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controlled access only to the principal investigator (PI). After all transcriptions were 1 

completed, all audio records were deleted from the digital recorders. Paper data were also 2 

stored under lock and key, only accessible to the project PI. All identification information 3 

including names of patients and facilities was removed from all data prior to backing up.  4 

3.9  Data processing and quality control measures 5 

All data collected in the IMUA were under a well-defined quality assessment program for each 6 

stage of data handling, including in relation to formulation, collection, transmission to 7 

centralized location, entry, management and analysis. These criteria were in the custody of the 8 

IMUA study principal investigator (Chimaraoke Izugbara) and were designed to ensure data 9 

consistency. In the case of any inconsistencies, they were corrected in the field by revisiting 10 

providers or facilities.  11 

Cases with missing data were also revisited by the field workers where possible, and 12 

corrected. Where not possible, data were reported as missing and were treated as such in this 13 

analysis. For missing data on variables that were not critical to this analysis, for example, 14 

missing indicators used for generation of composite scores, either list-wise deletion or mean 15 

substitution was used to address this [201]. However, for missing data for critical variables in 16 

this analysis, multiple regression-based imputation was used by regressing the variable with 17 

missing data on the non-missing covariates, and replacing the missing value with the model 18 

predicted mean of the variables, based on the non-missing data [202,203]. Quality assurance 19 

measures implemented in the field and at data entry ensured that there were minimal cases of 20 

missing data as much as was possible. 21 

While implementing field data collection for the IMUA study, field and office data quality 22 

control system required 100 percent data checks by all data collectors, field-based data editors, 23 

supervisors and office-based data editors. In addition, field supervisors implemented five 24 
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percent back-checks, additional five percent spot checks, and five percent of interviews were 1 

accompanied for data quality assurance. These processes were applied across all teams and the 2 

sample checks were randomized across all fieldworkers’ interviews for objectivity. Data entry 3 

systems were developed in CsPro® [204] and were designed to capture data inconsistencies 4 

and other errors such as missingness before final data were exported to data management 5 

software.  During data entry, all questionnaires with errors were corrected by phone calls to 6 

data providers or by returning questionnaires to the field for corrections. The final data were 7 

then exported to Stata® 14 [205] for further management where all data were labelled, coded 8 

and described in easy-to-use formats.  9 

For the primary qualitative data, all field data collectors were trained on respondent 10 

identification, on how to secure an interview, and on the actual interview process. Data quality 11 

assurance was also covered, and data quality check guidelines were developed to ensure that 12 

data were collected from eligible respondents as accurately and comprehensively as possible. 13 

Given the nature of the study, the interviewers were required to have some basic skills in 14 

counselling in case of any adverse emotional effects of the interview on a patient. They were 15 

also required by the in-country Ethical Review Board guidance to be female. However, the PI 16 

also participated in the provider interviews. A survey guide for the IDIs was developed to 17 

guide the interviewer, although interviewers were able to digress and seek amplification of 18 

responses. Three highly qualified qualitative data interviewers were used to gather these data, 19 

supervised by qualitative research supervisors with training in psychosocial support and 20 

counselling. During field data collection, all recorded interviews were reviewed by the PI for 21 

quality, and feedback was provided to the respective interviewer. Continuous and regular 22 

meetings ensured that all data quality issues were identified immediately and corrected for the 23 

benefit of subsequent interviews.  24 
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3.10 Data analysis 1 

Different types of analyses were conducted in response to each of the four research objectives. 2 

Objective I examined facility-level quality of PAC and analyzed the determinants of quality 3 

PAC in Kenyan healthcare facilities. For this objective, data already collected from both 4 

facilities and patients on quality of PAC were analyzed quantitatively; the results are presented 5 

in Paper 1. This objective maps the current clinical practices of PAC in all facilities, in relation 6 

to the essential elements of the PAC framework, which identifies certain practices as 7 

comprising good quality care and others, poor quality. The outcome variable here was a 8 

composite indicator of quality and was categorized into three levels, representing a latent 9 

measure of quality. A set of outcomes, each measuring certain components as shown in Table 10 

3:5, were combined into one indicator variable using Multiple Joint Correspondence Analysis 11 

(MCA) in Stata® 14 to reduce the data into one measure of quality of PAC. The data had 18 12 

variables, grouped into five categories as presented in Table 3:5, yielding a maximum of 13 13 

dimension. This translates to a calculated inertia of 0.72, which represents the maximum 14 

number of dimensions (15) as a fraction of the total number of variables (18). We used two 15 

dimensions, with dimension 1 accounting for 19.7% of variance and dimension 2 accounting 16 

for 10.9%. Therefore, the total variance was 30.6%.  17 

Reliability tests were used to examine the preferred component to best capture the highest 18 

variability in the data, using Cronbach’s alpha statistic. The outcome of this data reduction 19 

process was a continuous index that represented an ordinal form of quality with higher values 20 

representing facilities with better care and lower values, facilities with low quality of PAC. 21 

This final index was categorized into three groups of “High,” “Medium” and “Low” quality. 22 

Likelihood based (classical) mixed-effects ordered probit models were used to analyze 23 

the data with the ordinal outcome, based on a latent linear response. Before conducting final 24 

analyses, the appropriateness of these models was tested on this data. Comparisons were made 25 
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with alternative approaches such as linear regression, and on data loss due to the reduction of 1 

outcome measure from continuous to ordinal outcome. These mixed effects models, with 2 

facilities clustered within counties, were useful in taking into account the correlation effects in 3 

the data within and between counties, where facilities in the same county were more likely to 4 

have similar characteristics compared to facilities in different counties. 5 

Objective II analysed the level and determinants of effective contraception among post-6 

abortion care patients in healthcare facilities in Kenya. To achieve this objective, secondary 7 

quantitative data from the 2012 IMUA study were used. Since the outcome here was ordinal, 8 

data were analyzed using Bayesian hierarchical models for ordered categorical data. The 9 

outcome was a measure of whether a PAC patient treated at a facility also received an effective, 10 

ineffective or no contraceptive method at all, as described in Table 3:4. 11 

Table 3:5 Indicators for the elements of quality of PAC services 12 

Indicators of quality of care Description of indicators 
1. Use of Appropriate Technology  (Data source- 

PMS) 
PAC cases that were treated with appropriate 
technology.  
 

 This indicator measures the number of 
PAC cases with less than 13 weeks 
gestation treated with MVA or  

 MA & cases >12 weeks gestation 
treated with curettage and MA.  

Any other treatment is considered 
inappropriate. 

2. Technical Performance (Data source- HFS) 
This indicator of the technical capacity of staff in each 
facility is described in two (2) different forms; 
 Average number of providers with training in PAC 

available at facility 
 Percentage of facilities with at least two providers 

trained in PAC   

 
 
 
 Availability of providers that have 

received training in PAC at the facility 
 Facilities that have at least two 

providers with training in PAC 
3. Information and Counselling  (Data source- HFS) 
This indicator is measured in four parts. 

 
Among facilities that offer FP counselling , proportion of 
these facilities that: 

 Gives information on available FP methods 
 Gives instruction on correct use of methods 
 Talks about advantages and disadvantages of 

each method 

 
 
 
 
 

Among facilities that reported offering 
FP counselling ,  
 how many gives information on FP 

methods available,  
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Indicators of quality of care Description of indicators 
 Gives information on what to do in case of 

method failure or forgetting to take pills   
 gives instructions on correct use of 

methods,  
 how many gives information on 

advantages and disadvantages of each 
method 

 Gives information on what to do in 
case of method failure or forgetting to 
take pills   

4. Supplies and Medications (Data source -PMS) 
This indicator is based on two main types of 
measurements, clients as observed and recorded by the 
care providers or facilities as reported by key informant 
in these facilities. 
 Per cent of PAC clients that were given pain medication 
 Per cent of PAC clients that were given antibiotics 
 Average number of FP methods commonly offered to 

PAC clients  
 Per cent of abortion clients that were given modern FP 

methods on discharge 
  
 
 Per cent of facilities that offer a barrier method 

(condom) to PAC client  (HFS) 
 

 
 
 
 
 Whether clients that reported that they 

were given pain medications for their 
procedure (yes or no) 

 Whether clients were given antibiotics 
for their procedure (yes or no)  

 Whether clients were given modern 
contraceptive on discharge or not (yes 
or no) 

 
 Number of FP methods that facilities 

offer to clients (out of 11)   
 Whether facilities offer a barrier 

method of FP to clients (yes or no) 
5. Client-provider interaction (Data source-HFS and 

PDS) 
This indicator is based on facilities information as 
reported by key informants in these facilities. 
 

 Per cent of all facilities that reported ALWAYS giving 
contraceptive counselling  to all clients 
 

 Percent of clients counselled on contraception upon 
discharge  

 
 Percent of clients given a modern contraceptive or 

referred to another facility for FP upon discharge  

 
 

 

 Facilities that reported always giving 
FP counselling to all clients 

 Whether clients were counselled for 
modern FP  

 Whether client received modern FP or 
was referred to other facilities for FP  

 

PMS= Prospective Morbidity Survey;  HFS= Health Facility Survey 

3.10.1 Linear regression models for clustered data 1 

The original outcome variable used in the re-analysis of quality of care as presented in paper 2 

1 is a continuous indicator. The hierarchical structure used in the analysis accounts for the 3 

within county (cluster) correlation between healthcare facilities (subjects), where unlike in 4 
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ordinary regression analysis, facilities in a cluster are not assumed to be independent but with 1 

some degree of dependence [206]. The model considers a two-level hierarchical structure. In 2 

this outcome measure, higher values represent higher-level of quality while lower outcome 3 

values represent a lower measure of quality. In this model, facility-level characteristics are 4 

considered as fixed effects, while characteristics that are specific to the county are considered 5 

as random effects. Generally, this model takes the following structure: 6 

𝒀௜௝ = 𝑿௜௝
௧ 𝛽 + 𝜇௜௝

௧ 𝛾௜ + 𝜖௜௝…………………………………………………………….. (1) 7 

Where 𝒀௜௝  is the quality of post-abortion care for the 𝑗௧௛facility in 𝑖௧௛county, 𝑖 =8 

1,2,3, … 𝑚, 𝑗 = 1,2,3, … , 𝑛௜, with 𝑚 and 𝑛௜ as the number of counties and number of facilities 9 

in each county respectively. 𝑿௜௝  is a fixed-effects covariate vector for the 𝑗௧௛facility in county 10 

𝑖 and  𝑢௜௝ is the random effects covariate factor for the 𝑗௧௛facility in the 𝑖௧௛ county. 𝜷 and 𝜸𝒊 11 

are fixed effects and random effects parameters respectively [207]. 12 

Therefore, the three parts in model (1) comprise of the fixed part (𝑿௜௝
௧ 𝜷), and random parts 13 

comprising of 𝝁𝒊𝒋
𝒕 𝜸𝒊 and an error term 𝜖௜௝ .  14 

The assumption of model (1) are;  𝜸𝒊 is normally distributed with a mean 0 and a covariance 15 

matrix D of random effects 𝜸𝒊 ; the error term vector 𝜖௜௝  is normally distributed with a  0-mean 16 

vector and a covariance matrix of error vector ∑𝒊 in cluster 𝑖;  𝜸 = (𝛾ଵ, 𝛾ଶ, 𝛾ଷ, … , 𝛾௠) , ∈=17 

(𝜖ଵ, 𝜖ଶ, 𝜖ଷ, … , 𝜖௠) are independent. For simplicity, West and colleagues [208] show that model 18 

(1) can also be written as; 19 

𝒀𝒊𝒋 = 𝛽ଵ𝑋ଵ + 𝛽ଶ𝑋ଶ + 𝛽ଷ𝑋ଷ + ⋯ + 𝛽௠𝑋௡௝௜  20 

+𝜸𝟏𝝁𝟏 + 𝜸𝟐𝝁𝟐 + 𝜸𝟑𝝁𝟑 + ⋯ + 𝜸𝒎𝝁𝒏𝒊 + 𝝐𝒊𝒋    ………      ….. (2) 21 

 Model (1) can also be re-written in the matrix form as; 22 

Fixed 

Random 
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𝒀௜௝ = 𝑿௜௝𝜷 + 𝑼ఊ + 𝜖௜௝    [206]  ………………...……………………………... (3) 1 

Where ቀ
𝛾
𝜖

ቁ ~𝑁௠௤ା௡ ൭ቀ
0
0

ቁ , ൬
𝐺 0௠௤×௡

0௡×௠௤ 𝑅
൰൱  2 

Assuming that 𝑼𝜸 + 𝜖 = 𝜖∗=(𝑈    𝐼௡×௡ ቀ
𝛾
𝜖

ቁ where 𝜖∗~𝑁௡(0, 𝑉) and = (𝑈    𝐼௡×௡) , then; 3 

𝑉 = 𝐴 ቀ
𝐺 0
0 𝑅

ቁ 𝐴௧ = (𝑈    𝐼௡×௡) ቀ
𝐺 0
0 𝑅

ቁ ൬
𝑈௧

𝐼௡×௡
൰ = (𝑈𝐺 𝑅) ൬

𝑈௧

𝐼௡×௡
൰ = 𝑈𝐺𝑈௧ + 𝑅 4 

Therefore; 5 

 𝒀௜௝ = 𝑿௜௝𝜷 + 𝜖௜௝
∗ for 𝜖௜௝

∗~𝑁௡(𝑂, 𝑉) ……………………………….…….. (4) 6 

The likelihood estimation for the least square estimator of model parameters 𝜷 and that of the 7 

empirical best linear unbiased predictor of 𝜸 for known parameters 𝐺 and 𝑅 ( 𝜷෩ and 𝜸෥ 8 

respectively) can be defined as models (6) and (8) and are the parameter estimates presented 9 

in the mixed effects models for quality PAC in healthcare facilities in Kenya as presented in 10 

Table 4:1. 11 

Since 𝒀௜௝ = 𝑿௜௝𝜷௜௝ + 𝝐௜௝ , 𝝐௜௝~𝑁௡(0, ∑), ∑ is unknown, ∑ = ∑ଵ/ଶ(∑ଵ/ଶ)௧, the solving for 𝜷 12 

gives; 13 

∑ିଵ/ଶ𝒀௜௝ = ∑ିଵ/ଶ𝑿௜௝𝜷௜௝ + ∑ିଵ/ଶ𝜖 ……………………………….………….. (5) 14 

Where ∑ିଵ/ଶ𝒀௜௝~𝑁௡൫0, ∑ିଵ/ଶ∑∑ିଵ/ଶ୲൯ for ∑ିଵ/ଶ∑∑ିଵ/ଶ୲ = 𝐼௡, hence, 15 

the least square estimator (LSE) of 𝜷, 𝜷෡=൫𝑿௧ ∑ିଵ/ଶ୲∑ିଵ/ଶ𝑋 ൯
ିଵ

𝑋∑ିଵ/ଶ୲∑ିଵ/ଶ𝑌. Therefore,  16 

𝜷෡ = (𝑋௧𝑉ିଵ𝑋)ିଵ𝑋௧𝑉ିଵ𝑌………………………………….………………….. (6) 17 
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3.10.2 Bayesian models for ordered categorical data  1 

One of the main outcome variables in this study which is analysed in paper 2 is ordered 2 

categorical, with three categories as described in Table 3:4.  In addition, hierarchical models 3 

are assumed to account for the data structure. As described in paper 2, the outcome variable 4 

𝑦௜௝  is defined as whether a PAC patient received an effective contraceptive method (order level 5 

2), or an ineffective contraceptive method (order level 1), or whether the patient did not receive 6 

any method at all (order level 0), and is ordinal in nature. In addition, patients treated at a 7 

facility in a particular county are more likely to be like each other, compared to patients treated 8 

in facilities in other counties. Similarly, proximal counties (e.g. adjacent counties) are more 9 

likely to exhibit similar characteristics than distal (far apart) counties. Hierarchical ordered 10 

logit models were used in this analysis, with one level of random variation by county. The 11 

ordinal logit model was developed from the general form of the binomial models, whose 12 

probability density function can be stated as: 13 

𝑃𝑟൫𝑋௜௝ , 𝑌௜௝|𝑝௜௝൯ = 𝑃𝑟൛𝑌௜௝ = 𝑦௜௝ൟ = ቀ
𝑟௜௝

𝑦௜௝
ቁ 𝑝

௜௝

௬೔ೕ(1 − 𝑝௜௝)௥೔ೕି௬೔ೕ  …………………… (7) 14 

In ordinal logit regression, the event of interest is observing a particular contraceptive use or 15 

less (𝑦௜௝). Suppose 𝑘 = 0,1,2 are the ordered categories of contraceptive use, generally, the 16 

odds of being in one category 𝑘  in reference to the other possible outcomes can be described 17 

in the form; 18 

𝑝௞ =
௉௥(௖௢௡௧௥௔௖௘௣௧௜௩௘ ௔ௗ௢௣௧௜௢௡ஸ௞)

௉௥(௖௢௡௧௥௔௖௘௣௧௜௩௘ ௔ௗ௢௣௧௜௢௡ வ௞)
 …………………………….……..……………(8) 19 

Therefore, for each of the three categories of contraceptive adoption can be defined as follows;  20 

Let  𝒚𝒊𝒋 denote the ordinal contraceptive use for patient i   from a facility in county 𝑗. In general, 21 

the probability that a patient response will fall in a category higher than 𝑘 is; 22 
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𝑃𝑟൫𝒚𝒊𝒋 > 𝑘 | 𝑿𝒊𝒋, 𝑘, 𝜇௝൯ = H ൫𝑿𝒊𝒋𝜷 + 𝒛𝒊𝒋𝝁𝒋 − 𝑘௞൯…………………..…………… (9) 1 

Where 𝑗 = 1,2,3, … ,47 are the counties consisting of 𝑖 = 1,2,3, … , 𝑛௝ patient observations in 2 

county 𝑗. The cut points 𝑘 are labelled 𝑘ଵ, 𝑘ଶ, 𝑘ଷ, … , 𝑘௞ିଵ for 𝑘 possible outcomes. 𝑿𝒊𝒋 are the 3 

fixed predictors in the model with regression coefficients 𝜷. These 𝑿𝒊𝒋 predictors do not 4 

contain the constant term since the cut-off points absorb the effects of the constant term. The 5 

random effects 𝜇௝ are assumed to have a multivariate normal distribution. 6 

Without loss of generality, the probability of an observation for an ordered logit model with 7 

county- level random effects 𝜇௝ can be defined as follows with the error term included; 8 

𝑝௜௝ = 𝑃𝑟൫𝒚𝒊𝒋 > 𝑘 | 𝑿𝒊𝒋, 𝑘, 𝜇௝൯ = 𝑃𝑟൫𝑘௞ିଵ < 𝑛௝ + 𝜖௜௝ ≤ 𝑘௞൯[209] …………….. (10) 9 

Rearranging the terms in the above model gives; 10 

𝑝௜௝ = 𝑝𝑟𝑜𝑏൫𝑘௞ିଵ − 𝑛௝ < 𝜖௜௝ ≤ 𝑘௞ − 𝑛௝൯ = 𝑝𝑟𝑜𝑏 ൫𝜖௜௝ ≤ 𝑘௞ − 𝑛௝൯ − 𝑝𝑟𝑜𝑏 ൫𝜖௜௝ ≤ 𝑘௞ିଵ − 𝑛௝൯ 11 

Replacing the 𝑃𝑟 ൫𝑦௜௝ > 𝑘൯ part in the above equation gives; 12 

𝑃𝑟 ൫𝑦௜௝ = 𝑘 | 𝑘, 𝜇௝൯ = 𝐻൫𝑘௞ − 𝑿𝒊𝒋𝜷 − 𝑧௜௝𝜇௝൯ − 𝐻൫𝑘௞ିଵ − 𝑿𝒊𝒋𝜷 − 𝑧௜௝𝜇௝൯ ……...(11) 13 

The above probability function can also be written in terms of latent linear response as; 14 

y୧୨
∗ = 𝑿𝐢𝐣𝛃 + z୧୨μ୨ +  ϵ୧୨ and 15 

𝑦௜௝ =

⎩
⎪
⎪
⎨

⎪
⎪
⎧

1 𝑖𝑓 𝑦∗
௜௝

≤ 𝑘ଵ

2 𝑖𝑓 𝑘ଵ ≤ 𝑦∗
௜௝

≤ 𝑘ଶ

3 𝑖𝑓 𝑘ଶ ≤ 𝑦∗
௜௝

≤ 𝑘ଷ

.

.

.
𝐾 𝑖𝑓 𝑘௄ିଵ ≤ 𝑦∗

௜௝

 16 
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Where the errors ϵ୧୨ follow a logistic distribution, gives the ordered logit model and are 1 

independent of the random effects. Thus in terms of the binomial distribution and logit model 2 

can be written as; 3 

𝑃𝑟൫𝑦௜௝ = 𝑘 | 𝑘, 𝜇௝൯ =
ଵ

ଵା௘  ൫ି௞ೖା௡೔ೕ൯
−

ଵ

ଵା௘௫௣ ൫ି௞ೖషభା௡೔ೕ൯
…………………..……..(12) 4 

Where 𝑛௜௝ = 𝑥௜௝𝛽 + 𝑧௜௝𝜇௝, 𝑘଴ is defined as −∞ and  𝑘௞ is defined as +∞.  5 

Within the 𝑗 counties, 𝑗 = 1,2,3, … , 𝑚 = 47 the outcome variable has a conditional 6 

distribution of  𝑦௜௝ = ቀ𝑦௝ଵ, 𝑦௝ଶ, 𝑦௝ଷ, … , 𝑦௝௡ೕ
ቁ ′ given the county random effects 𝜇௝ , which is 7 

defined as; 8 

𝐿൫𝑦௝ |𝑘, 𝑢௝൯ = ∏ 𝑝
௜௝

ூೖ൫௬೔ೕ൯௡ೕ

௜ୀଵ
 …………………….……………………...…………(13) 9 

And taking the natural logarithms and replacing 𝑝௜௝ with its likelihood is expressed as follows’ 10 

Log ൛𝐿 ൫𝑦௝  |𝑘, 𝑢௝൯ൟ = exp ෍൛𝐼௞൫𝑦௜௝൯ln (𝑝௜௝)ൟ

௡ೕ

௜ୀଵ

 11 

= 𝑒𝑥𝑝 ∑ ൜𝐼௞൫𝑦௜௝൯ 𝑙𝑛 ൤
ଵ

ଵା௘௫௣ ൫ି௞ೖା௡೔ೕ൯
−

ଵ

ଵା௘௫௣ ൫ି௞ೖషభା௡೔ೕ൯
൨ൠ

௡ೕ

௜ୀଵ
……………...……..(14) 12 

Where; 13 

𝐼௞൫𝑦௜௝൯ = ൜
1    𝑖𝑓 𝑦௜௝ = 𝑘

0   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
  and 𝑛௜௝ = 𝑿𝒊𝒋𝜷 + 𝑧௜௝𝜇௝ 14 

The full log-likelihood function is defined as;  15 

Log ൛𝐿൫𝑦௜௝  |𝑘, 𝑢௝൯ൟ = 𝑒𝑥𝑝 ∑ ൜𝐼௞൫𝑦௜௝൯ 𝑙𝑛 ൤
ଵ

ଵାୣ୶୮ ൫ି௞ೖା௡೔ೕ൯
−

ଵ

ଵାୣ୶୮ ൫ି௞ೖషభା௡೔ೕ൯
൨ൠ

௡ೕ

௜ୀଵ
……….(15) 16 
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The prior distribution of 𝜇௝ is multivariate normal with mean zero and a 47 by 47 variance 1 

matrix  ∑ସ଻×ସ଻. Thus the likelihood contribution for each county is obtained by integrating out 2 

the random effects 𝜇௝ from the joint density 𝐿 ൫𝑦௝|𝑘, 𝜇௝൯ and can be given as;  3 

𝐿௝(𝛽, 𝑘, ∑) = (2𝜋)ି௤/ଶ |∑|ିଵ/ଶ න 𝐿 ൫𝑦௝ |𝑘, 𝜇௝൯ exp ቆ−
𝑢௝

ᇱ∑ିଵ𝜇௝

2
ቇ 𝑑𝜇௝ 4 

= (2𝜋)ି௤/ଶ |∑|ିଵ/ଶ ∫ 𝑒𝑥𝑝 ൛ℎ(𝜷, 𝑘, ∑, 𝜇௝) ൟ 𝑑𝜇௝ …………...….……….…….(16) 5 

Where  6 

ℎ൫𝜷, 𝑘, ∑, 𝜇௝൯ = ෍൛𝐼௞൫𝑦௜௝൯ ln൫𝑝௜௝൯ൟ

௡ೕ

௜ୀଵ

−
𝜇௝

ᇱ ∑ିଵ𝜇௝

2
 7 

 The above equation has no closed form. It can therefore be approximated for the maximum 8 

likelihood estimation using mean–variance adaptive Gauss–Hermite quadrature and Laplacian 9 

approximation crossed random-effects models 10 

The initial Bayesian models were fitted within Stata® 14, but Stata does not cater for 11 

spatial random effects. Therefore, this is extended to the Bayesian framework such that the 12 

link function predictor 𝑛௜௝  is extended such that; 13 

𝑛௜௝
∗ = 𝑿𝒊𝒋𝜷 + 𝑧௜௝𝜇௝ + 𝜖௜௝ , letting 𝑧௜௝𝜇௝ = 𝜗௝ + ∅௝ 14 

The spatial Bayesian model is defined as follows; 15 

𝑃𝑜𝑠𝑡𝑒𝑟𝑖𝑜𝑟[𝑝(𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠 |𝑑𝑎𝑡𝑎)]𝛼 𝐿𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 ×  𝑃𝑟𝑖𝑜𝑟𝑠 16 

The full conditional distribution for our model can be expressed as 17 

𝑝൫Φ ≡ ൛𝜷, 𝜙, 𝒗, 𝑿𝒊𝒋ൟ|𝑦௜௝൯  ∝  𝑝(Φ |𝑦௜௝) = 𝐿൫𝑦௜௝ , 𝑿𝒊𝒋 หΦ൯ × 𝑝(𝜷𝒌) × 𝑝൫𝜙௝  ห𝜏௖) × 𝑝(𝜗௝  | 𝜏௛) 18 

= 𝐿൫𝑦௜௝หΦ൯ ×  𝑝(𝜷𝒌) ×  𝑝൫𝜙௝  ห𝜏௖) × 𝑝(𝜏௖) × 𝑝(𝜗௝  | 𝜏௛) × 𝑝(𝜏௛) ……….…….(17) 19 
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The prior for the beta coefficients in the model is  𝛽௞
𝑖𝑖𝑑
~

 𝑁(𝜇ఉ , 𝜎ఉ
ଶ) , thus 1 

𝑝(𝛽௞) =
1

ට2𝜋𝜎ఉ
ଶ

𝑒𝑥𝑝 ൥−
1

2
ቈ
𝛽௞ − 𝜇ఉ

𝜎ఉ
቉

ଶ

൩ 2 

The unstructured random effects 𝑝(𝜗௝|𝜏௛) , where  𝜗௝
𝑖𝑖𝑑
~

𝑁 ቂ0,
ଵ

ఛ೓
ቃ with a Gamma function prior  3 

used 𝜏௛~𝐺𝑎𝑚𝑚𝑎(𝛼௛ , 𝛽௛)  as shown by Banerjee [210] 4 

 5 

With a Gamma function prior used 𝜏௛~𝐺𝑎𝑚𝑚𝑎(𝛼௛ , 𝛽௛) , then  6 

𝑝(𝜏௛) =
ఉ೓

ഀ೓

⎾(ఈ೓)
𝜏௛

ఈ೓ିଵ
exp(−𝛽௛𝜏௛) for 𝛼௛ > 0; 𝛽௛ > 0  7 

Therefore 𝑝൫𝜗௝ห𝜏௛൯ =
ଵ

ට
మഏ

ഓ೓

𝑒𝑥𝑝 ቎−
ଵ

ଶ
 ൥

ణೕି଴
భ

ඥഓ೓

൩

ଶ

቏ 8 

𝑝൫𝜗௝ห𝜏௛൯ × 𝑝(𝜏௛) ∝  𝜏௛
ఈ೓ିଵ

exp (−𝛽௛𝜏௛) × 𝑒𝑥𝑝 ቎−
ଵ

ଶ
 ൥

ణೕି଴
భ

ඥഓ೓

൩

ଶ

቏ ……..………...(18) 9 

A Continuous Autoregressive (CAR) prior is used for the structured spatial random 10 

effects 𝜗௝~𝐶𝐴𝑅(𝜏௖). The CAR prior is given as 𝜙௝|𝜙௜  ≠ 𝑖, 𝜏௖~𝑁 ൤
థೕ

థഥ ೕ
,

ଵ

ఛ೎௠ೕ
൨ and a conjugate 11 

hyper prior of 𝜏௖~𝐺𝑎𝑚𝑚𝑎(𝛼௖ , 𝛽௖) was assumed. Thus, as shown in Banerjee and Lawson 12 

[211,212] ; 13 

𝑝൫𝜙௝ห𝜏௖൯ =
ଵ

ට
మഏ

ഓ೎೘ೕ

𝑒𝑥𝑝

⎣
⎢
⎢
⎡
−

ଵ

ଶ
 ൦

థೕି
ഝೕ

ഝഥ ೕ
భ

ටഓ೎೘ೕ

൪

ଶ

⎦
⎥
⎥
⎤
 …………………………..….…….…….(19) 14 

Within the spatial random effects model, it was considered that as much as facilities 15 

within one county are more similar to each other than to facilities in other counties, counties 16 
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near each other are likely to have higher correlations than counties that are far away from each 1 

other. The likelihood of the neighbouring counties is therefore given as; 2 

𝑃൫𝜙௝ห𝜏௖൯ ∝ exp ቄ−
ఛ೎

ଶ
∑ 𝑤௜௝(𝜙௝ − 𝜙௜)ଶ௡ೕ

௜ୀଵ
ቅ where 𝑤௜௝  denotes the adjacency matrix 3 

and the subscript 𝑖𝑗 shows that the county 𝑗 is a neighbour of county 𝑖 and  𝑚௝  is the number 4 

of neighbours for county 𝑗. A Gamma distribution of the conjugate hyper prior  5 

𝜏௖~𝐺𝑎𝑚𝑚𝑎(𝛼௖ , 𝛽௖) is used and whose distribution function can be shown as; 6 

𝑃(𝜏௖) =
(ఉ೎)ഀ೎

⎾(ఈ೎)
𝜏௖

ఈ೎ିଵ
exp(−𝛽௖𝜏௖),  for 𝛼௖ > 0; 𝛽௖ > 0, thus; 7 

Since 𝑝൫𝜙௝ห𝜏௖൯ ∝ exp ቄ−
ఛ೎

ଶ
∑ 𝑤௜௝(𝜙௝ − 𝜙௜)ଶ௡ೕ

௜ୀଵ
ቅ, then  8 

𝑝൫𝜙௝ห𝜏௖൯ × 𝑝(𝜏௖)  ∝  exp ቄ−
ఛ೎

ଶ
∑ 𝑤௜௝(𝜙௝ − 𝜙௜)ଶ௡ೕ

௜ୀଵ
ቅ ………………………….(20) 9 

Combining the equations above, a full conditional likelihood function for the spatial 10 

structured and unstructured model can be given as;  11 

𝑃൫Φห𝑦௜௝൯ = 𝐿൫𝑦௜௝ , 𝑥௜௝  หΦ) × 𝑝(𝛽௞) × 𝑝(𝜙௝|𝜏௖) × 𝑝(𝜗௝|𝜏௛) 12 

 13 

𝑃൫Φห𝑦௜௝൯ = 𝑒𝑥𝑝 ∑ 𝐼௞
௡ೕ

௜ୀଵ
൫𝑦௜௝൯ln ൤

ଵ

ଵାୣ୶୮൫ି௞ೖା௡ೕ൯
−

ଵ

ଵାୣ୶୮൫ି௞ೖషభା௡ೕ൯
൨ ×14 

ଵ

ටଶగఙഁ
మ

exp ቈ−
ଵ

ଶ
൤

ఉೖିఓഁ

ఙഁ
൨

ଶ

቉ × 𝜏௥
ఈೝషభ exp(−𝛽௥𝜏௥) × 𝜏௛

ఈ೓షభ exp ( −𝛽௛𝜏௛) ×15 

𝑒𝑥𝑝 ቎
ଵ

ଶ
൥

ణೕି଴
భ

ඥഓ೓

൩

ଶ

቏ × exp ቄ−
ఛ೎

ଶ
 ∑ 𝑤௜௝൫𝜙௝ − 𝜙௜൯

ଶ௡
௜ୀଵ ቅ 𝜏௖

ఈ೎షభexp (−𝛽௖𝜏௖) …..…. (21) 16 

The above equation has no closed form and has to be approximated. The approximation 17 

of the parameters was done using Markov Chain Monte-Carlo (MCMC) with Metropolis-18 

Hastings algorithms approach. For the bivariate models in Stata, a burnin and thinning of 1000 19 
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and 10 respectively were used. Using WINBUGS, we fitted a spatially structured model with 1 

a CAR prior, and a spatial unstructured model with a Gaussian prior and a gamma hyper prior 2 

as shown above. The structured components adjust and account for the neighbouring effect in 3 

the spatial structures, which represent the counties in this study. Finally, we fitted a final model 4 

with both unstructured and structured random effects. In this algorithm, burnin removes 5 

unstable values while thinning reduces the autocorrelation. 6 

3.10.3 Model goodness of fit and adequacy 7 

Goodness of fit for all ordered logit models presented in this study was evaluated by comparing 8 

the Deviance Information Criteria (DIC) value for each model as defined in Belitz [213]. 9 

𝐷𝐼𝐶 = 𝐷( 𝑢ത) +  𝑝஽ where 𝐷( 𝑢ത) is the posterior deviance expectation with 𝑝஽ effective 10 

parameters. The model that produced the smallest DIC value was considered to be a better fit 11 

than its comparators with higher DIC. This post estimation procedure was used both to inform 12 

the decision on selection of mixed effects model over fixed effects models, and to inform the 13 

selection of variables to be excluded or included in the final model using the backward 14 

selection of model covariates.  15 

It is common for large models to have one or more predictors that are linear combinations of 16 

each other (collinearity). When more than two variables are involved the model has 17 

multicollinearity and its estimates may not be uniquely computed due to overinflated standard 18 

errors. In all models presented here, multicollinearity was tested for all predictors using the 19 

variance inflation factor (vif) command in Stata.  20 

3.11 Qualitative components (Objective III and IV) 21 

Objective III: To explore PAC service providers’ understanding of quality PAC and their 22 

challenges in providing PAC services in Kenya 23 
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To understand the service provider’s understanding of quality of PAC, this study explored the 1 

role of provider-patient relations as influenced by legal frameworks on quality post-abortion 2 

care in healthcare facilities in Kenya. Qualitative data on service provider patient’s 3 

understanding of quality of PAC were collected using IDIs. Scripts were coded inductively 4 

with themes and subthemes identified as they emerged from data, in order to gain a provider 5 

and patient standpoint on the role of service providers in quality care delivery and the 6 

convergence or divergence of these two positions. 7 

Objective IV: To explore PAC service seekers’ understanding of quality PAC and their 8 

experience in seeking PAC services in Kenya 9 

Under this objective, the study sought to explore post-abortion care service provision, abortion 10 

policy framework and quality of care in healthcare facilities in Kenya, understanding how 11 

existing policies influence the quality of PAC and the preparedness of facilities to offer PAC. 12 

Similar to objective III above, qualitative data on providers’ and patients’ perceptions and 13 

understandings of quality PAC were explored in conjunction with the facility-level quality 14 

perception, to understand the extent of policy and legal frameworks’ influence on the delivery 15 

of quality PAC services.  16 

For both objectives III and IV, data were transcribed and coded concurrently with 17 

continued data collection. A coder and the PI first coded the data independently, then met to 18 

decide on the final and most congruent code list, based on the themes that emerged from the 19 

data. Afterwards, all data were coded and analysed inductively, with data sorting and 20 

organization implemented in NVIVO® 11 using the final agreed themes.  The analysis mainly 21 

focused on identifying groups and subgroups of themes as they emerged from the data in order 22 

to develop distinct narratives on the interaction of providers and patients, as well as those on 23 

the interaction between facility, provider and patient, and on how these interactions were 24 

influenced by existing policy and legal frameworks in the delivery of quality PAC services. 25 
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All these relationships were built drawing on Leonard’s model of post-abortion care [191] and 1 

updates on this model by Greenslade and colleagues [17]. These coding steps were mainly to 2 

ensure full engagement with the data, interrogating the data over different levels, dimensions, 3 

and depths to establish links between themes [214,215].  4 

3.12 Survey ethical consideration 5 

The IMUA study in which this research is nested received ethical approval from the 6 

Ethical Review Boards of: Kenya Medical Research Institute (KEMRI) (No. RES/7/3/1) 7 

Kenyatta National Hospital (KNH) and University of Nairobi (No. P20/01/2017), the 8 

Guttmacher Institute and the Aga Khan University Hospital Ethical Review Boards. In addition 9 

to the ethical approval, all study participants signed consent forms to participate in the study, 10 

both at the facility level data (HFS) and the individual women participants (PMS). 11 

Furthermore, the study obtained all requisite authorization from the National Commission for 12 

Science, Technology and Innovation (NACOSTI) (No. NACOSTI/P/17/46177/15809) and the 13 

Ministry of Health. The study also collaborated with the Ministry of Health at different levels 14 

of its implementation (No. MOPHS/ADM/2/1). 15 

Ethical approval for the primary data component was obtained locally from the African 16 

Medical and Research Foundation (AMREF) Ethical and Scientific Research Council (ESRC) 17 

(No. P185/2015) as well as the University of Nairobi and Kenyatta National Hospital Ethical 18 

Review Committee (No. P33/01/2017). Further approval was obtained from the University of 19 

the Witwatersrand’s Human Research Ethics Committee (HREC) (No. M150760). An 20 

additional institutional approval was obtained from the African Population and Health 21 

Research Center’s IRB. Participating service providers and patients were also required to sign 22 

consent forms for the survey to be conducted. Confidentiality of survey data and information 23 

were also stressed in the consenting process.  24 
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All data collected in the IMUA study is restricted to access according to the above ESRC 1 

approval of 2012. A data request for use of this data was made and approved by the APHRC 2 

Data, Measurement and Evaluation unit. New data collected were stored in password-3 

controlled computer, only accessible by the PI and the co-PIs.  4 

Ethical principles governing the implementation of this survey were compulsory for each 5 

interviewer. Each interviewer was required to sign a binding agreement for adhering to these 6 

principles. Interviewers were also required to have taken or to take online ethics training on 7 

research on human participants, and certificates were used as part of admission to this data 8 

collection exercise.  9 
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4 RESULTS 1 

The results presented in this section highlight the key findings in Papers 1, 2, 3 and 4 (see 2 

appendices). This section thus explores all the thematic areas related to the quality of PAC, as 3 

discussed in chapter 2. The section draws on the findings from the four articles submitted for 4 

publication, in an overarching manner, in order to present the significance of this research in 5 

relation to the existing body of knowledge on quality of PAC.  Special emphasis is placed on 6 

the Kenyan context on access to and the delivery of PAC service. The following thematic areas 7 

are explored: 8 

1) Abortion care policy in Kenya (papers 3 and 4) 9 

2) Post-abortion care seeking (papers 3 and 4),  10 

3) Abortion complication treatment (papers 1, 2, 3, and 4) and 11 

4) Post-abortion contraception and repeat abortion (papers 2, 3 and 4) 12 

4.1 Abortion care and policy in Kenya 13 

As discussed in the literature review section above, abortion is illegal in Kenya and highly 14 

restricted. The findings presented in paper 1 demonstrate how such restrictions impede access 15 

to quality PAC, while paper 2 outlines the specific restriction on access to post-abortion 16 

contraception, an essential element of quality post-abortion care. Paper 3 extends this 17 

discussion to the effect of restrictive abortion services on the interaction between service 18 

providers and patients, which is yet another PAC quality of dimension. Building trust between 19 

PAC service providers and patients creates an environment that allows patients to open up and 20 

to discuss their experiences with pregnancy and abortion, which consequently reduces 21 

exposure to future abortion after an effective counselling by a well-trained service provider. 22 
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With high levels of mistrust between patients and service providers, the quality of service 1 

provision deteriorates, as providers cannot obtain a full and complete picture of the nature of 2 

complication and sometimes, impedes delivery of the right services, such as the choice of the 3 

correct evacuation procedure when patients are unable to disclose the stage of their pregnancy 4 

at the time of inducement. Certain procedures, as presented in Paper 1, require prior knowledge 5 

of the gestation stage before they can be conducted, information which patients often withhold 6 

from service providers for fear of legal consequences. Notably, as presented in papers 3 and 4, 7 

the majority of facilities lack the necessary equipment to facilitate this decision by service 8 

providers and only rely on reported patient’s medical history: “Most of the time the patient 9 

comes and they don’t give the whole history that is required so that you can be able to know 10 

what to give them in terms of the health messages and how to deal with the patient.” (Provider, 11 

level 4, medium quality). 12 

Often, service providers restrict PAC services from patients for fear of legal implications 13 

of care. They resort to the use of patients’ guardians or relatives as well as other providers as 14 

witnesses before they are willing to treat any PAC patient, especially when handling 15 

adolescents and young women, as shown in paper 3; “Sometimes when I want to do the 16 

procedure, I call the relative or the guardian and explain to them what is happening to this 17 

patient, what should be done, and what I’m doing, and then they give me a go ahead” (Provider, 18 

level 4, high quality). 19 

For patients, the fear of legal action against them for an illegally induced abortion often 20 

led them to use private facilities as conduits to access care in public facilities, especially when 21 

seeking pregnancy termination services. They reported having sought termination of 22 

pregnancy in a private facility and then proceeded to a public facility for PAC. In addition, the 23 

patients sought private providers to get more information on where they could get PAC 24 

services in public facilities, due to fear that presenting at certain public facilities might lead to 25 
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arrest by the police for procuring an illegal abortion. This multi-stage care seeking only 1 

exposes patients to delays in care and hence, severe complications. Adolescents and young 2 

women appear to be the most affected by these restriction, since their access to post-abortion 3 

contraception was equally restricted by service providers and facilities, exposing them to future 4 

unwanted pregnancies, as was demonstrated in paper 3: “Most of them, you do not give them 5 

the family planning because they are still young and when you give family planning you will 6 

not be helping them to be able to conceive later in life” (Provider, level 5, low quality).   7 

Service providers also blamed the availability of medical abortifacients on the increased 8 

cases of induced abortions. They felt that these medical products used to induce abortion were 9 

responsible for the increased rates of abortion termination and complications, even though it 10 

can also be argued that the availability of medical abortifacients led to a reduction in the use 11 

of crude ways of pregnancy termination and hence reduced the severity of complications, as 12 

evidenced in paper 4:  13 

Not really about the PAC issue, but some of the causes of these increased incomplete 14 

abortions. You find that abortifacients could not be sold in chemists without a doctor's 15 

prescription, nowadays they are very available, even a standard 8 girl can go to town and 16 

purchase the abortifacients, then come here bleeding in shock and the regulations has 17 

caused majority of people to lose their life because the drug is now over the counter drug. 18 

(Provider, level 5, good quality). 19 

In addition to provider-related and legal restrictions, there were evident restrictions to 20 

PAC access by facility-specific policies that opposed both abortion and access to contraceptive 21 

methods for adolescents and young girls. Service providers executed these restrictive policies, 22 

since they were bound to, at the facility level, even though as individuals, they had different 23 

and often dissenting views on such restrictions:  “The counsellor has to explain to the patient 24 
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that we don’t offer contraceptives here, but it is very important to go home with them.” 1 

(Provider, level 4, medium quality). 2 

In some of these facilities, the responsibility of procuring products was vested with 3 

persons who did not have a clear understanding of how some of the commodities were critical 4 

components of care. Providers expressed concerns over the manner in which healthcare was 5 

organized in their facilities, where PAC service providers’ role in the procurement process was 6 

not well-defined: “But, in terms of procurement, you are dealing with someone who is not a 7 

medical person in the procurement department. You are dealing with a matron that is not 8 

interested maybe.” (Provider, level 4, medium quality).  9 

There was also evidence of lack of clear guidelines on the provision of PAC and on 10 

abortion care, which often reduced the confidence of service providers who failed to offer PAC 11 

services for fear of legal retribution or lack of clear legal position on PAC and abortion care 12 

service provision. These service providers argued the need for guidelines for abortion care, 13 

just as there were guidelines in other areas of healthcare such as child health and HIV 14 

prevention and control. They expressed the need to refocus the public healthcare provision on 15 

PAC or at least the inclusion of PAC services as an essential component or package of 16 

reproductive healthcare for women. This was expressed by one service provider, who in 17 

comparing the legal and policy situation in PAC and abortion care to other healthcare services, 18 

noted that: “Just like they come up with guidelines of management of any other thing in 19 

medicine like antenatal or PMTCT guidelines” (Provider, level 4, good quality).  20 

Establishment of stronger linkages between public healthcare PAC service provision and 21 

other actors, such as non-governmental stakeholders, was seen as one of the ways through 22 

which the public health sector could benefit from the strengths of these other sector players 23 

from their years of experience, research and updates in care delivery: “Because the partners 24 

come with more package. If they came to my facility here and they wanted to support post-25 
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abortion care, I'm very sure they will train staff, they may provide MVA, and they may provide 1 

drugs” (Provider, level 4, low quality). 2 

4.2 Post-abortion care seeking behaviour 3 

This section draws on findings mainly from paper 3 and 4 to discuss care seeking behaviour 4 

among women with complications from unsafe abortion. In facilities that participated in this 5 

study, especially level 4, some PAC service components, especially diagnostic services, were 6 

unavailable, either at the time of seeking care (for example at night) or completely, especially 7 

in faith-based facilities. These facilities tended to refer patients for the missing services and 8 

patients would return for completion of PAC treatment, especially radiological examinations. 9 

In other facilities, patients were referred to chemists and pharmacy stores to purchase certain 10 

medications that were not available in the treating facilities: these included pain medications, 11 

antibiotics and family planning commodities. Often, these partial or full referrals were 12 

associated with longer delays in treatment [6], which in turn were a leading cause of severe 13 

complications such as trauma of the cervix, vagina, uterus and other abdominal organs [18].  14 

These delays were not only found in lower level facilities (level 2 and 3) as described in Mutua 15 

and colleagues [6], but also in level 4 facilities where patients often did not receive family 16 

planning services because these services were only available on certain days and not others, as 17 

demonstrated in paper 3: “In our MCH as I have told you, all the FP methods are currently 18 

available, the drugs, the coils, the condoms, everything. Except for the BTLs (bilateral tubal 19 

ligations), they are usually done here routinely” (Provider, level 4 low quality). The challenge 20 

of service availability is also presented in paper 4: the inequitable availability of service is 21 

sometimes due to the unavailability of service providers, and other times due to service 22 

disruptions from industrial action by service providers’ trade unions: “I had mentioned the 23 

strike earlier, because even when I left home I wasn’t sure I would find anyone, was just taking 24 
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a chance, and didn’t think I would get treatment since most doctors are on strike” (Patient, 1 

level 4, low quality).   2 

Lack of clear emergency response actions and plans by facilities further restrict access 3 

to PAC services within healthcare facilities. Patients were often left to navigate their way 4 

through health facilities with minimal assistance, while in some cases, support medical staff 5 

such as nurses would partly abdicate their roles to patients or their caregivers: “Yes. Then we 6 

came with the stretcher, they send us back and told us that it wasn’t the stretcher for casualty, 7 

but by good luck there was a patient that was being discharged and that is when we took the 8 

stretcher, it was just by chance” (Patient, level 6, good quality). 9 

4.2.1 Poor infrastructure  10 

Paper 1 presented the state of facility preparedness and demonstrated how facilities used 11 

inappropriate technologies when managing post-abortion care patients. Patients treated for 12 

complications from a first trimester abortion were more likely to be treated using inappropriate 13 

technology compared to those treated for a second trimester abortion, especially those treated 14 

in higher level facilities (level 4 and 5), especially in public facilities. This was also 15 

demonstrated in a previous study, showing that almost all cases of dilation and curettage 16 

(D&C) services were conducted in level 4 and 5 facilities [22]. Paper 4 also established how 17 

these facilities, including higher-level facilities, referred patients to private facilities for 18 

radiological scans and other examination procedures, only for the patients to be returned to 19 

these referring facilities to complete their treatment.  Other patients were referred for these 20 

procedures and completion of treatment:  21 

Our nearest referral hospital is [name of facility] level 5, where they usually can go and 22 

first do the scanning, if they wish to complete their procedures there they can but some 23 

of them due to the workload in [name of facility], after scanning they usually come 24 
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back here, so we still do the MVAs here. If it is septic we have the wards and thus we 1 

admit them (Provider, level 4, good quality). 2 

Lack or insufficiency of sterilization facilities and delays in sterilization exposed patients to 3 

poor services, with some patients being referred to other facilities for manual vacuum 4 

aspiration (MVA), because facilities only had a few MVA kits. Having only one or two MVA 5 

kits in these high-volume facilities was inadequate because of the time required for the 6 

sterilization of the kits: 7 

Maybe one challenge you may encounter which that one would tend to occur in any 8 

facility is when you have many cases as admissions but you do not have enough 9 

instruments or equipment at that time because of sterilization because they have to have 10 

a timeline for sterilization (Provider, level 5, good quality).  11 

4.2.2 Cost of services 12 

In addition to lack or insufficiency of proper equipment for PAC management was the cost of 13 

services, which was always perceived to be high to the patients whenever they were referred 14 

from their facilities of choice to other facilities, especially from public to private facilities. 15 

Other patients would also be referred to other facilities and drug stores to purchase certain 16 

medications such as antibiotics and painkillers, while still in admission. With the cost 17 

implications of these referrals, patients opted to went home and resorted to home remedies, 18 

whose quality cannot be assured: “Apart from where you have to get a scan and spend money, 19 

I can say inside there I was okay. The only thing is having to go out to get your scan done, 20 

maybe if they did the scans themselves, I might not have spent the amount of money I spent 21 

out there” (Patient, level 4, low quality).  22 
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The process of making payments for services within facilities, including the mode of 1 

payment presented an additional financial challenge to patients, even among those patients 2 

with reportedly reasonable purchasing power for PAC service. Some of these patients were 3 

unable to make these payments owing to lack of flexible service payment options. In some 4 

cases, patients were only able to make payments for services through mobile money payments 5 

(commonly referred as M-Pesa), yet the facilities’ payment policies restricted these payments 6 

to cash only.  In some other cases, patients complained about the restriction of payment to 7 

mobile money, irrespective of the amount payable, yet these mobile money payments had daily 8 

transaction limits: “Apart from where you have to get a scan and spend money, I can say inside 9 

there I was okay. The only thing is having to go out to get your scan done, maybe if they did 10 

the scans themselves, I might not have spent the amount of money I spent out there” (Patient, 11 

level 4, low quality). 12 

Other facilities only accepted M-Pesa payments, even when patients only had cash for 13 

payments. In addition, in some instances women were asked to pay for services before 14 

procedures: this was the case even for patients with severe conditions, and with challenges 15 

moving around, especially in large facilities due to long distance between the different 16 

locations of treatment and payments stations.  17 

4.2.3 Service provider attitudes towards abortion and PAC patients 18 

The capacity of service providers to offer PAC does not only refer to the service skill, but also 19 

their attitudes, which often determine how these providers treat their patients. Cases of patients 20 

being scared away from services, especially in public facilities, was evident and has been 21 

presented in detail in paper 4.  Service providers in private facilities took note of this quality 22 

of care concern as evidenced by this provider in a level 4 private facility, from their interaction 23 

with patients:  “In Kenya, I don’t think most facilities offer quality. Also, the attitude in the 24 
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health facilities scares people away. They choose to go to the chemist and they end up... some 1 

even end up bleeding to death in the houses” (Provider, level 4, good quality).  2 

This fear of seeking care in some facilities was also expressed by patients, who, for fear 3 

of service providers’ attitudes, would opt for home remedies and self-medication, which only 4 

exposed them to greater risks of severe abortion complications: “They explained to me very 5 

nicely. Initially I was afraid to go to the public facilities for the family planning because I knew 6 

they would ask me a lot of questions. So, I used to rush to the private clinics where it could be 7 

done very fast” (Patient, level 4, good quality).  8 

The consequences of PAC patient discrimination is further presented in paper 4. The lack 9 

of patient-focused care was evident from reports on how patients were mistreated by their 10 

service providers. Similar findings on low training of PAC service providers and poor 11 

distribution of these trained providers across the facility levels, as presented in paper 1, also 12 

show that the majority of the trained providers were situated in larger facilities. Previous 13 

studies have also demonstrated the role that level 2 and 3 facilities play in provision of PAC 14 

services [6,190]: “There are some nurses that rush patients, for example since I was pregnant 15 

and still a student, when I was brought here there are some nurses that talked to me in a bad 16 

way” (Patient, level 4, good quality).   17 

4.3 Abortion complication treatment 18 

This section examines the quality of PAC as currently offered in healthcare facilities in Kenya. 19 

As defined in the methods section, the characteristics of health facilities were assessed 20 

according to individual quality of care items descriptively, then generated a single measure of 21 

quality from all items. 22 

As discussed in paper 1, there were no major differences by level and ownership of 23 

facilities with regards to how facilities provided information and counselling to PAC patients. 24 
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However, most counselling focused on giving women information on available contraceptive 1 

methods, instructions on how to use them, and explanations of the advantages and 2 

disadvantages of each method. All facilities scored poorly on giving patients information on 3 

recourse for method failure, despite that this was a common scenario with most short-acting 4 

contraceptive methods. This low rate of information on method failure was problematic, 5 

despite the evidence presented in paper 2, given that a large proportion of the PAC patients 6 

treated in these facilities received short-acting (less effective) contraceptive methods (45.6%). 7 

Effective contraception was, in Paper 2, defined as any PAC patient receiving any modern 8 

method of family planning which reduced the risk of pregnancy by at least 99 percent, which 9 

in most cases included either a long-acting or a permanent method of contraception. The 10 

reliance of these methods on user-compliance and adherence made them more prone to failure. 11 

Of all patients treated in these facilities, only 9.1 percent received an effective contraceptive 12 

method, and this was lowest level 5 and 6 facilities. Further, 45.3 percent of all the patients in 13 

this study did not receive any method.   14 

Paper 1 assessed the level of quality of PAC services in healthcare facilities, according to 15 

the post-abortion care framework, as suggested by the post-abortion care community taskforce 16 

and later updates by Greenslade and Jansen [17,49]. Four of the five quality of care 17 

components were assessed by single indicator measures, then all indicators were used to 18 

generate a quality of care index, which was used for the regression analysis.  19 

Use of appropriate technology in the management of PAC patients was defined as first 20 

trimester PAC patients treated using either medical abortion or manual vacuum aspiration, or 21 

second trimester patients treated with either medical abortion or with dilation and evacuation. 22 

Use of appropriate medical technology to manage second trimester abortions was reasonably 23 

high (82.6 %), but there was relatively poor use of appropriate technology to manage first-24 

trimester abortions (41.8 %). Larger facilities were least likely to use appropriate technology 25 
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when managing first-trimester abortions (25.4%) compared to smaller facilities (50.6%). In 1 

addition, public facilities scored higher on the use of appropriate technology for first-trimester 2 

abortions (47.5%) compared to private facilities (33.1%).  According to findings presented in 3 

paper 1, trained providers were concentrated in larger facilities, both public and private, with 4 

an average of six providers per facility in level 4-6 facilities compared to only one provider in 5 

level 2 and 3 facilities.  6 

To assess the relationship between facility or county characteristics and the level of 7 

quality, paper 1 generated a continuous variable measure of facility-based quality if care, using 8 

multiple joint corresponded analysis (MCA) to reduce all 18 indicators of quality into one 9 

measure. This composite measure was tested for reliability using Cronbach’s Alpha (∝) to test 10 

the lower bound reliability of this measure. The indicator gave a reliability of ∝= 0.54. Finally, 11 

paper 1 used an ordinal outcome to measure quality that was generated by ranking a continuous 12 

quality of care index and categorizing it in to three equal parts, such that every quality of care 13 

category level had 33.3 percent of all facilities. These categories were labelled as high, medium 14 

and low quality. However, this form of data reduction was shown to be prone to information 15 

loss due to the choice of cut off points, hence losing the continuity of the original measure 16 

[216]. Table 4:1 presents a re-analysis of the results of paper 1, treating the outcome variable 17 

as a continuous measure of quality of PAC, as computed from a multiple joint corresponded 18 

analysis data reduction technique. The models presented in Table 4:1 consist of bivariate and 19 

multivariable linear mixed effects models with a continuous outcome measure of quality of 20 

PAC in healthcare facilities in Kenya. 21 

According to Table 4:1Error! Reference source not found., quality of care at the health 22 

facilities was mainly associated with type of facility ownership (whether government or 23 

privately owned), availability of an evacuation procedure room, facility having or offering 24 

specific obstetrics and gynaecology services, average monthly number of deliveries conducted 25 



Student No. 1034515 
 

 
88

in the facility, and number of contraceptive methods available for PAC patients. In addition, 1 

county-level characteristics that are associated with quality of PAC included the county 2 

proportion of women reporting facility-based delivery, county proportion of deliveries 3 

conducted by a healthcare provider, and the county average household size.  4 

At the facility level, in relation to overall quality, public facilities had 0.16 lower quality 5 

of care compared to private facilities. As presented in paper 4, the majority of the patients who 6 

reported dissatisfaction with PAC services at public facilities pointed out a number of 7 

challenges, which would explain the poor quality presented in Table 4:1. These included 8 

frequent service disruptions due to industrial strikes, lack of qualified service providers during 9 

certain times of the day such at night and during public holidays, and discriminatory treatment 10 

of patients, especially based on their age, marital status or on suspicion that the abortion had 11 

been induced. 12 

Facilities with a separate evacuation procedure room and facilities with specialized 13 

obstetrics and gynaecology services were 0.33 and 0.24 higher quality PAC services 14 

respectively. According to paper 4, those facilities with separate evacuation procedure rooms 15 

improved the level of privacy for patients, and can be seen to further create a space for strong 16 

patient-provider interaction which would lead to better treatment outcome for the patients, as 17 

one service provider in a level 4 facilities explained: “I think in terms of the physical space we 18 

have to give them privacy. We can't keep the mother who has lost her child with other mothers 19 

who have children. It will continue to traumatize her” (Provider, level 4, medium quality).20 
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Table 4:1 Multivariable linear mixed-effects coefficients of quality of PAC among PAC-providing healthcare facilities in Kenya, 2012 

  

MODEL 0 [Bivariate 
facility and county level 

characteristics] 

MODEL 1 
[Multivariable 

facility level 
characteristics] 

MODEL 2 
[Multivariable facility 

and county-level 
characteristics] 

MODEL 3 [Multivariable 
county and facility level 

characteristics] 

  Coef (β)(S. Error(β)); C.I [ Lower C.I , Upper CI] 

Facility characteristics         

Level of facility 4-5  Ref: Level 2-3) 
-0.44(0.064); C.I [ -0.567,-
0.314] 

-0.256(0.046); C.I [ -
0.346,-0.166] 

0.006(0.036); C.I [ -
0.040,0.052] 

-0.013(0.037); C.I [ -
0.086,0.060] 

Public facility ownership (Ref: private) 
-0.548(0.061); C.I [ -0.668,-
0.428] 

-0.363(0.038); C.I [ -
0.437,-0.289] 

-0.143(0.034); C.I [ -
0.187,-0.099] 

-0.158(0.035); C.I [ -0.227,-
0.089] 

Facility has evacuation room  
-0.271(0.065); C.I [ -0.398,-
0.144] 

0.378(0.048); C.I [ 
0.285,0.472] 

0.316(0.034); C.I [ 
0.273,0.359] 

0.332(0.035); C.I [ 
0.263,0.400] 

Facility provides specialized Oby-gyn 
-0.246(0.075); C.I [ -0.394,-
0.098] 

0.431(0.052); C.I [ 
0.328,0.533] 

0.244(0.040); C.I [ 
0.193,0.295] 

0.235(0.041); C.I [ 
0.155,0.314] 

Facility has maternity services 
-0.588(0.031); C.I [ -0.648,-
0.528] 

-0.269(0.069); C.I [ -
0.405,-0.133] 

0.109(0.057); C.I [ 
0.036,0.183] 

0.063(0.057); C.I [ -
0.049,0.175] 

Perceives PAC a significant load 
-0.483(0.061); C.I [ -0.602,-
0.363] 

0.026(0.042); C.I [ -
0.057,0.110] 

0.055(0.031); C.I [ 
0.016,0.095] - 

Providers always trained for PAC 
-0.5(0.043); C.I [ -0.585,-
0.415] 

0.017(0.043); C.I [ -
0.067,0.102] 

0.023(0.033); C.I [ -
0.019,0.064] 

0.019(0.032); C.I [ -
0.044,0.082] 

Log of monthly number of deliveries 
-0.139(0.012); C.I [ -0.162,-
0.116] 

0.026(0.018); C.I [ -
0.009,0.061] 

0.018(0.013); C.I [ 
0.002,0.035] 

0.027(0.013); C.I [ 
0.001,0.053] 

Number of FP methods available 
-0.084(0.006); C.I [ -0.096,-
0.072] 

0.03(0.009); C.I [ 
0.012,0.048] 

0.068(0.007); C.I [ 
0.059,0.077] 

0.070(0.008); C.I [ 
0.055,0.084] 

1 
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County characteristics       

Total unmet need for FP 
-0.029(0.001); C.I [ -0.032,-
0.027]   

0.002(0.003); C.I [ -
0.001,0.006] - 

% wants to have another child 
-0.011(0.001); C.I [ -0.012,-
0.01]   

0.001(0.002); C.I [ -
0.002,0.004] - 

3 months heard of FP on radio 
-0.008(0.000); C.I [ -0.009,-
0.007]   

0.001(0.001); C.I [ 
0.000,0.002] 

-0.001(0.001); C.I [ -
0.002,0.000] 

3 months heard of FP on TV 
-0.009(0.001); C.I [ -0.011,-
0.008]   

-0.001(0.002); C.I [ -
0.003,0.002] - 

3 months heard of FP on newspaper 
-0.017(0.001); C.I [ -0.019,-
0.014]   

-0.001(0.002); C.I [ -
0.005,0.002] - 

% husband knows wife using FP 
-0.006(0.000); C.I [ -0.007,-
0.006]   

-0.004(0.004); C.I [ -
0.008,0.001] - 

Percentage receiving antenatal care from 
skilled provider 

-0.006(0.000); C.I [ -0.007,-
0.006]   

-0.004(0.005); C.I [ -
0.011,0.003] - 

%age of women with births in last 5 
years and had more than 4 visits to ANC 

-0.009(0.000); C.I [ -0.01,-
0.009]   

0.009(0.003); C.I [ 
0.006,0.013] 

0.003(0.002); C.I [ 
0.000,0.006] 

%age of mothers with live births in past 5 
years who received at least 2 TTs during 
pregnancy 

-0.011(0.001); C.I [ -0.012,-
0.01]   

-0.002(0.002); C.I [ -
0.005,0.000] - 

% of women with births in last 5 years 
whose last birth was at a healthcare 
facility 

-0.008(0); C.I [ -0.008,-
0.007]   

-0.005(0.002); C.I [ -
0.008,-0.003] 

-0.008(0.002); C.I [ -0.011,-
0.005] 

Percentage delivered by a skilled 
provider 

-0.007(0.000); C.I [ -0.008,-
0.007]   

0.004(0.001); C.I [ 
0.002,0.005] 

0.002(0.001); C.I [ 
0.000,0.004] 

Natural log of county budget allocation 
to health 

-0.032(0.001); C.I [ -0.034,-
0.029]   

-0.002(0.030); C.I [ -
0.041,0.037] - 

Percentage that is Christian 
-0.006(0.000); C.I [ -0.007,-
0.006]   

-0.001(0.002); C.I [ -
0.003,0.001] - 
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Percentage of households reporting lack 
of food or money for food in last 7 days 

-0.015(0.001); C.I [ -0.016,-
0.013]   

0.000(0.001); C.I [ -
0.002,0.001] - 

Mean household size 
-0.144(0.006); C.I [ -0.155,-
0.133]   

-0.183(0.064); C.I [ -
0.265,-0.101] 

-0.193(0.016); C.I [ -0.223,-
0.162] 

¥ Variables selected for final model at p<0.20 significance level. Facility level maintained in the model for contextual importance                                                                  
ξ Final model, significance at p<0.05 

 1 
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Evidently, having specialists, including obstetricians, gynaecologists and radiologists, 1 

increased the quality of PAC services delivered. This assertion of quality care by specialists was 2 

also corroborated by patients, based on their expectations of quality of care.  Specialized service 3 

providers improved the quality of treatment by their skills in evacuation and availability in the 4 

facilities. Patients see availability of such specialized service providers as the solution to poor PAC 5 

evacuation outcomes which often led to the need for additional evacuation procedures, often 6 

referred to as “revacuation”:  “The miscarriage had initially happened like date 3 this month then 7 

I was cleaned in some other hospital but the person did not do the right job, then the complications 8 

started on Friday that is when I came here to seek more attention” (Patient, level 4, low quality) . 9 

There was additional evidence of high rates of complication, which were life-threatening to 10 

patients any time they could not access specialized treatment. This was especially the case in the 11 

management of patients with perforated uterus, who would always require a gynaecologist’s 12 

review before evacuation could be completed:  “Maybe the patient has developed a uterine rapture, 13 

that patient now might need theatre or a gynaecological review, but you might find that you have 14 

a hard time to get to that specialist, so you might end up losing the patient. So I will recommend 15 

that we have more trained specialist and more improved health facilities” (Provider, level 4, 16 

medium quality).  17 

Evidently, having specialists, including obstetricians, gynaecologists and radiologists, 18 

increased the quality of PAC services delivered. This assertion of quality care by specialists was 19 

also corroborated by patients, based on their expectations of quality of care.  Specialized service 20 

providers improved the quality of treatment by their skills in evacuation and availability in the 21 

facilities. Patients see availability of such specialized service providers as the solution to poor PAC 22 

evacuation outcomes which often led to the need for additional evacuation procedures, often 23 
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referred to as “revacuation”:  “The miscarriage had initially happened like date 3 this month then 1 

I was cleaned in some other hospital but the person did not do the right job, then the complications 2 

started on Friday that is when I came here to seek more attention” (Patient, level 4, low quality) . 3 

There was additional evidence of high rates of complication, which were life-threatening to 4 

patients any time they could not access specialized treatment. This was especially the case in the 5 

management of patients with perforated uterus, who would always require a gynaecologist’s 6 

review before evacuation could be completed:  “Maybe the patient has developed a uterine rapture, 7 

that patient now might need theatre or a gynaecological review, but you might find that you have 8 

a hard time to get to that specialist, so you might end up losing the patient. So I will recommend 9 

that we have more trained specialist and more improved health facilities” (Provider, level 4, 10 

medium quality).  11 

In any given facility, every additional unit in the number of deliveries and the number of 12 

contraceptive methods available for PAC patients increased the quality of PAC services by 0.03 13 

and 0.07 respectively. This evidence is also presented in paper 2, which further shows that each 14 

additional family planning method available for PAC patients to choose from increase their odds 15 

of a patient receiving a highly effective contraceptive method by 19.1 percent.  16 

At the county level, facilities within counties with higher rates of facility-based deliveries had 17 

0.008 lower quality PAC, similar to facilities in counties that had higher average household size 18 

(0.19), a potential indication of strained public health resources in these counties. However, 19 

facilities within counties that had a higher rate of skilled provider delivery were had 0.002 higher 20 

quality PAC.  21 
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4.4 Post-abortion contraception and repeat abortion 1 

Paper 2 assessed the level of post-abortion contraception among patients treated with 2 

complications from unsafe abortion in healthcare facilities in Kenya. By exploring the type of 3 

contraceptive method that patients received after PAC treatment, methods were classified 4 

according to their level of effectiveness (as described by Hatcher and Nelson [217] and updates by 5 

Keene and colleagues [168]). Accordingly, only 9.1 percent of all PAC patients received an 6 

effective contraceptive method, compared to 45.6 percent and 45.3 percent who received an 7 

ineffective method or no method at all respectively.  8 

There were clear differences between facility levels, with patients treated in lower-level 9 

facilities (level 2 and 3) having the highest rates of effective contraceptive method adoption 10 

compared to level 4, 5 and 6 facilities. Larger facilities suffered loss of patient follow-up, with 11 

most of the PAC patients referred to MCH clinics for FP services; this finding was corroborated 12 

in Paper 4.  Public facilities lagged behind private facilities, with only 7.3 percent of patients 13 

treated in public facilities receiving an effective contraceptive method compared to 13.2 percent 14 

of patients treated in private-for-profit and 10.2 percent of patients treated in private not-for-profit 15 

facilities as shown in Table 4:2. 16 

Using Bayesian mixed-effects ordered logit models, thethe effect of patient, facility and 17 

county characteristics on adoption of an effective contraceptive method were assessed. Table 4:3 18 

presents the results of four models used in this analysis. 19 

 20 

 21 

 22 
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Table 4:2 Description of patients treated for PAC in healthcare facilities according to type of 
contraceptive method received, by facility characteristics, 2012 

    

% No 
method 

[C.I] 

% Non-
effective 

[C.I] 

% 
Effective 

[C.I] % Total 

Chi2; Design-
based  F*; p 

value 

Numbe
r of 

women 

Health facility 
Characteristics 

 
  

   
    

  
 

  
   

    

Overall 
 

45.3 [40-
50.8] 

45.6 [40.9-
50.4] 

9.1 [6.6-
12.2] 100 

 
2,568 

Facility level 
       

Level 2 
 

38.9 [29.8-
48.9] 

51.2 [42.9-
59.3] 

10 [5.2-
18.3] 

38.9 
[29.8-
48.9] 

48.7;  1.06; 
p>0.1 

231 

Level 3 
 

49.1 [40.6-
57.6] 

40.5 [33.7-
47.8] 

10.4 [7-
15.1] 

49.1 
[40.6-
57.6] 796 

Level 4 
 

49.2 [38.7-
59.8] 

42.6 [33.2-
52.6] 

8.2 [4.4-
14.7] 

49.2 
[38.7-
59.8] 835 

Level 5 
 

39.8 [24.8-
57] 

58.5 [41.2-
73.9] 

1.7 [0.6-
4.3] 

39.8 
[24.8-57] 530 

Level 6 
 

31.3 [3-
87.1] 

67 [13.5-
96.4] 

1.7 [0.8-
3.4] 

31.3 [3-
87.1] 176 

Region 
       

Central & Nairobi 
 

46.1 [35.5-
57.2] 

41.4 [32.6-
50.8] 

12.5 [8.3-
18.3] 100.0 

103.0;  2.26; 
p<0.05 

839 

Coast & N. Eastern 
 

50.3 [37.1-
63.5] 

44.9 [34.1-
56.3] 

4.8 [1-
19.8] 100.0 337 

Eastern 
 

64 [50-76] 
32 [20.8-

45.8] 
3.9 [1.8-

8.5] 100.0 363 

Nyanza & Western 
 

33.4 [25-
43] 

55.3 [46.5-
63.7] 

11.3 [6.1-
20] 100.0 505 
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Table 4:2 Description of patients treated for PAC in healthcare facilities according to type of 
contraceptive method received, by facility characteristics, 2012 

    

% No 
method 

[C.I] 

% Non-
effective 

[C.I] 

% 
Effective 

[C.I] % Total 

Chi2; Design-
based  F*; p 

value 

Numbe
r of 

women 

Rift valley 
 

50.6 [39.7-
61.4] 

42.9 [33.3-
53] 

6.6 [3.6-
11.6] 100.0 524 

Ownership 
       

Public 
 

42 [35.6-
48.7] 

50.6 [44.7-
56.6] 

7.3 [4.7-
11.2] 100.0 

51.0; 1.96; 
p>0.1 

1,683 

Private for Profit 
 

51.6 [38.5-
64.4] 

35.2 [26.6-
45] 

13.2 [7-
23.5] 100.0 462 

Private not for profit 
 

49.8 [37.3-
62.2] 

40 [28.1-
53.2] 

10.2 [5.9-
17.2] 100.0 423 

Facility with FP or 
Gynae unit 

       

No Facilities 
 

54.5 [39.6-
68.7] 

36.0 [26.8-
46.4] 

9.4 [2.8-
27.4] 100.0 15.2;  0.92; 

p>0.1 

219 

Facilities 
 

43.9 [38.3-
49.7] 

47.1 [41.9-
52.3] 

9 [6.6-
12.1] 100.0 2,349 

PAC-trained staff 
always available 

       

Not always available 
 

44.8 [37.2-
52.6] 

47.1 [40.1-
54.3] 

8.1 [4.8-
13.3] 100.0 3.6;  0.27; 

p>0.1 

907 

Always available 
 

45.8 [38.4-
53.4] 

44.3 [38-
50.8] 

9.9 [6.8-
14.3] 100.0 1,661 

Average No. of staff 
trained to offer PAC¥ 

 

4.42 [ 3.13- 
5.72] 

4.47 [3.14- 
5.79] 

3.06 
[1.84- 
4.28] 

4.32 
[3.37- 
5.27] 

 
2,568 

No. of women 
 

1,144 1,191 233 2,568 
 

2,568 

¥ Pr(|T| > |t|) based on student t-test for means. * Rao and Scott second-order corrected Pearson statistic 

 1 
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Model 0 was an unstructured bivariate Bayesian mixed-effects ordered logit model of each 1 

explanatory variable used in this analysis. Models 1 and 2 were both unstructured comparison full 2 

Bayesian mixed-effects ordered logit models in Stata and WinBugs respectively. Model 3 was a 3 

structured Bayesian mixed-effects ordered logit model with county random non-spatial effects 4 

while the final model 4 was a convolution Bayesian mixed-effects ordered logit model with county 5 

spatial and non-spatial random effects. To ensure that linearity assumptions were met within the 6 

models, the lrm {rms} function on the rms package in R and the boxtid function in Stata were 7 

utilized. The lrm function fits binary and proportional odds ordinal logistic regression models 8 

using maximum likelihood estimation or penalized maximum likelihood estimation. On our case, 9 

we fitted the association between the log odds and the predicted values. As shown in the Figure 10 

4:3, the continuous predictors met the linearity assumption. For the continuous variables, this was 11 

confirmed with the Box-Tidwell model  (boxtid test in Stata), which transforms a predictor using 12 

power transformations and finds the best power for model fit based on maximal likelihood 13 

estimate. More precisely, a predictor 𝑥 is transformed into B1 + B2 xp and the best p is found using 14 

the maximal likelihood estimation. Besides estimating the power transformation, boxtid also 15 

estimates exponential transformations, which can be viewed as power functions on the exponential 16 

scale. 17 

Paper 2 discussed the results from the final convolution model which was selected based 18 

having the lowest DIC statistic (3793) compared to both the unstructured (3845) and structured 19 

(3798) models. Therefore, twas selected as the best fit model.  The structured and unstructured 20 

model goodness of fit and plots of estimates of uncertainty around the spatial estimated parameters 21 

are displayed in Figure 4:1 and Figure 4:2 respectively.  22 
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 1 

Figure 4:1 Uncertainty around the structured spatial estimates 2 

 3 

 4 

Figure 4:2 Uncertainty around the structured spatial estimates 5 

Using the convolution model, County 44, 46 and 47 had a higher uncertainty as the boxplot 6 

shows. In addition, we tested the non-linearity assumptions on all continuous explanatory variables 7 

in the convolution model, using the lrm {rms} function on the rms package in R software.  8 
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 1 

 2 

Figure 4:3 Linearity assumption check using lrm function in R 3 

Figure 4:4 shows the density plots for the beta coeficients from fitting the convolution model, 4 

while Figure 4:5 shows the density plots for the spatial estimates. 5 
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 1 

Figure 4:4 Density plots for beta coefficients 2 

 3 

 4 

Figure 4:5 Density plots for spatial coefficients 5 

According to this final model, patients with a previous history of an induced abortion had 81.2 6 

percent higher odds of adopting an effective contraceptive method compared with those who had 7 
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previously used a modern method of family planning, who were 63.7 percent more likely to adopt 1 

an effective method.  Similarly, patients who intended to delay or stop future pregnancies were 2 

also 51.9 percent and 60.5 percent more likely to adopt an effective contraceptive method after 3 

treatment for an abortion complication. According to the findings in paper 4, there was evidence 4 

of low knowledge level on resumption of contraception following an abortion among PAC patients 5 

and this, when not well managed through proper counselling led to uninformed post-abortion 6 

contraception decisions by the PAC patients:  “I am not sure on which family planning method to 7 

use and when. I don’t know if it is after this medication that I am going through or what” (Patient, 8 

level 5, good quality). 9 

Patients treated in level 4-6 facilities had 55.0 percent lower odds of adopting an effective 10 

contraceptive method compared to patients treated in lower-level facilities. However, patients 11 

treated in public facilities were almost thrice as likely to adopt an effective method compared to 12 

patients treated in private facilities. While service providers cited loss to follow-up of patients 13 

between PAC and FP clinics, the unavailability of contraceptive methods or commodities within 14 

the facilities was another concern to many patients interviewed in public facilities. 15 
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Table 4:3 Mixed-effects odds of PAC patients adopting effective contraceptive methods in healthcare facilities in Kenya 

    

STATA MODEL 
0 Bivariate 

women, facility 
and county level 
characteristics 

STATA MODEL 
1 Unstructured 
women, facility 

and county-level 
characteristics 

BUGS 
MODEL 2: 

Unstructured 
Ordered 

Logit Model 

BUGS MODEL 3: 
Structured 

Ordered Logit 
Model 

BUGS MODEL 
4: Convolution 

model 

    
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

OR (SD) 
[2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

Patient characteristics  

Age category: Ref 
(10-19yrs) 20-29yrs 

0.884(0.086)[0.707-
1.098] 

0.907(0.010)[0.886-
0.932] 

0.868(0.172) 
[0.622 -1.214] 

0.868 (0.172) 
[0.622 -1.214] 

0.868(0.172) 
[0.622 -1.214] 

  30 +yrs 
1.242(0.114)[1.013-

1.536] 
0.849(0.024)[0.800-

0.908] 
0.822(0.188) 
[0.571 -1.186] 

0.822 (0.188) 
[0.571 -1.186] 

0.822(0.188) 
[0.571 -1.186] 

Marital status: Ref 
(Never married) 

Married/Living 
together 

1.042(0.106)[0.835-
1.299] 

0.984(0.032)[0.924-
1.066] 

1.192(0.154) 
[0.881 -1.599] 

1.192 (0.154) 
[0.881 -1.599] 

1.192(0.154) 
[0.881 -1.599] 

  Divorced 
1.476(0.277)[0.939-

2.197] 
1.225(0.054)[1.133-

1.371] 
1.249(0.226) 
[0.796 -1.942] 

1.249 (0.226) 
[0.796 -1.942] 

1.249(0.226) 
[0.796 -1.942] 

Education: Ref 
(No education) Primary 

0.955(0.094)[0.773-
1.175] 

0.831(0.086)[0.687-
1.053] 

0.881(0.274) 
[0.519 -1.506] 

0.881 (0.274) 
[0.519 -1.506] 

0.881(0.274) 
[0.519 -1.506] 

  Secondary 
0.916(0.086)[0.732-

1.114] 
0.939(0.086)[0.795-

1.186] 
0.897(0.289) 
[0.508 -1.558] 

0.897 (0.289) 
[0.508 -1.558] 

0.897(0.289) 
[0.508 -1.558] 

  Post-secondary 
1.308(0.166)[0.981-

1.743] 
1.158(0.089)[0.983-

1.385] 
1.155(0.324) 
[0.607 -2.135] 

1.155 (0.324) 
[0.607 -2.135] 

1.155(0.324) 
[0.607 -2.135] 
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Table 4:3 Mixed-effects odds of PAC patients adopting effective contraceptive methods in healthcare facilities in Kenya 

    

STATA MODEL 
0 Bivariate 

women, facility 
and county level 
characteristics 

STATA MODEL 
1 Unstructured 
women, facility 

and county-level 
characteristics 

BUGS 
MODEL 2: 

Unstructured 
Ordered 

Logit Model 

BUGS MODEL 3: 
Structured 

Ordered Logit 
Model 

BUGS MODEL 
4: Convolution 

model 

    
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

OR (SD) 
[2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

Occupation: Ref 
(Farmer/unskilled) Skilled/clerical 

1.388(0.142)[1.105-
1.733] 

0.915(0.021)[0.87-
0.960] 

1.072(0.155) 
[0.791 -1.448] 

1.072 (0.155) 
[0.791 -1.448] 

1.072(0.155) 
[0.791 -1.448] 

  Student 
0.814(0.106)[0.602-

1.066] 
0.718(0.038)[0.633-

0.807] 
0.775(0.209) 
[0.513 -1.168] 

0.775 (0.209) 
[0.513 -1.168] 

0.775(0.209) 
[0.513 -1.168] 

  Unemployed/housewife 
0.779(0.081)[0.619-

0.985] 
0.793(0.034)[0.714-

0.857] 
0.823(0.134) 
[0.633 -1.064] 

0.823 (0.134) 
[0.633 -1.064] 

0.823(0.134) 
[0.633 -1.064] 

Religion: Ref 
(Roman Catholic) Other Christian 

1.020(0.105)[0.807-
1.278] 

0.936(0.034)[0.870-
1.024] 

0.985(0.115) 
[0.786 -1.239] 

0.985 (0.115) 
[0.786 -1.239] 

0.985(0.115) 
[0.786 -1.239] 

  Muslim 
0.563(0.127)[0.342-

0.917] 
0.599(0.02)[0.559-

0.650] 
0.609(0.256) 
[0.369 -1.014] 

0.609 (0.256) 
[0.369 -1.014] 

0.609(0.256) 
[0.369 -1.014] 

  Other religion 
2.464(1.113)[0.842-

5.718] 
1.745(0.066)[1.612-

1.896] 
2.17(0.448) 
[0.91 -5.165] 

2.17 (0.448) [0.91 -
5.165] 

2.17(0.448) [0.91 
-5.165] 

Severity levelβ:: 
Ref (Mild) Moderate  

1.125(0.112)[0.896-
1.408] 

1.268(0.048)[1.175-
1.373] 

1.029(0.127) 
[0.801 -1.321] 

1.029 (0.127) 
[0.801 -1.321] 

1.029(0.127) 
[0.801 -1.321] 

  Severe  
0.840(0.091)[0.654-

1.044] 
0.975(0.073)[0.814-

1.139] 
0.777(0.14) 
[0.587 -1.023] 

0.777 (0.14) [0.587 
-1.023] 

0.777(0.14) 
[0.587 -1.023] 
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Table 4:3 Mixed-effects odds of PAC patients adopting effective contraceptive methods in healthcare facilities in Kenya 

    

STATA MODEL 
0 Bivariate 

women, facility 
and county level 
characteristics 

STATA MODEL 
1 Unstructured 
women, facility 

and county-level 
characteristics 

BUGS 
MODEL 2: 

Unstructured 
Ordered 

Logit Model 

BUGS MODEL 3: 
Structured 

Ordered Logit 
Model 

BUGS MODEL 
4: Convolution 

model 

    
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

OR (SD) 
[2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

Gestational age: 
Ref (First 
trimester) Second trimester 

0.827(0.083)[0.664-
1.050] 

0.861(0.049)[0.759-
0.977] 

0.904(0.104) 
[0.737 -1.11] 

0.904 (0.104) 
[0.737 -1.11] 

0.904(0.104) 
[0.737 -1.11] 

Gravidity :Ref 
(Paragravida) § Multigravida 

1.224(0.109)[1.017-
1.501] 

1.213(0.076)[1.049-
1.395] 

1.202(0.142) 
[0.906 -1.587] 

1.202 (0.142) 
[0.906 -1.587] 

1.202(0.142) 
[0.906 -1.587] 

  Grand multigravida 
1.245(0.151)[0.940-

1.656] 
1.266(0.057)[1.143-

1.369] 
1.311(0.199) 
[0.884 -1.94] 

1.311 (0.199) 
[0.884 -1.94] 

1.311(0.199) 
[0.884 -1.94] 

Previous 
abortions: Ref 
(None) One or more 

2.154(0.420)[1.329-
3.212] 

1.950(0.100)[1.712-
2.161] 

1.818(0.209) 
[1.206 -2.748] 

1.818 (0.209) 
[1.206 -2.748] 

1.818(0.209) 
[1.206 -2.748] 

Contraception 
:Ref (Not using 
modern) Using modern 

1.898(0.202)[1.503-
2.386] 

1.756(0.067)[1.613-
1.912] 

1.637(0.113) 
[1.312 -2.042] 

1.637 (0.113) 
[1.312 -2.042] 

1.637(0.113) 
[1.312 -2.042] 

Pregnancy 
wantedness: Ref 
(Wanted then) Wanted later 

1.343(0.143)[1.054-
1.700] 

1.358(0.050)[1.252-
1.478] 

1.519(0.131) 
[1.169 -1.961] 

1.519 (0.131) 
[1.169 -1.961] 

1.519(0.131) 
[1.169 -1.961] 
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Table 4:3 Mixed-effects odds of PAC patients adopting effective contraceptive methods in healthcare facilities in Kenya 

    

STATA MODEL 
0 Bivariate 

women, facility 
and county level 
characteristics 

STATA MODEL 
1 Unstructured 
women, facility 

and county-level 
characteristics 

BUGS 
MODEL 2: 

Unstructured 
Ordered 

Logit Model 

BUGS MODEL 3: 
Structured 

Ordered Logit 
Model 

BUGS MODEL 
4: Convolution 

model 

    
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

OR (SD) 
[2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

  Did not want 
1.285(0.131)[1.004-

1.608] 
1.314(0.025)[1.259-

1.371] 
1.605(0.142) 
[1.22 -2.124] 

1.605 (0.142) [1.22 
-2.124] 

1.605(0.142) 
[1.22 -2.124] 

Referred: Ref 
(Not referred) Referred 

1.130(0.114)[0.889-
1.406] 

1.062(0.033)[0.99-
1.136] 

1.064(0.107) 
[0.864 -1.314] 

1.064 (0.107) 
[0.864 -1.314] 

1.064(0.107) 
[0.864 -1.314] 

Facility characteristics  

  
Level of facility 4-5  
(Ref: Level 2-3) 

0.572(0.150)[0.323-
0.967] 

0.430(0.023)[0.375-
0.466] 

0.45(0.317) 
[0.246 -0.847] 

0.45 (0.317) [0.246 
-0.847] 

0.45(0.317) 
[0.246 -0.847] 

  Public (Ref: Private) 
1.231(0.359)[0.628-

2.188] 
2.784(0.148)[2.428-

3.078] 
2.604(0.295) 
[1.456 -4.591] 

2.604 (0.295) 
[1.456 -4.591] 

2.604(0.295) 
[1.456 -4.591] 

  
Facility has evacuation 
room  

2.911(0.440)[2.051-
4.111] 

3.340(0.106)[3.106-
3.582] 

2.921(0.161) 
[2.144 -4.035] 

2.921 (0.161) 
[2.144 -4.035] 

2.921(0.161) 
[2.144 -4.035] 

  Ob-gyn (Ref: None) 
1.044(0.306)[0.498-

1.918] 
1.672(0.039)[1.581-

1.75] 
1.125(0.32) 
[0.608 -2.136] 

1.125 (0.32) [0.608 
-2.136] 

1.125(0.32) 
[0.608 -2.136] 

  
Facility has maternity 
services 

0.384(0.159)[0.159-
0.783] 

0.613(0.019)[0.577-
0.656] 

0.423(0.364) 
[0.205 -0.869] 

0.423 (0.364) 
[0.205 -0.869] 

0.423(0.364) 
[0.205 -0.869] 
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Table 4:3 Mixed-effects odds of PAC patients adopting effective contraceptive methods in healthcare facilities in Kenya 

    

STATA MODEL 
0 Bivariate 

women, facility 
and county level 
characteristics 

STATA MODEL 
1 Unstructured 
women, facility 

and county-level 
characteristics 

BUGS 
MODEL 2: 

Unstructured 
Ordered 

Logit Model 

BUGS MODEL 3: 
Structured 

Ordered Logit 
Model 

BUGS MODEL 
4: Convolution 

model 

    
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

OR (SD) 
[2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

  
Burden of PAC to facility 
(Ref: Not burden) 

1.588(0.377)[0.983-
2.629] 

1.362(0.095)[1.182-
1.595] 

1.456(0.274) 
[0.839 -2.522] 

1.456 (0.274) 
[0.839 -2.522] 

1.456(0.274) 
[0.839 -2.522] 

  
No. of PAC trained 
providers 

- - 
1.007(0.173) 
[0.715 -1.433] 

1.007 (0.173) 
[0.715 -1.433] 

1.007(0.173) 
[0.715 -1.433] 

  
Trained PAC SP always 
available (Ref: Not) 

1.375(0.462)[0.687-
2.666] 

1.052(0.053)[0.940-
1.164] 

1.039(0.307) 
[0.571 -1.912] 

1.039 (0.307) 
[0.571 -1.912] 

1.039(0.307) 
[0.571 -1.912] 

  
Number of FP methods 
available 

1.247(0.065)[1.098-
1.379] 

1.130(0.020)[1.086-
1.175] 

1.191(0.071) 
[1.041 -1.378] 

1.191 (0.071) 
[1.041 -1.378] 

1.191(0.071) 
[1.041 -1.378] 

  Quality of PAC at facility 
1.000(0.001)[0.998-

1.001] 
0.998(0.001)[0.996-

1.000] 
0.999(0.001) 
[0.997 -1.001] 

0.999 (0.001) 
[0.997 -1.001] 

0.999(0.001) 
[0.997 -1.001] 

County characteristics  

  
Level of unmet need for 
FP 

1.005(0.023)[0.970-
1.063] 

1.004(0.018)[0.965-
1.046] 

1.007(0.026) 
[0.959 -1.06] 

1.007 (0.026) 
[0.959 -1.06] 

1.007(0.026) 
[0.959 -1.06] 

  
% of exposure to FP on 
radio 

1.006(0.005)[0.996-
1.016] 

1.005(0.004)[0.996-
1.014] 

1.007(0.005) 
[0.996 -1.017] 

1.007 (0.005) 
[0.996 -1.017] 

1.007(0.005) 
[0.996 -1.017] 
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Table 4:3 Mixed-effects odds of PAC patients adopting effective contraceptive methods in healthcare facilities in Kenya 

    

STATA MODEL 
0 Bivariate 

women, facility 
and county level 
characteristics 

STATA MODEL 
1 Unstructured 
women, facility 

and county-level 
characteristics 

BUGS 
MODEL 2: 

Unstructured 
Ordered 

Logit Model 

BUGS MODEL 3: 
Structured 

Ordered Logit 
Model 

BUGS MODEL 
4: Convolution 

model 

    
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

OR (SD) 
[2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 
OR (SD) [2.5% - 

97.5% Cr. I] 

  
% of ANC attended by 
skilled SP 

1.027(0.009)[1.010-
1.047] 

0.981(0.014)[0.950-
1.011] 

0.962(0.012) 
[0.943 -0.993] 

0.962 (0.012) 
[0.943 -0.993] 

0.962(0.012) 
[0.943 -0.993] 

  % tetanus vaccine 
1.016(0.009)[1.001-

1.039] 
1.007(0.011)[0.982-
1.032] 

1.015(0.018) 
[0.984 -1.048] 

1.015 (0.018) 
[0.984 -1.048] 

1.015(0.018) 
[0.984 -1.048] 

  

Natural log of county 
budget allocation to 
health 

1.136(0.041)[1.050-
1.218] 

1.050(0.057)[0.958-
1.190] 

1.114(0.077) 
[0.939 -1.237] 

1.114 (0.077) 
[0.939 -1.237] 

1.114(0.077) 
[0.939 -1.237] 

  
% reporting lack of food 
in last 7 days 

1.000(0.008)[0.985-
1.020] 

0.995(0.008)[0.977-
1.013] 

0.995(0.009) 
[0.978 -1.013] 

0.995 (0.009) 
[0.978 -1.013] 

0.995(0.009) 
[0.978 -1.013] 

Model DIC   3845 (193.6) 3798 (187.6) 3793 (190.8) 

 1 
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Most  facilities did not maintain stocks of equipment requisite fo administration of long-acting 1 

and permanent methods. In most facilities, patients reported receiving only short-acting methods, 2 

such as pills and condoms. To some, traveling back to the facilities for either injectable 3 

contraceptives or for pills was undesirable, and hence, they left the facility without a family 4 

planning method: “After I had been treated, she sat me down, but I never wanted it. I saw that it 5 

would be very far for me to come from Kibera up to here because of family planning” (Patient, 6 

level 4, good quality). Similarly, in facilities that had a separate evacuation procedure room used 7 

for PAC services, and those that also offered maternity services, patients were three times as likely 8 

and 57.7 percent less likely to adopt an effective method respectively.  9 

The availability of a wide variety of contraceptive methods at facilities increased the chance 10 

of a patient adopting an effective method by 19.1 percent. Most county-level covariates did not 11 

show any significant association with adoption of effective contraceptive methods. However, 12 

patients receiving PAC services in counties with higher rates of provider-attended ANC services 13 

were interestingly less likely to adopt an effective contraceptive method. Notably, counties in the 14 

Lake Victoria basin showed significantly higher rates of adoption of effective contraceptive 15 

methods compared to other counties in the country, as shown in Figure 4:6 (A) and (B). 16 

 17 

 18 

 19 

 20 

 21 
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 1 

  2 

 3 Figure 4:6 Structured and unstructured (Convolution) spatial effect on odds of adoption of an effective 
contraceptive method 

A B 
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5 DISCUSSION 1 

The results discussed above present a complete case of the nature and form of PAC service 2 

delivery, in healthcare facilities in Kenya. In this study, we established that quality of PAC is 3 

health facilities varies according to the level of health facility. Larger hospitals were less likely to 4 

provide quality PAC compared to lower level facilities, although the relationship was statistically 5 

insignificant. Public facilities lagged behind their private counterparts in the provision of quality 6 

of care. However, certain facility characteristics were associated with quality PAC, among them, 7 

having a separate evacuation rooms, having or providing specialized Ob-gyn services, having a 8 

wider range of contraceptive commodities as well as having a facility offering maternity services. 9 

Similarly, on adoption of an effective contraceptive method by PAC patients, this study unveils 10 

certain facility and patient characteristics that placed these patients at a better stead of adopting an 11 

effective contraceptive method following PAC. At the facility level, similar to general quality of 12 

PAC, the odds of a PAC patient adopting an effective contraceptive method is highly associated 13 

with the facility level: patients treated for PAC in larger hospitals were less likely to adopt an 14 

effective contraceptive method. Having a separate PAC procedure room and having a variety of 15 

contraceptive commodities and services increased the odds of adoption. However, unlike quality 16 

of care, PAC patients in facilities that also had maternity services had lower odds of adopting an 17 

effective contraceptive method. At the patient level, the odds of adopting an effective contraceptive 18 

method was associated with patient’s religion, having a previous abortion, previous contraceptive 19 

use, and patient’s fertility intentions. From the qualitative exploration of patients’ and provider 20 

perceptions of quality PAC, patients perceived quality PAC as demonstrated by the service 21 

provider’s confidence and the level of privacy during service delivery. For service providers, 22 

quality is mainly demonstrated through the availability equipment and tools, and the readiness of 23 

providers to offer PAC services. While service providers perceive quality as a matter of saving 24 
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lives and reducing the need for referral through empowering the facility of first contact to provide 1 

quality PAC services, for patients, quality PAC is depicted by strong interpersonal skills among 2 

service providers to provide a supportive environment to the patient. These mainly include 3 

showing care to the patients, empathising with patients, and providing personalized services.  4 

Finally, this study explored the policy and legal environment in Kenya and its effect on 5 

provision of quality PAC. Lack of trust between patients and service providers as well as lack of 6 

clear guidelines for the provision of safe legal abortion in health facilities dominated these 7 

discussions. In addition to trust, service providers reported inadequacy of training on PAC 8 

provision and general lack of proper infection control mechanisms in their facilities as a factor 9 

leading to delayed care, the need for referral, and exposure of patients to nosocomial infections.  10 

In interpreting these findings, there is a need to be cognizant of certain limitations, among 11 

them its reliance on data from health facilities. Access to healthcare in Kenya is not universal, and 12 

specifically, there are problems in this regard in rural areas [1,19,20,181]. Given this, there are 13 

possibilities of selection bias, and patient-level findings may not necessarily be a true reflection of 14 

the community from where patients are drawn. However, PAC services in Kenya are mainly 15 

accessed at healthcare facilities and the number of women accessing services from elsewhere 16 

would probably be negligible. In addition, although some data were observational, some of the 17 

questions asked in the different surveys were based on either patient or provider recall and this 18 

could have resulted in recall biases. Furthermore, abortion is illegal in Kenya and any PAC survey 19 

is likely to result in under-reporting of induced abortion and over-reporting of spontaneous 20 

abortions. In this study, effort was made to ensure the provider had the best chance to identify each 21 

patient as having had either a spontaneous or intentional miscarriage. In addition, the PDS data 22 

were collected by service providers as they served PAC patients; given the illegality of abortions, 23 
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there could be pockets of incorrect capturing of information. Because of these reporting 1 

limitations, exit interviews were conducted with discharged PAC clients, providing a unique 2 

complementary data source on their perceptions of quality of care in these healthcare facilities. 3 

Finally, the study combined data from the 2012 national survey with a 2016-2017 subsample of 4 

facilities. The four-year time lapse may not be negligible, and policy shifts during this period in 5 

Kenya may have significantly improved the level of quality of care in healthcare facilities or 6 

affected its determinants. 7 

This section further discusses these results, reflecting on existing evidence on quality of 8 

PAC in Kenya, and identifying key programmatic and policy implications of the above finding. 9 

There is a dearth of evidence on quality of PAC in Kenya, and not much emphasis has been placed 10 

in recent past on assessing these services against existing global quality of care frameworks for 11 

provision of post-abortion care.  12 

These results present interesting relationships among healthcare facilities according to 13 

different measures of quality, including whether quality is viewed as a single item measure or a 14 

collection of measures. The common determinants of quality of PAC give an indication of the need 15 

for service provision that responds to the needs of patients, and is centred on the patient, rather 16 

than centred on the provider or the facility, without diminishing the role that the provider and the 17 

facilities play in influencing quality.  18 

5.1 Abortion complication treatment 19 

In July 2002, the Post-Abortion Care Consortium community taskforce recommended the 20 

treatment and management of abortion complications as one of the pillars of quality post-abortion 21 

care. As presented in the above results, treatment of abortion complications is often impeded by 22 
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several structural, institutional and organisational factors, as well as logistic and human capital 1 

challenges. These include the relationship/interaction between service providers and patients, 2 

inadequacy and unavailability of equipment, inadequate provider skills, and lack of clear policy 3 

guidelines for abortion care. 4 

Among the key measures of post-abortion care quality at the health facility level is the use 5 

of appropriate technology in managing PAC patients. Use of inappropriate technology in the 6 

management of PAC patients was high, as reported by healthcare providers and patients, especially 7 

in higher-level facilities;  this has been shown to be a risk factor for patients treated in these large 8 

hospitals [214]. These findings corroborate those of an earlier study in Kenya, which found that 9 

use of D & C, an outdated post-abortion care management procedure, was common in Level 4,5 10 

and 6 facilities, despite a visible concentration of trained service providers in these facilities [22]. 11 

While the quality of care may not depend on provider training alone, the availability of trained 12 

service providers for actual service delivery could be responsible for the quality shortfall [59].  13 

This gap is also demonstrated in this study findings: in most cases, patients were left overnight in 14 

the care of less qualified service providers, who could only provide primary care such as pain 15 

management and administration of fluids to patients.  16 

The availability of a procedure room specifically for PAC procedures increased the level 17 

of patient privacy and confidence with services. Both service providers and patients agree on the 18 

role played by this privacy in building trust between patients and providers for more effective 19 

counselling and treatment, especially one that guaranteed adoption of effective contraceptive 20 

methods for prevention of repeat abortion, as demonstrated in two Mexican studies by Langer et 21 

al. [218,219]. In Kenya, a more recent study also demonstrated how improved privacy increases 22 

contraceptive uptake [196].  23 
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In addition to providers and equipment in quality PAC services, service integration 1 

increases quality of PAC: it ensures that all PAC-related services were available on the same 2 

location of evacuation, with clear linkages between facilities where full integration was 3 

impracticable.  4 

5.2 Post-abortion contraception and repeat abortion 5 

Supporting the above need for service integration, a Myanmar study [220] demonstrated the need 6 

for increasing and sustaining contraceptive commodities for PAC patients in order to improve 7 

quality of PAC. Such an improvement, coupled with strong provider training, increased the 8 

patient’s choice of methods and chance for contraceptive adoption.  As demonstrated when 9 

assessing quality of PAC, higher-level facilities were seen as a deterrent to post-abortion 10 

contraception, with more patients having been reached with effective contraception in smaller 11 

facilities compared to large hospitals. Lack of proper service integration and loss to follow-up for 12 

patients after PAC treatment were possible contributions to the low rates of contraceptive uptake. 13 

This was especially so in cases where facilities were less likely to offer PAC and contraception on 14 

the same location, requiring patients to move between departments to access contraception 15 

following a PAC treatment. A similar study demonstrated these missed opportunities, which were 16 

higher in stand-alone facilities and in facilities which lacked clear referral mechanisms for post-17 

abortion contraception, especially referral for effective contraceptive methods [221]. The 18 

autonomy of patients in decision making for contraception was also shown to increase the uptake 19 

of more effective methods of contraception. This could be achieved through the combined efforts 20 

to improve the capacity of service providers to offer quality PAC, while ensuring the availability 21 

of commodities in the facilities at all times.   22 
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Regional variations in the adoption of effective contraception were also demonstrated using 1 

geo-spatial analyses, to demonstrate how different and may be unrelated county-level interventions 2 

may have impacted the adoption of more effective family planning methods. Regions in the 3 

western parts of Kenya depicted higher rates of effective contraceptive adoption compared to other 4 

regions. Interestingly, these regions have higher rates of HIV prevalence and the patterns identified 5 

in this study relating to contraception could reflect some of the positive unintended outcomes of 6 

HIV interventions, which have improved levels of knowledge and triggered positive attitudes 7 

towards contraception. This influence on contraceptive behaviour was also demonstrated in a study 8 

in the western Kenya region [222]. There is in addition evidence that this region has seen a specific 9 

concentration of family planning interventions, which target increasingly the preference and 10 

adoption of long-acting contraceptive methods [223,224]. These interventions were mainly driven 11 

by the need to reverse the stall in fertility decline which was witnessed in this region between 1998 12 

and 2009 [181]. Furthermore, recent national estimates have corroborated these findings, 13 

demonstrating the increased uptake of long-acting reversible contraceptive methods in this region 14 

compared to other regions, especially the adoption of implants as a preferred form of pregnancy 15 

prevention in the Western Kenya region [1].  16 

5.3 Post-abortion care seeking behaviour 17 

The manner in which patients seek PAC services is dictated by their previous exposure to these 18 

services and knowledge of the existence and quality of services available in healthcare facilities. 19 

However, the exposure to care which was reported in some of the facilities was not supportive of 20 

future service PAC service utilization. Patients were often referred to other facilities for certain 21 

services that were unavailable in their facilities of choice, either due to lack of equipment, 22 

unavailability of qualified service providers, or the prohibitive cost of services. In some cases, 23 
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patients were fully referred to other facilities, while in other cases, patients would be partially 1 

referred with the intent that they return to the referring facility for completion of treatment. A 2 

previous study also demonstrated the need for minimizing the delays in care, which was 3 

attributable to these long, and sometimes, unnecessary or avoidable referrals [6]. The size of the 4 

facility was not always the determinant of referral, as would be the case if only smaller facilities 5 

referred patients to larger facilities. However, there were instances of patient referral between two 6 

or more higher-level facilities, and between public and private facilities for certain procedures, 7 

especially when those specific procedures were restricted or unavailable in some facilities. Of 8 

concern was the common referral of patients to other facilities or other departments for family 9 

planning, as well as referrals to other facilities for obstetric or abdominal scans and medications. 10 

For family planning, long-acting and permanent methods were the most affected, with most of the 11 

patients referred for these methods. Paper 2 provides evidence on the need for availing 12 

contraceptive methods to PAC patients and how the variety of these methods increased the 13 

likelihood of patients adopting more effective family planning methods, similar to findings of a 14 

2010 research conducted in the United States [221]. According to Thompson, higher contraceptive 15 

coverage increased patient use of family planning. However, other studies have also shown the 16 

need for improving the effectiveness of contraceptive methods to PAC patients for prevention of 17 

repeat abortions. 18 

Integrating PAC and family planning is also seen as a way of reducing the loss to follow-19 

up for patients, especially for patients treated in larger hospitals where PAC service and family 20 

planning are likely to be offered at different locations, with inefficient linkages between these 21 

departments to ensure completeness of PAC treatment [225].  22 



Student No. 1034515 
 

 
117

The role of service providers was also emphasized in paper 3. The critical link that they 1 

provide in establishing trust and assurance of confidentiality to patients was discussed; this has 2 

also been shown elsewhere as an essential element of care which PAC patients seek in healthcare 3 

facilities [18].  4 

Another service provider characteristic of interest in healthcare seeking is their confidence 5 

and professionalism, which patients consider when making a choice between facilities or even 6 

between seeking PAC service from healthcare facilities and whether to opt for self-medication or 7 

home remedies. Service providers who presented with confidence to patients often built trust by 8 

the patients over the services, and improved satisfaction and hence, adoption of family planning 9 

among PAC patients [226]. In addition to confidence of service providers, their attitudes towards 10 

abortion and abortion care led to various levels of discrimination in PAC service delivery. As 11 

presented in Paper 3, providers formed opinions about patients based on their own beliefs or 12 

perceptions, which often led to moralization of abortion among service providers. These providers 13 

perceived some patients as undeserving of care, and in the case of young women and adolescents, 14 

they often denied them contraceptive methods. Puri and colleagues [227] had similar findings in 15 

Nepal, where service providers believed that post-abortion contraception would only increase 16 

patients’ sexual risks leading to further unintended pregnancies. These trends of stereotypic and 17 

moralistic opinions on patients continue to thrive in healthcare facilities despite evidence that 18 

comprehensive PAC, including post-abortion contraception, reduces the risks of repeat abortion 19 

[189,228]. 20 

The cost of PAC in healthcare facilities is still a deterrent to service access for women 21 

seeking post-abortion care. This high cost is not only in private facilities, but also in public 22 

facilities where services are presumed to be free. Indirect cost such as transport to the facilities is 23 
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compounded by additional costs associated with lack of certain services and referrals between 1 

facilities. Patients often faced unanticipated costs, especially when complications worsened in the 2 

process of seeking care.  Even for patients who could still pay for the services, however, additional 3 

challenges such as mode of payment due to strict payment options for services either made services 4 

inaccessible or delayed access. Billings and colleagues [84] demonstrated the need for better 5 

financial inclusivity in PAC service delivery, to include health systems access and financial impact 6 

institutionalization. This can be achieved through improved internal processes, especially within 7 

public healthcare, to reduce delays in service delivery, while ensuring that availability of PAC 8 

services to many, and improving service uptake. According to Grimes and colleagues (2006), 9 

expansion of service access can be achieved through reduction of both direct and indirect costs of 10 

care, which are known to drain health systems while straining patients of their incomes by 11 

diversion of family incomes to healthcare. Adoption of low-technology PAC services that demand 12 

less skills and task-shifting from specialized care can lead to improved service availability by cost-13 

reduction, though this must be complemented with more awareness and less community 14 

stigmatization of abortion, for timely care seeking [18].  15 

5.4  Abortion care and policy in Kenya 16 

Access to abortion care remains restricted in Kenya. Women faced with unwanted pregnancies 17 

often resort to unsafe terminations and only seek care in healthcare facilities when faced with 18 

complications from these procedures. While the entry of a wider range of abortifacients in the 19 

Kenyan pharmaceutical market may have reduced the use of crude methods of termination, a 20 

decline in the rate of abortion complications may not be guaranteed by the current availability and 21 

unregulated access to these medications [3]. However, proper guidelines and regulations can reap 22 

maximum benefits of these abortifacients, leading to a decrease in abortion complications though 23 
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improved efficiency, reduced side-effects and better acceptability. Although these benefits may 1 

not be fully realized in settings where abortion is still illegal, it can be argued that streamlining 2 

access to medical abortifacients is as good as legalizing abortion [229].  3 

     For quality PAC services, communication and building trust between the patient and 4 

service provider encourages openness and strict adherence to treatment procedures where these 5 

procedures are available. As presented in papers 2, 3 and 4 in this study, trust building, as 6 

established by the essential elements of PAC model [49], facilitates the provider with full history 7 

of the patient’s condition and supports the use of appropriate technology while managing specific 8 

cases of post-abortion complication. With the prevailing abortion restrictions, and as indicated by 9 

participants in this study, patients withhold information on the timing of their abortion. It is also 10 

evident that most facilities lack proper diagnostic equipment, especially ultrasound and x-ray 11 

facilities that would otherwise provide more accurate information on gestation, even without full 12 

and accurate patient disclosure.  13 

The consequences of abortion restrictions affect adolescents and young women 14 

disproportionately, though other unmarried women are also vulnerable [102]. Service providers 15 

develop personal techniques of handling incomplete disclosure, which can knowingly or otherwise 16 

lead to discrimination against certain patients based on their age or marital status. Recent studies 17 

have also shown that young women in Kenya are adversely affected by poor access and availability 18 

of safe abortion services, and are more likely to have an unsafe abortion. They are also more likely 19 

to suffer longer delays in seeking care and hence, present in health facilities with more severe 20 

complications. This form of discrimination within healthcare facilities may not be limited to PAC, 21 

but also to access to contraception, which exposes these young women to future unwanted 22 

pregnancies and further abortion [21,22,38].     23 
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In most facilities, post-abortion care services are offered within obstetric and 1 

gynaecological wards, although some of the PAC cases are managed in the outpatients care 2 

departments. The organization of healthcare services in health facilities, especially in public 3 

facilities, pose additional challenges, with some providers expressing their frustration with the 4 

unavailability of equipment, medication and essential consumables. Even when the necessary 5 

equipment is available, their readiness for use is often limited due to the large numbers of patients 6 

and limited equipment, or the longer processes of preparing this equipment, especially sterilization 7 

prior to reuse. Even with well-trained personnel, with such delayed availability of equipment, 8 

patients may miss certain procedures or the procedure may be delayed, leading to severe 9 

complications, even while patients are within healthcare facilities. In other cases, the decision to 10 

purchase equipment and to stock the facilities with commodities is vested in procurement officers 11 

who are less likely to comprehend or are not well informed on the role of timely intervention for 12 

PAC patients. 13 

  There are currently no clear guidelines for abortion care in Kenya [196]. The effect of 14 

such inadequacy in healthcare management is that providers lack confidence in their ability to offer 15 

PAC services and are fearful because of the lack of professional indemnity.  Patients too, expressed 16 

that their choice of services and providers is largely informed by the providers’ confidence. Service 17 

providers fear handling certain patients for lack of legal backing, and the fear of exposure to 18 

litigations. Such providers are always quick to refer patients, in order to reduce their risks, and this 19 

can adversely affect the timeliness of care.  20 

The need for institutionalization and collaboration between healthcare services and 21 

international public health institutions has been seen as one way of ensuring access to quality post-22 

abortion care [84]. As presented in this study, service providers acknowledge the role of such 23 
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collaborative initiatives on service quality, by facilitation of knowledge sharing and improving the 1 

community’s awareness of the risks of unsafe abortion [218].  A similar study in Argentina, 2 

seeking to enquire on patient handling by service providers, also detailed how training providers 3 

on specific areas of PAC patient management caused them to replace denial with self-assessment, 4 

which ultimately improved the quality of services they offered [77].   5 
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6 CONCLUSION 1 

Post-abortion care is a critical component of emergency obstetric care, for women suffering from 2 

complications from unsafe abortion. Without emergency care, these complication can lead to death 3 

or long-term sequelae including infertility. The current post-abortion care services as offered in 4 

healthcare facilities in Kenya are deficient of quality, and there is need to refocus these services to 5 

better serve women with complications from unsafe abortion for improved service uptake. Patient-6 

centred care necessitates that these services should be repackaged in order to meet the specific 7 

needs of patients, while adhering to guidelines as prescribed in the post-abortion care framework. 8 

Treatment of complications requires the transformation of patient care in order to make it more 9 

caring and acceptable to the patients, by focusing care on the physical, emotional and 10 

psychological needs of patients. It also requires the adoption of treatment technologies that are 11 

more responsive to the patient’s health and emotional concerns, including use of appropriate 12 

technology while managing the complications. Patients are often exposed to excessive 13 

interventions, or overuse of available technology, often due to inappropriate provider training. This 14 

has been demonstrated to cause service dissatisfaction, discourage future service utilization, and 15 

lead to a significant increase in the cost of care.   16 

Failure to establish trust between patients and providers makes it difficult for patients to 17 

provide full disclosure of the condition and can lead to delayed healthcare interventions. Full 18 

disclosure is vital in ensuring that service providers’ choice of treatment intervention is appropriate 19 

and acceptable to the patient, while ensuring satisfaction with services and optimal treatment 20 

outcomes for the patients.  21 

Equipping service providers with the requisite skills for better management of 22 

complications will further ensure that these services are not only of quality, but that the treatment 23 
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outcome is also desirable for the service provider and acceptable to the patient. The post-abortion 1 

care framework further envisages that such a level of intervention will also require better 2 

engagement between service provision and the community to increase the acceptability of post-3 

abortion care to the community, and reduce community-level discrimination of women with 4 

complications from unsafe abortions. Abortion is illegal in Kenya, and any such interventions 5 

should be seen as a commitment to the community that, irrespective of the form of pregnancy 6 

termination, and whether induced or spontaneous, women with abortion complications are able to 7 

access emergency treatment. Kenya experiences one of the highest rates of abortion-related 8 

mortality in the world [36]. Such a high abortion-related mortality calls for urgent attention by the 9 

healthcare system to provide services that respond to community needs, while addressing the 10 

woman’s specific needs for care in a manner that assures her future service utilization and her 11 

continued health and wellbeing. Collaborations with the community will also create better 12 

awareness of the risks of unsafe abortion, and reduce the delays in making decisions to seek timely 13 

care. 14 

The need for a streamlined and coordinated referral system is evident, with many patients 15 

referred between facilities in a manner that delays care. Establishing effective referral systems will 16 

assure timely care, while equipping lower-level facilities with appropriate equipment will reduce 17 

the need for referrals for services and drastically cut down the duration of care within the healthcare 18 

facilities. Lower-level facilities should therefore be equipped with MVA kits and service providers 19 

should be trained on the use of these kits.  Where necessary, streamlining referrals between 20 

facilities should be targeted and made specific, to reduce the occurrence of multiple referrals. There 21 

were instances of patients being referred to more than three facilities, a situation that would delay 22 

the provision of appropriate services significantly. This could be avoided by ensuring proper 23 
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linkages and communication between facilities. Task-shifting from more specialized and scarce 1 

service providers can equally reduce the need for referral and the delays in providing care, 2 

especially when the initial decision to seek care is timely, and the form of pregnancy termination 3 

is not so crude as to cause injury to other body organs, which ultimately requires surgical 4 

interventions.  5 

Equipping these facilities with requisite procedure rooms facilitates better patient-provider 6 

interaction and should be a consideration geared towards improving the patient experience and 7 

supporting better communication between patients and providers, for better treatment outcomes.  8 

There was evidence of the need for specialized counsellors for PAC patients, even though 9 

quality improvement can still be achieved by spreading service availability throughout the 10 

operational duration of the facilities to reduce backlogs throughout the day. Such service delivery 11 

expansion should be coupled with continued equipping of PAC service providers with strong 12 

counselling skills that guarantee quality time between a patient and the service provider, by 13 

building sufficient trust, providing the woman with support, and assisting her in understanding and 14 

deciding on the appropriate surgical procedures. More personalized engagement of patients during 15 

care will also play a crucial role in ensuring patient-centred care. 16 

The need for post-abortion contraceptive options was evident in all quality of PAC 17 

measures presented in this study. Often, patients have diverse experiences with contraception and 18 

hence the need for service providers to understand this experience and to engage the patient better 19 

in contraception choice. This understanding and engagement should be coupled with proper 20 

counselling, in order to improve the patient’s ultimate decision-making capability, while 21 

encouraging better compliance. In addition, such interaction should focus on the adoption of more 22 

effective contraceptive options such as long-acting and permanent contraceptive methods to reduce 23 
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the risk of repeat abortion. However, with the evidence of failed contraception among these 1 

patients, there is a need for expanding the reproductive options for women. Such options will 2 

include the continued availability of quality post-abortion care, and within the full extent of the 3 

law, providing safe abortion care services. Furthermore, the legal environment, as discussed at 4 

length in this study, shows clear gaps in guidelines for the operationalization of existing abortion 5 

laws and the constitution, both of which make abortion illegal.  Assuring abortion patients of 6 

universal access to care without appropriate guidelines leaves both patients and service providers 7 

in a state of confusion. While such guidelines assure providers and patients of quality of care, they 8 

also sustain the confidence of service providers, a factor of care that patients acknowledge in 9 

choosing care between facilities or opting to self-medicate. 10 

 There is additional evidence on the need for better service integration within facilities, to 11 

reduce missed opportunities by providing post-abortion contraception within the same location of 12 

PAC, or improving patient follow-up to ensure that all PAC patients receive effective 13 

contraception. Involvement of PAC patient’s partners in post-abortion contraception should be 14 

incorporated in any service improvement endeavour, while ensuring that their engagement serves 15 

to improve contraceptive adoption and adherence. Such an intervention should focus on increasing 16 

and improving their partners’ acceptability of and support for more reliable contraceptive option, 17 

in order to reduce the risks of future unwanted pregnancies.  Similarly, improving community 18 

acceptance of contraception will play an essential role in linking all PAC patients to contraception.  19 

In terms of evidence building, there is a need for further inquiry to better understand the 20 

successes in Western Kenya in its adoption of long-acting contraceptive methods and the 21 

possibility of adopting similar intervention in other parts of the country, which revealed low 22 

adoption of such methods and high rates of induced abortion. 23 
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There is also an urgent need for addressing the cost of care, in order to achieve 1 

comprehensive quality PAC. While cost of care deters PAC patients from accessing services, 2 

additional costs, such as indirect costs necessitated by delayed care within and between healthcare 3 

facilities, coupled with other bottlenecks such as facility policies that restrict payments for 4 

services, must be addressed if quality PAC is envisaged. Expanding the payment options available 5 

may not be seen as central to addressing maternal mortality, but access to care by patients was 6 

often delayed or entirely missed, whenever women were unable to pay for services, not for lack of 7 

money but due to a facility’s bureaucratic procedures on modes of payments. Such simple 8 

interventions can greatly expand the service accessibility within both public and private facilities. 9 

Expanding access to healthcare insurance, including the national hospital insurance, can 10 

momentously support service improvement. Such an intervention would be necessary, since 11 

services were often delayed until patients were able to make payments for their services. In private 12 

health facilities, such patients were simply referred to public facilities for care. 13 

Studies have also demonstrated the benefits of the expanded availability of abortifacients 14 

in the reduction of the number of maternal near-miss cases from induced unsafe abortion. 15 

However, this benefit can be better harnessed by improved regulation of the availability and use 16 

of these medication products. Such a regulation should aim at minimizing the risks which are 17 

attributed to their misuse, when used outside healthcare facilities and without proper prescription. 18 

While abortion remains illegal in Kenya, it is evident that there is need for clear and 19 

comprehensive service guidelines in the provision of legal safe abortion. These guidelines will, in 20 

addition to building trust and confidence between service providers and patients, pave the way for 21 

quality improvement through provider training and improved facility preparedness for care 22 

delivery. Improved PAC services can only be guaranteed within an environment of clarity of law 23 
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and establishment of service standards that can be assessed for improvement. This can only be 1 

assured after all legal and policy encumbrances in all aspects of abortion care have been addressed.  2 
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Abstract
Objective: To assess quality of postabortion care (PAC) offered by Kenyan healthcare 
facilities.
Methods: A cross-sectional survey was conducted using data from the Incidence and 
Magnitude of Unsafe Abortions study, conducted among 326 PAC-providing health-
care facilities throughout Kenya from March 13 to June 30, 2012. Descriptive results 
with weighted proportions and an ordered probit model were used.
Results: Overall, 408 (41.8%) first-trimester PAC cases were treated using appropriate 
technology versus 826 (82.6%) second-trimester cases. Private healthcare facilities 
lagged behind public healthcare facilities on the use of appropriate technology: 264 
(47.5%) public and 144 (33.1%) private facilities used such technology for first-
trimester abortion, and 664 (89.6%) public versus 162 (68.8%) private for second-
trimester abortions). Most healthcare facilities (251, 70.7%) had at least one provider 
trained in PAC. A total of 273 (80.7%) healthcare facilities reported offering contra-
ception to all PAC patients, mainly short-acting methods. Delivery of PAC services 
depended on the availability of separate evacuation room (public level 2–3: odds ratio 
[OR] 22.93; public level 4–6: OR 77.14), and the number of family planning methods 
offered within the facility (public level 2–3: OR 1.38; public level 4–6 OR 1.57; private 
level 2–3: OR 2.27; private level 4–5: 4.89).
Conclusion: Effective monitoring of PAC services, particularly among private health-
care facilities, might improve overall quality of services.

K E Y W O R D S

Healthcare facilities; Kenya; Maternal mortality; Postabortion care; Quality of care; Unsafe 
induced abortion

1  | INTRODUCTION

Estimates suggest that greater than 20 million unsafe induced abor-
tions occur worldwide each year.1 Such procedures are responsible 
for up to 13% of all maternal deaths; however, the majority of these 

deaths are easily preventable.2 Postabortion care (PAC) is a life-saving 
intervention that reduces the risks of mortality and morbidity from 
incomplete induced abortion.3

In 2003, the PAC Consortium endorsed a framework that iden-
tified the essential elements of care, with the aim of improved PAC 
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service quality and sustainability from the perspective of both patients 
and healthcare providers.4 The five-point PAC Consortium frame-
work takes a public-health approach to respond to women’s broad 
sexual and reproductive health needs. These five elements include 
community and service provider partnerships to prevent unwanted 
pregnancies and unsafe induced abortion, counseling, treatment, con-
traceptive and family planning (FP) services, and links to reproductive 
and other health services.4

A high proportion of women who undergo unsafe induced abor-
tion will require medical care5; however, access to quality PAC remains 
a challenge, especially among low-income countries.6 Furthermore, 
induced abortion is illegal in many low-income countries, and women 
often fail to seek intervention owing to a fear of legal repercussions.7 
Conversely, many patients who actively seek PAC do not receive 
immediate and adequate treatment at healthcare facilities, mainly due 
to too many patients in healthcare facilities and other access restric-
tions such as cost.8 Such delays to provision of PAC can lead to severe 
complications such as sepsis, perforated uterus, and obstetric hem-
orrhage,9 which can all cause death if advanced medical or surgical 
intervention is not provided in time. Together with stigma, cultural, 
socioeconomic, and religious factors minimize any conversations on 
induced abortion.9 Although complications from unsafe induced abor-
tion can be life-threatening, many women fail to seek PAC because 
they fear reprimand from medical personnel, whereas others do not 
seek care due to poverty and cultural practices,9 even among coun-
tries where PAC is highly subsidized.10

The leading known cause of unsafe induced abortion is unin-
tended pregnancy,11 which is associated with unmet need for FP 
services. Contraceptive interventions are therefore an important path-
way to prevent unsafe induced abortions through reducing the risk of 
unwanted or mistimed pregnancies before and after induced abortion. 
The PAC Consortium model advocates the provision of FP counseling 
and services to increase contraceptive uptake and so reduce repeat 
unintended pregnancies.12

In Kenya, maternal mortality remains high.13 The majority of such 
deaths are associated with the type of care sought once women are 
faced with pregnancy complications.14 The PAC Consortium frame-
work provides fundamental elements of quality of care and is generally 
accepted as the standard approach to estimating facility-based quality 
of care.15 Nonetheless, little research has been conducted to date on 
the quality of PAC in Kenya.

The aim of the present study was to evaluate PAC services among 
Kenyan healthcare facilities.

2  | MATERIALS AND METHODS

An analysis was conducted using cross-sectional data derived from 
the Incidence and Magnitude of Unsafe Abortions (IMUA) study, 
which was conducted among PAC-providing Kenyan healthcare 
facilities from March 13 to June 30, 2012.16 Approval was obtained 
from the ethical review committees of the Kenya Medical Research 
Institute, the University of Nairobi, and Kenyatta National Hospital 

(all in Nairobi, Kenya). Service providers and patients signed informed 
consent forms before participating in the interview.

The present analysis used data from two components of the IMUA 
study: the retrospective health facility survey and the prospective 
morbidity survey. Data for the health facility survey were collected 
from healthcare managers and senior staff by trained field workers. 
The prospective morbidity survey collected data from 2631 (83.2%) of 
the 3161 patients who presented for PAC services at a participating 
healthcare facility in a 30-day period. The remaining 530 patients did 
not provide consent and so were excluded, as were those who sought 
a pregnancy termination. Trained providers who offered PAC services 
at the sampled healthcare facilities collected prospective morbidity 
survey data, including sociodemographic characteristics, reproductive 
and clinical histories, diagnosis, treatment, contraception, and clinical 
outcomes.

The Kenya Essential Package for Health classifies all healthcare 
facilities into six levels of preventive and curative services, based 
mainly on functionality.17 Level 1 refers to preventive approaches in 
the community; therefore, level 2 was considered to be the lowest level 
of care (e.g. dispensaries and clinics), whereas level 6 was the highest 
level of care (e.g. national referral hospitals).17 The IMUA study sampled 
350 (12.3%) of 2838 nationally representative level-2–6 healthcare 
facilities, and 326 (93.1%) participated in the study. All level-1, and 
some level-2, healthcare facilities were excluded from the IMUA study 
as they did not offer PAC services. A stratified random sample was 
drawn, with the geographic region and level of care used as the strata. 
All level-5 and level-6 healthcare facilities were included, as were all 
non-governmental facilities known to provide induced abortions and 
PAC services. A representative sample was drawn for the level-2–4 
healthcare facilities.

The present analysis assessed the quality of PAC services offered 
at the level-2–6 Kenyan healthcare facilities by using the PAC 
Consortium model.4 The indicators for each component of PAC assess-
ment are presented in Table 1. These indicators focused on the use of 
appropriate technologies, provider technical performance, informa-
tion and counseling, and equipment, supplies, and medications.

All data were captured on paper forms and then entered into com-
puter systems using Census and Survey Processing System (CSPro) 
version 5.0 (United States Census Bureau, Suitland, MD, USA), before 
being exported to Stata 13.1 (Stata, College Station, TX, USA) for 
cleaning and analysis. Survey data weights were computed as the 
inverse of the product of the probabilities of any facility being sampled 
(350/2838) and the probability of a sampled facility participating in 
the interview (326/350).

Bivariate analysis was conducted using χ2 tests of association, with 
a 5% significance level for inclusion in the final model. Multiple corre-
spondence analysis was used to reduce the data to a single indicator 
of quality. The internal reliability of this indicator was tested using the 
Cronbach α value. This indicator was categorized into three levels of 
quality (high, medium, and low). A mixed-effects ordered probit model 
was fitted on the ordinal outcome, controlling for healthcare facil-
ity level and ownership (public or private). Healthcare facilities were 
compared using the following variables: having a separate evacuation 
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room, having specialist obstetrics and gynecology services, offering 
maternity services, frequency of provider training on PAC, provider 
perception of the number of PAC cases in a defined period, the num-
ber of deliveries per month, and the number of FP methods avail-
able for PAC patients. A natural logarithm was used to transform the 
monthly deliveries per facility. Counties were used as the source of 
clustering to account for such effects. In all, 15 county level character-
istics were obtained from the 2014 Kenya Demographic and Health 
Survey,13 including unmet need for FP and the proportion of women 
who reported having heard an FP message on the radio or reading 
one in a newspaper. These county-level characteristics were modeled 
to assess the effect of facility characteristics on the quality of PAC. 
Random effects reflected the county level. Kenya comprises 47 coun-
ties, of which 45 (95.7%) provided data from at least one healthcare 
facility.

3  | RESULTS

Characteristics of the healthcare facilities and patients included in 
the present analysis are outlined in Table 2. Most of the healthcare 
facilities sampled were level 2–3, and most were publically owned. The 
median age of the patients was 26 years; 1700 (64.4%) were married 
or living with their partner; 952 (35.5%) had received secondary 
education; and 908 (34.6%) were nulliparous.

Only 408 (41.8%) of all first-trimester PAC cases were treated 
using appropriate technology (as defined in Table 1). In all, appropri-
ate technology for second-trimester PAC was used in 826 (82.6%) 
of all healthcare facilities used. Use of appropriate technology for 
first-trimester PAC was higher among public healthcare facilities than 
among private facilities (Table 3).

Approximately two staff members per healthcare facility had 
received in-service or preservice training in PAC (Table 3). A substantial 
proportion of the healthcare facilities reported that at least one staff 
member had received PAC training (Table 3). For both public and pri-
vate healthcare facilities, there was a marked difference between the 
mean number of staff trained at level 2–3 versus level 4–6 (Table 3). 
Additionally, 154 (67.6%) of the public healthcare facilities had at least 
one provider trained in PAC compared with 97 (78.0%) of the private 
healthcare facilities.

Patients were given information on the available FP methods in 
187 (86.0%) public healthcare facilities and 92 (72.4%) private facili-
ties. By contrast, patients were given instructions on the correct use 
of FP methods in only 215 (62.6%) of all healthcare facilities (Table 3). 
Only 61 (19.4%) healthcare facilities gave patients information about 
what to do should the FP method fail or if they forgot to take their 
oral contraceptive pills. Among all public healthcare facilities, 143 
(66.2%) reported giving instructions on the correct use of contra-
ceptive methods, compared with 72 (53.9%) of all private healthcare 
facilities.

TABLE  1 Elements underpinning the quality of postabortion care services.

Indicator of quality 
carea Description

Use of appropriate 
technologyb

This indicator measures the number of PAC cases treated with appropriate technology, which was defined as:
•	 Manual vacuum aspiration or medical abortion in 1st trimester of pregnancy
•	 Curettage and medical abortion in 2nd trimester of pregnancy
Any other treatment approach was considered to be inappropriate technology

Technical 
performancec

This indicator assesses the technical capacity of staff in each healthcare facility as follows:
•	 The availability of providers at the facility who have received training in PAC (given as the mean number of providers)
•	 Healthcare facilities with at least two providers trained in PAC (given as the percentage of facilities)

Information and 
counselingc

This indicator focuses on healthcare facilities that offer FP counseling to assess the proportion that:
•	 Give information on the available FP methods
•	 Give instruction on correct use of these FP methods
•	 Explains the advantages and disadvantages of each FP method 

Give information about what to do in the case of FP method failure or when patients forget to take oral contraceptive pills

Supplies and 
medicationsb

This indicator is based on two main types of measurements: patients (as observed and recorded by the healthcare providers) 
or healthcare facilities (as reported by a key informant within each center). Values for the following measures are given as the 
percentage:

•	 Whether patients reported that they were given pain medications for their procedure (yes or no)
•	 Whether patients were given antibiotics for their procedure (yes or no)
•	 Whether patients were given modern FP methods on discharge from the facility (yes or no)
•	 Whether facilities offer a barrier method of FP (condom) to patients (yes or no)c

•	 The mean number of FP methods that facilities offer to patients (out of 11) was also assessed

Abbreviations: PAC, postabortion care; FP, family planning.
aThe four indicators listed were sourced from Greenslade and Jansen.15

bSourced from the prospective morbidity survey component of the Incidence and Magnitude of Unsafe Abortions study.16 All prospective morbidity survey 
data were collected by trained service providers (predominantly the main providers of PAC in the sampled healthcare facilities).
cSourced from the health facility survey component of the Incidence and Magnitude of Unsafe Abortions study.16 All health facility survey data were 
collected by trained field workers using paper questionnaires, which were administered to health managers and senior hospital management staff.
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A total of 1890 (83.5%) patients who underwent an evacuation pro-
cedure received some form of pain management: 1263 (84.8%) in pub-
lic healthcare facilities and 627 (81.5%) in private healthcare facilities.

Among all facilities, 273 (80.7%) reported always offering con-
traceptive counseling to all PAC patients on discharge, with public 
healthcare facilities higher (172, 79.2%) than private healthcare facili-
ties (101, 84.0%). A higher proportion of patients treated in level-4–6 
public healthcare facilities (1348, 94.2%) were issued with a modern 
FP method or referred for such services than those attending lev-
el-2–3 public healthcare facilities (276, 88.0%).

The quality of PAC provided at a healthcare facility depended 
on availability of a separate evacuation room, specialized obstetrics 
and gynecology services, and the number of family planning methods 
offered within the healthcare facility (Table 4). Among level-2–3 public 
healthcare facilities, having a separate evacuation room and the avail-
ability of specialized obstetrics and gynecology services increased the 
odds of high-quality PAC services by 22.93 and 12.28 times, respec-
tively. Within private healthcare facilities, the availability of a separate 
evacuation room did not affect the quality of PAC services, regardless 
of level. However, having specialized obstetrics and gynecology ser-
vices increased the odds of high-quality PAC services by 59.02 times 
among level-4–5 private facilities.

Across all healthcare facility levels and ownership, the number 
of FP methods available remained a statistically significant factor in 
determining the quality of PAC. Within public healthcare facilities, 
each additional method increased the odds of quality PAC by 1.38 
times in level-2–3 facilities and 1.57 times in level-4–6 facilities. The 
effect was higher among private healthcare facilities, with each addi-
tional FP method available increasing the odds of high-quality care by 
2.27 times in level-2–3 and 4.89 times in level-4–5 facilities.

4  | DISCUSSION

The present study found a low level of adherence to the prede-
fined PAC service standards among all healthcare facilities sampled. 
Notably, the use of appropriate technology was low, especially among 
private healthcare facilities. In providing the technology, a broad 
approach should ensure support in contraception and pregnancy test-
ing, improvement in assessment of gestational age, supply of manual 
vacuum aspiration kits, and improved availability and ease of access 
to medical abortion.18 The use of invasive methods such as dilation 
and curettage (especially for first-trimester evacuation procedures) 
raises concern over the adherence to guidelines, as well as the process 
through which service providers decide on treatment and the factors 
that inform the decision. The present finding differs from past studies, 
which showed that dilation and curettage equipment were available 
in healthcare facilities yet remained unused.19 Interestingly, almost all 
dilation and curettage cases recorded in the IMUA study occurred at 
level-4–5 private facilities.16 Use of appropriate technology for PAC 
in the first and second trimesters can be seen against the backdrop of 
high cost of some of the highly invasive and inappropriate procedures 

TABLE  2 Characteristics of the Kenyan healthcare facilities and 
patients surveyed.

Characteristic Valuea

Healthcare facilities that provided postabortion care (n=326)

Facility level

2 92 (49.4)

3 124 (36.2)

4 94 (13.7)

5 14 (0.6)

6 2 (0.1)

Ownership

Public 210 (70.0)

Private for-profit 55 (14.4)

Non-governmental or faith-based organization 51 (11.5)

Other 10 (4.1)

Services offered

Obstetrics and gynecology 90 (15.1)

Maternity and delivery 271 (86.1)

Postabortion care and counseling 319 (97.9)

Postabortion contraception and counseling 313 (95.8)

Mean no. of deliveries per mo 19.0

Facilities where procedures were performed in 
the evacuation room

119 (24.3)

Facilities with an evacuation room where 
postabortion care services are offered

72 (14.4)

Patients who sought postabortion care (n=2631)

Median age, y 26.0

Marital statusb

Never married 761 (27.8)

Married or living together 1700 (64.4)

Separated, divorced, or widowed 162 (7.5)

Educational statusc

None 158 (9.3)

Primary 963 (40.1)

Secondary 952 (35.5)

Post-secondary 543 (14.8)

Parityb

0 908 (34.6)

1–2 1081 (38.0)

3–5 535 (21.8)

≥6 99 (5.6)

Level of complication

Low 723 (22.8)

Moderate 1135 (40.0)

Severe 773 (37.2)

aValues are given as number (weighted percentage), unless otherwise 
indicated.
bEight cases excluded from tabulation because of missing data.
cFifteen cases excluded from tabulation because of missing data.
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such as dilation and curettage. Some providers are thought to have 
shown a preference for these inappropriate methods for financial gain 
rather than as patient-centered treatment choices.6

Unwanted pregnancies are a leading cause of unsafe induced 
abortion, the majority of which can be attributed to an unmet need 
for contraception.20 The number of PAC patients who receive mod-
ern FP methods is therefore a critical component of the PAC quality 
framework and remained high in the present study (9 of 10 patients), 
although seven of these nine cases received only a barrier method 
(male condom). The findings indicated the need for effective contra-
ception skills improvement and objective treatment of PAC patients 
by service providers. This role of effective contraception is in line with 
studies showing high rates of repeat induced abortion among women 
across all age groups.21,22

The capacity of the care provider is of prime importance when 
offering PAC services.1 This capacity is mainly in reference to the 
nature of PAC training and continuous quality improvement through 
enhanced and regular in-service education of medical service provid-
ers. Of note, one-third of the facilities sampled in the present study 
did not have any medical personnel trained in PAC, yet these facili-
ties still offered PAC services. This discrepancy represents a capac-
ity gap according to the PAC Consortium framework. Currently, only 
obstetricians, gynecologists, general practitioners, and midwives are 
trained in the use of medical vacuum aspiration and medical abortion 
in Kenya.

The PAC Consortium model recognizes safe and effective treat-
ment, which includes standard infection prevention and appropriate 
pain management. Nonetheless, few of the patients in the present 
study received pain management and antibiotics, similar to the inves-
tigation of Renner et al.23

All PAC patients must receive FP services to enable them to space 
or limit future pregnancies, and so prevent further unwanted preg-
nancies. Therefore, a need exists to equip healthcare facilities with 
adequate and variant FP methods, as well as creating a pool of PAC 
providers who are knowledgeable about appropriate contraceptive 
options. That most healthcare facilities in the present study offered 
approximately four different types of contraceptive methods (mainly 
barrier methods) shows how these facilities are not prepared to offer 
quality PAC, especially in level-2–3 healthcare facilities where primary 
contact with the patients occurs. The need for service improvement is 
particularly evident among level-2–3 healthcare facilities to safeguard 
women’s health. Improving the quality of PAC services should focus 
not only on availing contraceptive services, but also on ensuring that 
these services have the potential to reach the intended users.

Enhanced community involvement in PAC increases awareness of 
the dangers of unsafe induced abortions and improves utilization.24 
Additional evidence25 demonstrates that healthcare facilities with 
specialized obstetrics and gynecology services have increased odds of 
improved PAC. This evidence preempts the need for increased service 
provision and improvement in low-level healthcare facilities. Having 
a separate evacuation room for all PAC cases is also vital for quality 
improvement and enhanced patient satisfaction with services.25

Potential limitations of the present study pertinent to interpreta-
tion of the results included the patient selection, provider recall bias, 
and the inability to assess all five elements of the PAC Consortium 
model.4

In conclusion, the present study revealed an urgent need to 
improve the capacity of level-2–3 healthcare facilities to offer quality 
PAC services, by equipping service providers with the requisite skills to 
offer effective FP and counseling. Although these efforts could easily 

TABLE  4 Factors associated with quality of care among Kenyan healthcare facilities offering PAC services.a,b

Facility characteristic
Model 1 (public  
facility; level 2–3)

Model 2 (public  
facility; level 4–6)

Model 3 (private  
facility; level 2–3)

Model 4 (private 
facility; level 4–5)c

Has an evacuation roomd 22.93 (4.16–126.42)e 77.14 (13.36–445.32)e 8.8 (0.91–84.84) 4.69 (0.25–87.71)

Offers specialist obstetrics and 
gynecology servicesd

12.28 (1.10–137.38)f 1.50 (0.31–7.25) 302.59 (8.68–10 552.10)e 59.02 (0.99–3518.46)

Offers maternity services 0.65 (0.16–2.65) 0.64 (0.01–47.53) 2.41 (0.01–759.93) g

Providers always trained for PAC 0.66 (0.20–2.17) 1.85 (0.52–6.60) 3.67 (0.40–33.77) 0.34 (0.02–5.48)

Provider reported that PAC a 
significant load

0.49 (0.15–1.54) 0.49 (0.12–2.08) 1.86 (0.24–14.62) 0.22 (0.01–3.50)

No. of deliveries per month are logged 1.59 (0.95–2.64) 1.78 (0.84–3.79) 2.09 (0.78–5.57) 1.73 (0.45–6.67)

No. of family methods available 1.38 (1.00–1.89) 1.57 (1.08–2.29)f 2.27 (1.22–4.22)f 4.89 (1.68–14.24)e

Abbreviation: PAC, postabortion care.
aValues are given as odds ratio (95% confidence interval).
bOdds ratios and their confidence intervals are generated from fitting a mixed-effects ordered logit model for the ordinal outcome variable “use of an 
effective family planning method.” A covariate on the model was considered to be significant if P<0.05.
cNo level 6 private facilities.
dOf the level 2–3 public facilities, only 14 had evacuation rooms and four offered specialized obstetrics and gynecology services; therefore, the associated 
odds ratios should be interpreted with caution.
eP<0.001.
fP<0.05.
gMissing variables dropped owing to multicollinearity.
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focus on public healthcare facilities (which deliver the bulk of PAC in 
Kenya), an inclusive approach that promotes private-sector participa-
tion will reduce the risk of complications attributable to delays in seek-
ing care, often owing to lengthy referral times.14
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Abstract

Introduction

Information, counseling, availability of contraceptives, and their adoption by post-abortion

care (PAC) patients are central to the quality of PAC in healthcare facilities. Effective con-

traceptive adoption by these patients reduces the risks of unintended pregnancy and repeat

abortion.

Methods

This study uses data from the Incidence and Magnitude of Unsafe Abortion Study of 2012 to

assess the level and determinants of highly effective contraception among patients treated

with complications from an unsafe abortion in healthcare facilities in Kenya. Highly effective

contraception was defined as any method adopted by a PAC patient that reduces pregnancy

rate by over 99%.

Results

Generally, contraceptive counseling was high among all PAC patients (90%). However, only

54% of them received a modern family planning method—45% a short-acting method and

9% a long-acting and permanent method. Adoption of highly effective contraception was

determined by patient’s previous exposure to unintended pregnancies, induced abortion

and modern family planning (FP). Facility level factors associated with the uptake of highly

effective contraceptives included: facility ownership, availability of evacuation procedure

room, whether the facility had a specialized obstetric-gynecologist, a facility that also had

maternity services and the number of FP methods available for PAC patients.
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Discussion and conclusion

For better adoption of highly effective FP, counseling of PAC patients requires an under-

standing of the patient’s past experience with contraception and their future fertility inten-

tions and desires in order to meet their reproductive needs more specifically. Family

planning integration with PAC can increase contraceptive uptake and improve the reproduc-

tive health of post-abortion care patients.

Introduction

Globally, about 22 million unsafe abortions occur annually, 21 million in low and middle

income countries. The World Health Organization (WHO) estimates that 47,000 cases of

maternal deaths are due to unsafe abortion, with only 0.2% of these in high-income countries

[1]. Over 62% of these deaths occur in Africa, primarily in eastern Africa [2].

Women who have had an abortion may resume sexual activity soon after abortion, around

the same time as ovulation resumption. Post-abortion contraception is therefore a necessary

intervention to reduce the risk of unintended pregnancies. In consequence, the timing of men-

ses after resumption of ovulation provides a further justification for providing post-abortion

contraception with post-abortion care [3,4] to avert further unwanted pregnancies [5] and

reduce abortions and abortion-related deaths.

Although post-abortion contraception is a component of all post-abortion care (PAC)

models, service providers have focused on the treatment of complications and family planning

and counseling have continually been overlooked [4]. The provision of contraception in con-

sultation with a trained service provider increases the rate of use of family planning (FP) in the

first six months post-abortion [5], consistent with WHO recommendations for a pregnancy

after an abortion or miscarriage [6]. This duration of adoption of a family planning method is

shorter when abortion or post-abortion treatment involves a medical abortion with Mifepris-

tone and Misoprostol [3]. This points to the necessity of integrating FP with safe legal abortion

and post-abortion care services to address missed opportunities and to reduce the risks of

repeat unsafe abortions [7].

In a study conducted on contraceptive knowledge and use among women treated for unsafe

abortions in Accra, Ghana, the majority of women seeking care had little knowledge of con-

traceptive methods. This low knowledge contributed to low uptake of contraception after

securing treatment for complications resulting from unsafe abortions [8]. In another cross-

country study in India, Pakistan and Bangladesh, better exposure to information was linked to

higher contraceptive use among patients [9]. In addition, women seeking multiple abortions

are more likely to choose and have used short-acting family planning methods [10]. In similar

low-income and high-risk settings, choosing a more effective method was mostly associated

with a history of previous abortions and number of living children, a proxy for fertility inten-

tions [11]. At the population level, when fertility is unchanged, increased contraception use

and use of more effective methods have been demonstrated to reduce risks of induced abor-

tion. More specifically, the use of intrauterine contraceptive devices (IUCDs) after abortion

significantly reduces the risks of repeat abortion. [12].

In Kenya, despite recent increases in contraceptive prevalence, the acceptance of modern

methods of family planning remains below 40% [13] for reasons which include fear of side

effects, lack of social support, myths and misconceptions, religious beliefs, and the costs of

either the method or consultation with provider [13,14]. In areas such as western Kenya, these

barriers also include missed opportunities at health facilities, especially for postpartum women
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[14]. Effective post-abortion contraceptive counseling could, therefore, play a significant role

in demystifying contraception and increasing uptake.

The relationship between effective contraceptive counseling and adoption of long-acting

contraceptive methods has been shown to vary [15,16]. However, through effective contracep-

tion counseling, patients treated with post-abortion complications are more likely to adopt an

effective contraceptive method on, before or soon after discharge from the facility [7], even in

environments with limited resources that could otherwise facilitate lower costs of care and

help to deliver patient-centered care [17–19]. For this to happen, PAC services need to be com-

prehensive and include the provision of effective contraceptives and the involvement of part-

ners, since male involvement increases the rate of acceptance, especially of long-acting

methods, by PAC patients [19]. Increasing acceptance and uptake of effective contraceptive

methods through better counseling and male involvement has been demonstrated to hold

both in environments of legal abortion and in more restrictive abortion environments [18].

Drawing on Marston and Cleland [12] and Keen and colleagues [11], in this article, we seek

to investigate levels and types of post-abortion contraception for women seeking PAC in

healthcare facilities in Kenya. We examine the determinants of highly effective post-abortion

contraception among PAC patients; describe their contraceptive uptake after treatment; assess

the health facility’s preparedness to offer post-abortion contraception; and analyse the nature

of barriers to service and method availability.

Methods

Study setting

The data are drawn from the Incidence and Magnitude of Unsafe Abortion (IMUA) study con-

ducted in 2012 in Kenya, targeting a nationally representative sample of 350 facilities. The Min-

istry of Health in Kenya classifies public and private healthcare facilities providing preventive

and curative services into six categories based on their operational capacity. These classifications

are community health services (Level I); primary care facilities (Level II and III) comprised of

dispensaries, clinics, health centers and maternity homes; county referral health facilities (Levels

IV and V), comprised of district/county hospitals, sub-district/sub-county and provincial hospi-

tals; and Level VI (comprised of national referral and teaching hospitals) [20]. As at January 31,

2012, when sampling was undertaken, there were a total of 2,838 facilities classified as between

Level II (the lowest level of healthcare facilities) and Level IV (the highest referral level).

Sampling

According to the IMUA Study whose data is used in this analysis, the sample of 350 facilities

allowed for detection of a 10% difference in the severity of complications. Sampling fractions

ps = 0.1233 (350 out of 2,828 facilities), together with survey response rate pr = 94% (328 out

of 350 facilities), were used to compute sampling weights used in this analysis sw = 1/ (ps�pr)

= 8.6279. These sampling weights were then normalized and applied differentially for all facili-

ties in the same strata, according to facility level and geographic location. The study collected

data from 328 facilities (94 in Level II, 124 in Level III, 94 in Level IV, 14 in Level V and 2 in

Level VI); 22 of the 350 sampled facilities did not participate in the study. The sample was

stratified by both facility level and region.

Data

Data were collected from all participating facilities and all PAC patients treated in these facili-

ties over a 30 day period in each facility. Data collection was conducted between April and
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August 2012. Field interviewers collected facility information by interviewing facility managers

or senior staff informed about PAC service delivery in these facilities. Data collected included

facility’s infrastructure for PAC, staff training on PAC, number of cases the facilities managed

in an average/typical month, common practices of services offered to PAC patients, and infor-

mation on how these facilities cope with demands for PAC services. One or two PAC service

providers in each facility were identified and trained to collect data on all PAC patients who

presented in these participating facilities. These service providers collected data from their

PAC patients using fully structured questionnaires on women’s socio-economic background

characteristics, fertility experiences and planning, contraceptive use, and abortion histories, as

well as data on the step-by-step management of these patients until they were discharged from

their facility. By the end of the data collection period, the study had gathered patient data for

2,568 patients who sought PAC over the 30 days at 281 of the 328 participating facilities, with

the other 47 facilities either not reporting any PAC cases during the observation period, or

only reporting cases of patients that sought termination of pregnancy. This study focuses on

post-abortion care patients only in order to assess the management of patients presenting with

complications resulting unsafe abortions. Consequently, an additional 466 patients (15.4%)

who sought termination of pregnancies were excluded from this analysis.

Variables

The primary outcome variable, contraceptive use, was based on responses to three questions

on whether a patient treated for PAC received a modern contraceptive method: 1) whether the

patient was counseled for FP before leaving the health facility: 2) whether the patient was given

a modern method of FP before leaving the health facility; and 3) type of contraceptive method

the patient received. The outcome variable is defined as a patient who was counseled for and

given a highly effective method of FP. All other patients were classified into those who received

a “less effective” method or no method at all. According to Hatcher’s classification of contra-

ceptives based on use or actual effectiveness rather than theoretical effectiveness [21], highly

effective contraceptive methods include methods that, irrespective of user’s compliance or

consistency, reduce pregnancy risk by 99%. These include only long-acting and reversible con-

traceptives (LARCs) or long-acting and permanent methods (LAPM) that guarantee high effi-

cacy for pregnancy prevention in typical use scenario. These include contraceptive implants,

IUCD, and female sterilization [11,22]. These methods all address user challenges related to

human error, distance to health facility, and inconsistent use. This outcome variable is consid-

ered ordinal, measuring a latent continuum of the efficacy of a contraceptive method in pre-

venting unintended or unwanted pregnancy. A patient discharged on a highly effective

method is therefore considered at the lowest risk of repeat abortion, while one who received a

less effective method is at moderate risk. A patient who did not receive any method was con-

sidered to be at the highest risk of unintended pregnancy and hence at risk of repeat abortion.

Since data collection was completed by service providers, who were integral in determining

whether a patient received a highly effective contraceptive method or not, we measured certain

provider and facility characteristics that we hypothesized influenced this outcome of interest.

These include facility level, ownership, whether a facility had a gynecological or FP unit, num-

ber of staff trained to offer PAC, and whether or not such trained providers were always avail-

able to attend to PAC patients. We also considered demographic information of the main

service provider at the facility: gender, age, and duration of service in the facility.

At the county-level, data were collected on three main categories. Proximate determinants

of contraceptive use measures of health care seeking behavior and socio-economic determi-

nants of contraceptive use were both considered. Among these variables were measures such
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as county level of unmet need for contraception, fertility intention, and exposure to contracep-

tive information. We also included a measure of women’s agency in decision-making for con-

traceptive use and community-level measures of access to healthcare, such as the percent of

deliveries conducted by a skilled provider and the number of pregnant women in the past five

years who received a tetanus toxoid injection. Finally, to account for any socio-economic vari-

ability among the counties, a measure of county level religious affiliation was considered, by

including the percentage of Christians (the main religion in the country), a relative self-

reported measure of food security, household size, and a measure of county-level of investment

in health through county budgetary allocation to health. These measures were first tested for

serial correlation and then selected based on the level of correlation between each other, using

a 0.7 correlation coefficient cutoff with any other variable within the above three

subcategories.

Survey ethics considerations

The parent study on which this analysis is based was reviewed and approved by the Ethical

Review Boards of the Kenya Medical Research Institute, the University of Nairobi/ Kenyatta

National Hospital, Moi University Teaching and Referral Hospital, Kenya, and Aga Khan Uni-

versity, Kenya.

In addition to these ethics reviews, the Ministries of Public Health and Sanitation and Min-

istry of Medical Services (now both under Ministry of Health) in Kenya and the Institutional

Review Board of the Guttmacher Institute also reviewed and approved the study. During the

collection of field data, verbal consent was obtained from all women presenting for care prior

to data collection, while written consents were obtained from all facility managers who were

interviewed for the facility component. As per the requirements of the ethics boards, all verbal

consents were recorded in the data collection tool by reading the consent statement and allow-

ing the respondent to confirm their consent to participate. The interviewer then signed on the

data collection tool that consent had been obtained. In this study, minors were considered as

emancipated by virtue of having been pregnant, as per the Kenya adolescent research guide-

lines. Data collectors and service providers were all taken through the research ethics in

human participant surveys, with attention to the key elements of respect, beneficence, and jus-

tice in research on human subjects. All participants were assured of strict confidentiality.

Data management and analysis

All data were obtained for analysis in the form of Stata datasets. Initial consistency checks and

data re-coding were conducted in Stata 13 [23]. All new variables were generated, tested for

consistency with original variable, and stored as new variables while maintaining the original

variables. Descriptive statistics of the facility and service provider characteristics were com-

puted and are presented in Table 1 (below). All analysis conducted to produce descriptive sta-

tistics were weighted using the survey weights in order to account for the survey design.

Statistical modeling was first conducted in Stata 15 using bivariate and multivariable

mixed-effects ordered logit models in the Bayesian framework using Stata and OpenBUGS

software [24]. Bayesian statistics have in the recent past demonstrated critical advantages over

maximum likelihood estimation procedures [25]. This includes Bayesian ability to assign prior

information to data, without overreliance on available data alone.

The outcome variable is ordinal, and use of ordered logit models extends the logistic regres-

sion models to allow for modeling data which assumes an underlying sequentially incremental

nature of a rather categorical outcome. We further considered the use of mixed effects models

because theoretically, women treated in one facility (women nested in facilities), as well as
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those treated in facilities that are in the same county (facilities nested in counties) have more

similar treatment experiences than women treated elsewhere. In this analysis, the second level

of nesting of facilities in counties was ignored because there were too few facilities in some

counties to provide any meaningful structural variability at that level. The final models there-

fore considered only two levels of women nested in counties, while assuming constant variabil-

ity between and within facilities.

Table 1. Description of healthcare facilities according to facility and service provider characteristics, 2012.

% of sample/ Mean Number of facilities/Main service providers

Health facility Characteristics

Facility level
Level 2 47.6 71

Level 3 36.0 105

Level 4 15.6 89

Level 5 0.7 14

Level 6 0.1 2

Region
Central & Nairobi 14.1 65

Coast & N. Eastern 16.6 48

Eastern 10.7 50

Nyanza & Western 30.0 63

Rift valley 28.5 55

Ownership
Public 68.5 176

Private for Profit 16.5 52

Private not for profit 15.1 53

Facility with FP or Gynecology unit
No 18.0 43

Yes 82.0 238

PAC-trained staff always available
Not always available 57.6 137

Always available 42.4 144

Average No. of staff trained to offer PAC Mean = 2.13 281

Service Provider Characteristics
Cadre of main PAC service provider % N

Doctor 26.9 87

Nurse 68.2 187

Other 4.9 7

Age of main PAC provider
<30 yrs 27.7 70

30–39 yrs 33.3 94

>40 yrs 39.1 117

Gender of main PAC provider
Male 52.3 138

Female 45.7 141

Missing 2.0 2

Average Duration of service in current facility Mean = 4.99 281

Total 100.0 281

https://doi.org/10.1371/journal.pone.0214049.t001
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To account for the multilevel nature of these data, we introduced unstructured random

effects in order to capture unobserved non-spatial heterogeneity [25]. Subsequently, we fitted

an ordered logit model with structured random effects, using a conditional autoregressive

(CAR) model to account for the spatial dependency between counties that are close to each

other than those that are far apart [26,27]. Finally, we fitted a convoluted model, combining

both the above unstructured and structured spatial random effects in our final model, a special

flexibility provided within the framework of Bayesian estimation models [28]. All covariates

were first tested for inclusion at 85.0% credibility interval, where initial bivariate models were

fitted and all variables that were significant at this more relaxed credibility interval (85%) were

considered for inclusion in the final model. Only facility ownership (public/private) failed to

meet this inclusion criterion, but we still included this due to its contextual importance to this

study.

Within each model, deviance information criterion (DIC) was used to compare models

based on goodness of fit, with models with the lowest DIC value having the best fit. Posterior

estimates from these models were plotted on county maps in ArcGIS software [29] to visualize

the geographical or regional variability in the adoption of highly effective contraceptive meth-

ods by PAC patients in health care facilities.

Results

The survey sample consisted mainly of Level II and Level III facilities (83.6% of the sample).

Although most facilities were publicly owned and managed, 105 facilities were owned either

by private individuals or non-governmental organizations.

On average, there are about two service providers in each facility with training in PAC, with

only 42.4% of the facilities reporting that these trained providers were always available to offer

PAC whenever the facilities were operational. For the service providers who were interviewed,

68.2% were nurses and 27.7% were doctors involved in PAC provision in their facilities. The

majority was aged 30 years and above (72.4%), with slightly more men (52.3%), with an aver-

age of five years of continuous PAC service delivery in the sampled facilities.

Although these facilities offered PAC, 18.0% did not have gynecology or FP units. This was

particularly the case in Level II (22.7%) and for-profit (26.3%) facilities in central and Nairobi

regions (30.0%), although these differences were not statistically significant. On average, there

were two trained PAC providers per facility, with major differences according to facility level.

Level II facilities on average had less than one provider, while Level VI had more than 35 pro-

viders trained to offer PAC. Nyanza, Western and Rift valley regions had the lowest number of

providers with in-service training on PAC compared to other regions. For-profit facilities

reported a higher number of trained providers, but providers were not always available for

PAC service provision, and availability varied by facility level and region. Level II facilities

reported the lowest rates of availability (33.6%), then Level IV (47.1%) and Level III (51.0%).

Level V and VI had the highest rates of availability (79.6% and 100% respectively), as shown in

Table 2.

Almost two-thirds of all facilities reported that they stocked and offered highly effective

family planning methods to PAC patients. An additional 27.9% of facilities offered only short-

acting (less effective) methods to PAC patients, with a small proportion of facilities offering no

FP methods. Level III, IV and V facilities had the highest rate of reported availability of highly

effective FP methods for PAC patients. Nairobi &Central as well as Nyanza & Western regions

reported the highest rates (92.0% and 75.0% respectively), with the highest proportion of facili-

ties offering only less effective methods reported in Coast and North-Eastern, Eastern and Rift

Valley regions. There was some evidence of facility-based barriers to FP access among PAC

Effective contraception among women seeking post-abortion care in healthcare facilities in Kenya
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patients: about 80.6% of facilities reported always offering FP to all PAC patients, but only

62.3% reported doing so in the Rift Valley.

On topics covered when counseling PAC patients for FP, the majority of the facilities

(82.6%) reported covering instructions on available methods of FP, while only 19.7% of facili-

ties reported coverage of patient remedy in case of method failures.

Among all 2,568 patients managed for post-abortion complication in health facilities, 91.8%

(2,358) reported receiving counseling on family planning. However, only about 55.5% (1,424)

received a modern method of family planning, while, 46.4% received short-acting methods,

among them pills (18.2%), injectable contraceptives (22.5%), and condoms (6.6%). Further,

only 9.1% (233) received a highly effective method of family planning. As shown in Table 3,

45.3% of all patients did not receive any contraceptive method after treatment for complica-

tions from unsafe abortion.

Table 3. Description of patients treated for PAC in healthcare facilities according to type of contraceptive method

received, by facility characteristics, 2012.

% No

method

% Less-

effective

% Highly

effective

% Total Chi2; Design-

based F�; p value

Number of

women

Health facility

Characteristics

Overall 45.3 45.6 9.1 100 2,568

Facility level
Level 2 38.9 51.2 10.0 100.0 48.7; 1.06; p>0.1 231

Level 3 49.1 40.5 10.4 100.0 796

Level 4 49.2 42.6 8.2 100.0 835

Level 5 39.8 58.5 1.7 100.0 530

Level 6 31.3 67.0 1.7 100.0 176

Region
Central & Nairobi 46.1 41.4 12.5 100.0 103.0; 2.26;

p<0.05

839

Coast & N. Eastern 50.3 44.9 4.8 100.0 337

Eastern 64.0 32.0 3.9 100.0 363

Nyanza & Western 33.4 55.3 11.3 100.0 505

Rift valley 50.6 42.9 6.6 100.0 524

Ownership
Public 42.0 50.6 7.3 100.0 51.0; 1.96; p>0.1 1,683

Private for Profit 51.6 35.2 13.2 100.0 462

Private not for profit 49.8 40.0 10.2 100.0 423

Facility with FP or
Gynae unit
No Facilities 54.5 36.0 9.4 100.0 15.2; 0.92; p>0.1 219

Facilities 43.9 47.1 9.0 100.0 2,349

PAC-trained staff always
available
Not always available 44.8 47.1 8.1 100.0 3.6; 0.27; p>0.1 907

Always available 45.8 44.3 9.9 100.0 1,661

Average No. of staff

trained to offer PAC¥
4.42 (3.13–

5.72)

4.47 (3.14–

5.79)

3.06 (1.84–

4.28)

4.32

(3.37–

5.27)

2,568

No. of women 1,144 1,191 233 2,568 2,568

¥ Pr(|T| > |t|) based on student t-test for means.

� Rao and Scott second-order corrected Pearson statistic

https://doi.org/10.1371/journal.pone.0214049.t003
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The use of highly effective contraception was most common in Level II and III facilities

(10.0% and 10.4% respectively), followed closely by level IV facilities (8.2%). Slightly under

two percent of PAC patients treated at level V and VI facilities received a highly effective con-

traceptive method. Use of highly effective contraceptive methods was higher in Nairobi/Cen-

tral and Nyanza/ Western regions (12.5% and 11.3% respectively) than elsewhere. Private for-

profit facilities and private not-for-profit facilities had higher rates of highly effective contra-

ception (13.2% and 10.2% respectively).

In order to explore the factors that influenced uptake of highly effective contraception, we

fitted multilevel (mixed-effects) model, with two levels of variability; at woman and facility

level and county level [30]. The results are presented in four models in Table 4. Model 0 pres-

ents results from a bivariate Bayesian mixed-effects ordered logit model of the three-level out-

come defined as whether a PAC patient received a highly effective contraceptive method of, a

less effective method or whether a patient did not receive any method at all on each patient,

facility and county characteristics covariates. Models 1 and 2 present results from an unstruc-

tured Bayesian multivariable mixed-effects ordered logit model of the outcome on all covari-

ates, fitted in Stata and BUGs environments respectively. Model 3 was structured, including

the county spatial random effects, with conditional autoregressive structure. The final model

(Model 4), the results of which are discussed in this article, was a convolution model, with

both county non-spatial random effects in model 2 and spatial random effects in model 3 [24].

The model exhibited the lowest DIC value of 3797.0.

At the patient level, age, marital status, occupation, religion, the severity of complications

following abortion, gestational age of pregnancy, gravidity, history of previous abortion, con-

traceptive use before index pregnancy, and fertility intentions at the time of pregnancy, were

all significant factors associated with adoption of a highly effective contraceptive method.

Older women exhibited lower odds of adoption, while those who were previously married

but were not married at the time of the interview had higher odds of adoption. Compared to

farmer or unskilled employment, women who were engaged in skilled income-generating

activities, students, and unemployed women had lower odds of adoption. Muslims and Catho-

lics had lower odds than non-religious women or women from other Christian denomina-

tions. Women who presented with moderately severe complications had higher odds of

adoption while women with severe complications and those who presented with second-tri-

mester abortions had lower odds of adoption of a highly effective contraceptive method.

When we controlled for spatial random effects, the above patient-level characteristics did not

show significant influence on the outcome. However, the odds of adoption were higher for

patients with previous abortions and past experience with modern contraceptives (81.8% and

63.7%). Patients who wanted to delay or prevent future pregnancies had about 51.9% and

60.5% higher odds respectively of receiving a highly effective method.

At the facility level, women receiving PAC services in hospitals designated at Levels IV-VI

had about 55.0% lower odds of receiving a highly effective contraceptive method compared to

those treated for PAC in health centers and clinics (Levels II-III). For a facility with a separate

procedure room where PAC services were managed for evacuation, PAC patients were 2.9

times as likely to receive a highly effective method compared with patients treated in facilities

without such a procedure room, while patients treated in public facilities were 2.6 times as

likely to receive a highly effective method compared to their counterparts in private facilities.

Being treated in facilities with obstetrics/gynecology specialists increased the odds of receiving

a highly effective method by 67.2%, while patients treated in facilities that perceived PAC ser-

vices as a burden to their healthcare provision had 36.2% higher odds of adoption. These two

relationships were insignificant upon inclusion of spatial effects in the model.
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Table 4. Mixed-effects odds of PAC patients adopting a highly effective contraceptive method in healthcare facilities in Kenya.

STATA MODEL 0

Bivariate women,

facility and county

level characteristics

STATA MODEL 1

Unstructured women,

facility and county-

level characteristics

BUGS MODEL 2:

Unstructured

Ordered Logit Model

BUGS MODEL 3:

Structured Ordered

Logit Model

BUGS MODEL 4:

Convolution model

OR (SD)

[2.5%–97.5% Cr. I]

OR (SD)

[2.5%–97.5% Cr. I]

OR (SD)

[2.5%–97.5% Cr. I]

OR (SD)

[2.5%–97.5% Cr. I]

OR (SD)

[2.5%–97.5% Cr. I]

Patient characteristics
Age category: Ref

(10-19yrs)

20-29yrs 0.884(0.086)

[0.707–1.098]

0.907(0.010)

[0.886–0.932]

0.868(0.172)

[0.622–1.214]

0.868 (0.172)

[0.622–1.214]

0.868(0.172)

[0.622–1.214]

30 +yrs 1.242(0.114)

[1.013–1.536]

0.849(0.024)

[0.800–0.908]

0.822(0.188)

[0.571–1.186]

0.822 (0.188)

[0.571–1.186]

0.822(0.188)

[0.571–1.186]

Marital status:

Ref (Never married)

Married/Living

together

1.042(0.106)

[0.835–1.299]

0.984(0.032)

[0.924–1.066]

1.192(0.154)

[0.881–1.599]

1.192 (0.154)

[0.881–1.599]

1.192(0.154)

[0.881–1.599]

Divorced 1.476(0.277)

[0.939–2.197]

1.225(0.054)

[1.133–1.371]

1.249(0.226)

[0.796–1.942]

1.249 (0.226)

[0.796–1.942]

1.249(0.226)

[0.796–1.942]

Education: Ref (No

education)

Primary 0.955(0.094)

[0.773–1.175]

0.831(0.086)

[0.687–1.053]

0.881(0.274)

[0.519–1.506]

0.881 (0.274)

[0.519–1.506]

0.881(0.274)

[0.519–1.506]

Secondary 0.916(0.086)

[0.732–1.114]

0.939(0.086)

[0.795–1.186]

0.897(0.289)

[0.508–1.558]

0.897 (0.289)

[0.508–1.558]

0.897(0.289)

[0.508–1.558]

Post-secondary 1.308(0.166)

[0.981–1.743]

1.158(0.089)

[0.983–1.385]

1.155(0.324)

[0.607–2.135]

1.155 (0.324)

[0.607–2.135]

1.155(0.324)

[0.607–2.135]

Occupation: Ref

(Farmer/unskilled)

Skilled/clerical 1.388(0.142)

[1.105–1.733]

0.915(0.021)

[0.87–0.960]

1.072(0.155)

[0.791–1.448]

1.072 (0.155)

[0.791–1.448]

1.072(0.155)

[0.791–1.448]

Student 0.814(0.106)

[0.602–1.066]

0.718(0.038)

[0.633–0.807]

0.775(0.209)

[0.513–1.168]

0.775 (0.209)

[0.513–1.168]

0.775(0.209)

[0.513–1.168]

Unemployed/

housewife

0.779(0.081)

[0.619–0.985]

0.793(0.034)

[0.714–0.857]

0.823(0.134)

[0.633–1.064]

0.823 (0.134)

[0.633–1.064]

0.823(0.134)

[0.633–1.064]

Religion: Ref (Roman

Catholic)

Other Christian 1.020(0.105)

[0.807–1.278]

0.936(0.034)

[0.870–1.024]

0.985(0.115)

[0.786–1.239]

0.985 (0.115)

[0.786–1.239]

0.985(0.115)

[0.786–1.239]

Muslim 0.563(0.127)

[0.342–0.917]

0.599(0.02)

[0.559–0.650]

0.609(0.256)

[0.369–1.014]

0.609 (0.256)

[0.369–1.014]

0.609(0.256)

[0.369–1.014]

Other religion 2.464(1.113)

[0.842–5.718]

1.745(0.066)

[1.612–1.896]

2.17(0.448)

[0.91–5.165]

2.17 (0.448)

[0.91–5.165]

2.17(0.448)

[0.91–5.165]

Severity levelβ:: Ref

(Mild)

Moderate 1.125(0.112)

[0.896–1.408]

1.268(0.048)

[1.175–1.373]

1.029(0.127)

[0.801–1.321]

1.029 (0.127)

[0.801–1.321]

1.029(0.127)

[0.801–1.321]

Severe 0.840(0.091)

[0.654–1.044]

0.975(0.073)

[0.814–1.139]

0.777(0.14)

[0.587–1.023]

0.777 (0.14)

[0.587–1.023]

0.777(0.14)

[0.587–1.023]

Gestational age: Ref

(First trimester)

Second trimester 0.827(0.083)

[0.664–1.050]

0.861(0.049)

[0.759–0.977]

0.904(0.104)

[0.737–1.11]

0.904 (0.104)

[0.737–1.11]

0.904(0.104)

[0.737–1.11]

Gravidity: Ref

(Paragravida) §
Multigravida 1.224(0.109)

[1.017–1.501]

1.213(0.076)

[1.049–1.395]

1.202(0.142)

[0.906–1.587]

1.202 (0.142)

[0.906–1.587]

1.202(0.142)

[0.906–1.587]

Grand multigravida 1.245(0.151)

[0.940–1.656]

1.266(0.057)

[1.143–1.369]

1.311(0.199)

[0.884–1.94]

1.311 (0.199)

[0.884–1.94]

1.311(0.199)

[0.884–1.94]

Previous abortions:

Ref (None)

One or more 2.154(0.420)

[1.329–3.212]

1.950(0.100)

[1.712–2.161]

1.818(0.209)

[1.206–2.748]

1.818 (0.209)

[1.206–2.748]

1.818(0.209)

[1.206–2.748]

Contraception: Ref

(Not using modern)

Using modern 1.898(0.202)

[1.503–2.386]

1.756(0.067)

[1.613–1.912]

1.637(0.113)

[1.312–2.042]

1.637 (0.113)

[1.312–2.042]

1.637(0.113)

[1.312–2.042]

Pregnancy

wantedness: Ref

(Wanted then)

Wanted later 1.343(0.143)

[1.054–1.700]

1.358(0.050)

[1.252–1.478]

1.519(0.131)

[1.169–1.961]

1.519 (0.131)

[1.169–1.961]

1.519(0.131)

[1.169–1.961]

Did not want 1.285(0.131)

[1.004–1.608]

1.314(0.025)

[1.259–1.371]

1.605(0.142)

[1.22–2.124]

1.605 (0.142)

[1.22–2.124]

1.605(0.142)

[1.22–2.124]

Referred: Ref (Not

referred)

Referred 1.130(0.114)

[0.889–1.406]

1.062(0.033)

[0.99–1.136]

1.064(0.107)

[0.864–1.314]

1.064 (0.107)

[0.864–1.314]

1.064(0.107)

[0.864–1.314]

(Continued)

Effective contraception among women seeking post-abortion care in healthcare facilities in Kenya

PLOS ONE | https://doi.org/10.1371/journal.pone.0214049 March 27, 2019 11 / 28



For patients treated at facilities that offered maternity services in addition to PAC, the odds

of adopting a highly effective method were lower by 57.7%. In all facilities, every additional

modern contraceptive method available increased PAC patients’ odds of receiving a highly

effective method by 19.1%.

Figs 1 and 2 show the spatial distribution of the posterior means and medians respectively,

of the odds of receiving a highly effective method overlaid on a map showing all counties in

Kenya. The aim was to identify any geographical patterns in the county level effects on adop-

tion of a highly effective contraceptive method.

Table 4. (Continued)

STATA MODEL 0

Bivariate women,

facility and county

level characteristics

STATA MODEL 1

Unstructured women,

facility and county-

level characteristics

BUGS MODEL 2:

Unstructured

Ordered Logit Model

BUGS MODEL 3:

Structured Ordered

Logit Model

BUGS MODEL 4:

Convolution model

OR (SD)

[2.5%–97.5% Cr. I]

OR (SD)

[2.5%–97.5% Cr. I]

OR (SD)

[2.5%–97.5% Cr. I]

OR (SD)

[2.5%–97.5% Cr. I]

OR (SD)

[2.5%–97.5% Cr. I]

Facility characteristics
Level of facility 4–5

(Ref: Level 2–3)

0.572(0.150)

[0.323–0.967]

0.430(0.023)

[0.375–0.466]

0.45(0.317)

[0.246–0.847]

0.45 (0.317)

[0.246–0.847]

0.45(0.317)

[0.246–0.847]

Public (Ref:

Private)

1.231(0.359)

[0.628–2.188]

2.784(0.148)

[2.428–3.078]

2.604(0.295)

[1.456–4.591]

2.604 (0.295)

[1.456–4.591]

2.604(0.295)

[1.456–4.591]

Facility has

evacuation room

2.911(0.440)

[2.051–4.111]

3.340(0.106)

[3.106–3.582]

2.921(0.161)

[2.144–4.035]

2.921 (0.161)

[2.144–4.035]

2.921(0.161)

[2.144–4.035]

Ob-gyn (Ref: None) 1.044(0.306)

[0.498–1.918]

1.672(0.039)

[1.581–1.75]

1.125(0.32)

[0.608–2.136]

1.125 (0.32)

[0.608–2.136]

1.125(0.32)

[0.608–2.136]

Facility has

maternity services

0.384(0.159)

[0.159–0.783]

0.613(0.019)

[0.577–0.656]

0.423(0.364)

[0.205–0.869]

0.423 (0.364)

[0.205–0.869]

0.423(0.364)

[0.205–0.869]

Burden of PAC to

facility (Ref: Not

burden)

1.588(0.377)

[0.983–2.629]

1.362(0.095)

[1.182–1.595]

1.456(0.274)

[0.839–2.522]

1.456 (0.274)

[0.839–2.522]

1.456(0.274)

[0.839–2.522]

No. of PAC trained

providers

- - 1.007(0.173)

[0.715–1.433]

1.007 (0.173)

[0.715–1.433]

1.007(0.173)

[0.715–1.433]

Trained PAC SP

always available

(Ref: Not)

1.375(0.462)

[0.687–2.666]

1.052(0.053)

[0.940–1.164]

1.039(0.307)

[0.571–1.912]

1.039 (0.307)

[0.571–1.912]

1.039(0.307)

[0.571–1.912]

Number of FP

methods available

1.247(0.065)

[1.098–1.379]

1.130(0.020)

[1.086–1.175]

1.191(0.071)

[1.041–1.378]

1.191 (0.071)

[1.041–1.378]

1.191(0.071)

[1.041–1.378]

Quality of PAC at

facility

1.000(0.001)

[0.998–1.001]

0.998(0.001)

[0.996–1.000]

0.999(0.001)

[0.997–1.001]

0.999 (0.001)

[0.997–1.001]

0.999(0.001)

[0.997–1.001]

County characteristics
Level of unmet

need for FP

1.005(0.023)

[0.970–1.063]

1.004(0.018)

[0.965–1.046]

1.007(0.026)

[0.959–1.06]

1.007 (0.026)

[0.959–1.06]

1.007(0.026)

[0.959–1.06]

% of exposure to FP

on radio

1.006(0.005)

[0.996–1.016]

1.005(0.004)

[0.996–1.014]

1.007(0.005)

[0.996–1.017]

1.007 (0.005)

[0.996–1.017]

1.007(0.005)

[0.996–1.017]

% of ANC attended

by skilled SP

1.027(0.009)

[1.010–1.047]

0.981(0.014)

[0.950–1.011]

0.962(0.012)

[0.943–0.993]

0.962 (0.012)

[0.943–0.993]

0.962(0.012)

[0.943–0.993]

% tetanus vaccine 1.016(0.009)

[1.001–1.039]

1.007(0.011)

[0.982–1.032]

1.015(0.018)

[0.984–1.048]

1.015 (0.018)

[0.984–1.048]

1.015(0.018)

[0.984–1.048]

Natural log of

county

budget allocation to

health

1.136(0.041)

[1.050–1.218]

1.050(0.057)

[0.958–1.190]

1.114(0.077)

[0.939–1.237]

1.114 (0.077)

[0.939–1.237]

1.114(0.077)

[0.939–1.237]

% reporting lack of

food in last 7 days

1.000(0.008)

[0.985–1.020]

0.995(0.008)

[0.977–1.013]

0.995(0.009)

[0.978–1.013]

0.995 (0.009)

[0.978–1.013]

0.995(0.009)

[0.978–1.013]

https://doi.org/10.1371/journal.pone.0214049.t004
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The county posterior means and medians from the convolution model show that adoption

of highly effective family planning for PAC patients was highest in the lake basin counties of

Siaya, Homa Bay, Kisumu, Nyamira, Busia and Bungoma. Counties neighboring these also

showed relatively high rates of adoption of highly effective contraception, and this holds for

both the posterior means and the medians.

Discussion

Post-abortion contraception plays a critical role in the provision of quality PAC services. This

role is often compromised by not offering contraceptive methods that are highly effective in

preventing unwanted and unintended pregnancies [5]. Although most studies have differed

substantially, there is compelling evidence that effective post-abortion contraception can dras-

tically reduce the risks of repeat abortions [17,31].

A significant number of patients observed during this study were treated in Level II facilities

(37.6% in dispensaries). The majority (68.5%) of these patients were treated in government-

owned facilities, signifying the role that the public healthcare system could play in providing

quality PAC services in Kenya. As Thompson and colleagues [32] show, it is imperative that

government policies on contraception have an impact on the level of quality for PAC services

offered. Among these are policies that restrict access to certain services through certain regula-

tory requirements for training of service providers and the costs of service. At time of writing,

only medical doctors, gynecology specialists, clinicians or registered comprehensive nurses are

permitted to offer PAC service. This restricts access to quality PAC services in Level II facilities

[33], even though a significant proportion of women receiving PAC were treated in these

lower-level facilities. In our case, private facilities lagged behind public facilities in the provi-

sion of highly effective contraception.

Fig 1. Structured and unstructured (convolution) spatial effect on odds of adoption of a highly effective contraceptive method-

Posterior mean risk ratios.

https://doi.org/10.1371/journal.pone.0214049.g001
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