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Abstract

Access to primary health care is an important conde health policy and research. Yet despite high
attention devoted to it, it is has been poorly nkefi and operationalized. The aim of this study twatevelop

a framework of properly defining and measuring tlomcept of access using the city of Kigali as aecas
study.

The research is based on the review of the litezatsecondary and primary data related to accessndd
this research it has been concluded that acceasnmiltidimensional concept composed by geographical
accessibility, availability, affordability, accomumtation and acceptability.

The operationalization was mainly based on prindata but also used limited secondary data to assess
variation in terms of the five access dimensions.

The results show that access in is achieved in steofngeographical accessibility, affordability, and
acceptability. Accommodation was found problematith issues related to patients waiting time atlthea
centers before getting check up and longer wattings for laboratory results.
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1. Introduction

The present chapter introduces the research wodertaken, by describing the context within whica th
study was conducted. The research problem is Pridéiscribed and research objectives are defined,
followed by a series of research questions aimeguide research methods. In this chapter the fraonk
and the scope of the research are also presentddathe end of the chapter the outline of the refoalso
highlighted.

1.1. General introduction

Good health is a cornerstone of development.ribtonly a basic human right, but also a key prditmm to
economic development and unarguably, the wealth obuntry is judged by the health of its population
(OECD 2003). According to Thomas et al (2004), ¢hisra strong positive association between health a
economic prosperity as healthier workers are méeet and more energetic, thus, more productive and
command higher hourly earnings.

However, during the past two decades, Sub-SahafdcaA countries have been characterized by an
alarming increase of burden of diseases once thotaglbe well controlled such as malaria, cholera,
tuberculosis, etc. while also being threatenedepidemics, notably HIV/AIDS (Sanders 2005). These
diseases cause high rates of morbidity and martalitd constitute major barriers to economic growth.
Whiting and Unwin (2008) state that the major ressbehind these poor health outcomes are the fack o
population’s access to primary health care services

Access to primary health care was identified by\therld Health Assembly in 1977 as the desirablenmai
target of improving population’s well being in désging countries. Later, in 1978, primary healthreca

access was widely recognized by the Alma Ata datitam as an imperative strategy to the achieveroent
“health for all” and a universal solution to reable Millennium Development Goals (WHO 2008).

Similarly to other Sub-Saharan African countrigse fprovision of primary health care is considened i
Rwanda as an indispensable strategy for achiewng fpealth for all, rather than just the first legkcare.
However, in Rwanda, the late1980s was charactekyesbcio-political instability, and the beginnin§the
HIV/AIDS pandemic, followed by the worsening of @cmnic performance. All this disorder inflicted the
elaboration and implementation of primary healtheqgaolicies and plans that the country had. Funtioee,
Rwanda's health system has been shortage of haalffh inequity of access, and poor quality of care
health facilities even though there was some injtimgress in improving health status. Based orsghe
observations, there is a need to ensure accessrtarp to Rwandan population.

1.2. Research problem and justification

According to Murad (2007), evaluating access toltheeare is one of the major tasks which should be
covered by health planners. Blaek al(2008) state that measuring access to health cargiloutes to a
wider understanding of the performance of healdiesys and facilitates the development of eviderced
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health policies. However, over time, the concepaafess to health care has been characterizedalok af
proper definition and thus has been inadequatebratipnalized. It has been operationalized mosyly b
considering its spatial component, overlooking othen-spatial factors that might influence it. @esearch
aims to bridge this gap by introducing an approsmight to properly define the concept of accedwetdth
care and to operationalize it by considering ndy dlne spatial component but also other aspectisnitay
determine it. The interest in using the city of &ligas the case study was based on the fact thstudy of
this kind has been conducted in this city befora s the expected results may help planners acididn
makers to improve access to health care plannidglalivery in accordance with the current healthcpolt

is worth to recall that the Kigali is a typical S8aharan African city, characterized by the samathe
challenges linked to rapid and uncontrolled urbaowgh, where insuring access to primary health care
should figure among the major priorities.

1.3. Research objectives

The main objective of the research is to develop@sroach which can be used to evaluate accessrtarg
health care.

The main objective is subdivided into the followisgecific objectives:

1. To develop a framework of defining and operatiarialj the concept of access to health care.
2. To apply the developed framework in the evaluatibaccess to primary care using the city of Kigali
as a case study.

1.4. Research questions

Below listed are questions sought to operationdlizespecific objectives of the research.

Specific objectives (1) Resear ch questions

To develop a framework of defining an@l) How can the concept of access to health care be
operationalizing the concept of access to health properly defined?
care. (2) How can the concept of access to health carg be
operationalized?
(3) What are different alternative methods |of
measuring access to health care?

Specific objectives (2) Resear ch questions

(4) How presently is the concept of access totheal

To apply the developed framework in theare conceptualised and operationalized in Rwanda?

evaluation of access to primary care in the city (6) What are the data needed to evaluate acceps in

Kigali Kigali and how can they be obtained?

(6) What different alternative ways of analyzingsb
data?

(7) At what level is access attained in Kigali Ivwéh
National health planning and policy standards?

(8) What are the prevailing issues regarding actess
primary health care in Kigali?

Table 1-1 Research questions
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1.5. Scope of the study

As stated in the objectives, the central themehtf tesearch is the evaluation of access to healtb.
However, all levels of health care were not emtdtane the studyFirst, the research has only focussed on
the package of health care provided by governmeailttn facilities; thus private health care wastootched
upon and the reason is that, public health fagditare the most concerned with National healthcpoli
Secondthe emphasis is on the basic level of health mfered to as primary health care, provided atthe
center level, thus secondary and tertiary healtk were not included in the research.

1.6. Research framework

The conceptual framework of this research, as ptedein figure 1-1, is centered on the definitiorda
operationalization of the concept of access totheadre. The pillar of the work is a framework rattuced
by Penchansky and Thomas (1981), which is an akpécognition of the range of factors that inflaen
health services use and outcomes. Such view okadsenot only perceived by many as more expligit b
also is useful for the policy point of view as dicflitates the focus of policy actions on specifisues that
hinder services delivery.

The review of health care access related literatia® useful, in the suggestion of a good definibbaccess
concept as well as its operationalization approddie collection of empirical and secondary data was
indispensable for the assessment of factors infimgrthe use and outcomes of health services iocdgh&ext

of the given case study (Kigali). The major stepdofved through this research can be summarized as
follows.

First a multidimensional definition of access isted out, suitable for different contextual settinthen the
definition of access leads to the selection ofvahé indicators which can be used to operationattiee
concept of access along with the choice of propethods to be applied in the measurement of itouari
dimensions. The identification of relevant indiagatded to the selection of secondary and empiritzda

needed in the evaluation of access within the cordé the study area. Empirical data are relatedhio
health system characteristics, population charsties, services use and services outcomes (Satimfig,

not that objective and subjective measures were unseéata collection.

Geographic Information System (GIS) and statistmathods along with qualitative analysis (interatiein)

were used in the analysis of collected data. Tdwcbmark considered for the evaluation of acceslsels
prevailing planning standards for health care isecd was available, along with satisfaction asubker’s

judgemental evaluation of access to health care.




Developmt_ent of Application of developed
analysis framework
framework
A\ 4 +
Data

Access collection Data analysis
= definition
g Secondary data - A 4
S C Empirical data — ot
o + (Spatigl data) GIS Stattlrs‘tlgal Qualitative | _
g Selection of Objective Spatia}l methods Interpretation
m|  access &subjective  «¢— analysis
&| indicators - Population data access related [
- * - Location of HC data Measurement

- Administrative - of individual
Choice of boundaries Socio indicator
methods - Land use d?rzgogch?c —
-Road network dgtap Composite |
measures |
Health facilities
characteristics 4—

Evaluation of access » Access attainment |«

v

Figure 1-1Research framework

1.7. Limitations of the research

By its nature, the social aspect of this reseaetjuired an indispensable acquisition of primaryadahich
would not be obtained without field work. Howevhetway in which the patients’ questionnaire sunve
conducted was challenging. Although the survey peaseived successful, despite the lack of presinoe

ITC on the field, there were a number of issuegdad’he main problem encountered was the attempt to
conduct the field work from a distance in line wiitinited experience in carrying out a survey in #rea of
health research. The survey team had the resphitisshof submitting the letter of request to varsohealth
centers in quest of permission to start data cidlecand in some cases the permission has beerdieni
delayed. Even though there was precious suppom f£&1S staff members, some problems were beyond
their control. For this reason the sample of headthters had to be modified and there were inchssif
facilities which were not thought of before. Theras also supposed to be regular contact betweeuther

and the survey team but due to limited time alleddb survey this was not possible.

Above all, the tardiness in commencing the survag b major effect on the progression of the researc
itself. Receiving data later than planned resuitethe delay of data analysis as there was impbdata
processing to be done. Also, not being able td thsi study area prevented the author from gaifiisthand
experience of the phenomenon. Another issue wakatheof sufficient secondary data related to aseesl

this has led to limitations in spatial analysisaotess.

4]
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The revision of the questionnaire during data cbibe in order to adapt it to the field reality hiasl to
unexpected changes such as the aggregation opéives Likert scale answers into three points saale
order to standardize the responses to subjectiestipms and this was not expected.

1.8. Structure of the report

This thesis compriseschapters described as follows:

The first chapter is an introductory chapter, describing researcjeailves, research questions, research
problem, research justification and research fraonkw

The second chapter provides a systematic theoretical background edlad the concept of access, through
the review of the literature. It depicts differdrameworks of definition of the concept of accessiealth
care and its operationalization approaches.

Thethird chapter describes the study area. It discuss the admatiigtr configuration of the city of Kigali,
the location of health care facilities, the popiolatdensities, urbanization levels and the prengiNational
health care organization, its planning and policy.

Thefourth chapter comprised the methodology adopted to answer theareh questions. It describes how
the process of data collection was prepared, améédaout and how the collected data were analyzed.

Thefifth chapter presents the results obtained from the analysis.
The sixth chapter is the discussion of the results obtained from ahalysis in order to reflect to the

achievement of research objective. It is combineith vihe general conclusion of the study and
recommendations addressed for future researchlaasvfew related to primary health planning.




2. Review of the concept of access to health care

This chapter is a systematic review of the conoépiccess to health care. It is based on an exglmmeof
health care access related literature, describiifedent frameworks sought to define and operati@eathe
concept of access over time. Based on the litegeatamproper definition of access is selected almith a
relevant approach which can be used to operati@eadind evaluate access in the context of the singdy

2.1. Defining access to health care

Access is an important concept in studying the mizgdion and delivery of healthcare services angai
been central to health services research and piayany years. Yet, despite the high amount adiss to
which it has been subject, this concept has nob Ipeecisely defined or operationalized. Savedo&0&®)
claims that in spite of ubiquitous use of accesxept in health related literature, it is oftert lefidefined.
Andersen (1995) and Crall (2006 ) among many astlaoimitted that access is a very complex concept.
Because of the difficulties in sorting out its aétiion, a considerable number of access framewbake led

to a variety of definitions. Some of those deforis have approached access in a more conceptgkd an
while others have opted for a broader and elab@@tepective. Various definitions of access docuetem

the literature differ in a twofold perspective. THiest perspectivas that of conceptual or narrow definition,
confined either to thecharacteristicd of the population or to those of the health detiv system. The
secondperspective relates to a broader angle of aceubsl@scribes it as a multidimensional concept which
goes beyond health services users and system td@stcs. It rather reflects tHéit” between population
and health system characteristics.

2.1.1. Access as the characteristics of population s and health care delivery system

Many studies sought to elucidate the definitionaotess have equated it with various characteristics
individuals such as income, insurance coverage tAedcharacteristics of health care delivery system
resources such as the spatial proximity of healtilifies or the number of providers. For examphalC
(2006 ) defined access dbBe ease with which health care can be reachedénfdce of financial,
organizational, cultural, and emotional barriersve3al other authors have sorted out conceptualitiens

of access more or less similarly to the previous. e can recall among others (Timmreck 2003), (Kha
1994) and (O’Donnell 2007).

A framework based on the model promulgated by Aseleet al. (1983) identifies three types of individual
determinants of accessredisposing, enabling, and nedredisposing characteristics generally are rederr
to as various socio-demographic factors such as, igender, educational attainment and occupatiat, t
measure individual biological and social structuraits. Within this perspective, individual heahkliefs
and attitudes are thought to contribute to a pesspredisposition for health care utilization. Ehatp
characteristics are described as those which faeiliindividuals’ use of health care services amdude
individual financial and other resources. Finallgeds are related to whether individuals percdiae their
condition necessitates medical care, whether thiek this care is of value, and the degree to whidtealth
care professional believes an individual needs.dargecent times, the model has expanded to ieclud
variables that describe the characteristics ofhibedth care delivery system such as policies, ressuand
organization, external environmental factors sielk@nomic climate, relative wealth, politics, eiote and
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community-level enabling characteristics such as @vailability of physicians within the community.
Although access is depicted in details within tfifamework, its definition still turns around the
characteristics of people and health system addes not differ much from those introduced previpus

Almost similarly to the framework of Andersen aralleagues, Millman (1993) also distinguish thredmma
categories of access factors namstyucture barriersdescribed as the number, type, concentration,itwcat
and organization of health care), finandmrriers identified as those factors which inhibit the @pilof
patients to pay for needed services such as inseiremverage or income, and finafigrsonal and cultural
barriers such as education level, religion, age, gendesgmal beliefs etc.

The previous style of defining access has beenested in various ways. For example with regarchto t
previous definition, Aday and andersen (1974) anflhMn (1993) have criticized the fact that acckas
mostly been taken as synonymous with the presehbealth system resources in an area while in daim
way, Gulzar (1999) has also questioned the wayarekers and theorists equate access with the mesén
specific characteristics of the population suchireme and insurance. From this criticism, it can b
deducted that access should not be measured upiguéhe basis of the spatial proximity of heakbifities
or just the presence of resources. These are ffatient to guarantee that people who need serwigéget
them in a proper way. Also equating access witlsgmee of resources will miss other characteristidhe
provider and the clients that may influence accégsording to Anderseret al(1983) these definitions
uniquely reflect the probable or potential levelsaocess to medical care and do not portray thigyeAn
additional major shortcoming of this definitionttse fact that it does not depict how the conceparfess
should be operationalized.

2.1.2. Access as the fit between user and system ¢ haracteristics

In various literatures, several attempts have lme&de, to adjust the definition of access by comgiamg for
the gap left within the previous perspective whigs limited to user-systems characteristics. Is thspect,
with the aim to provide a definition of access whiwt only facilitates the understanding of theaapt, but
also its operationalization, Penchansky and Tho(t881) have introduced a framework within which
access is defined as a multi dimensional concefieating the fit between characteristics and etqtems of
providers and those of clients. Contrary to thevimgs definitions, this‘fit” perspective goes beyond
potential characteristics by embracing not only uke of services but also services outcomes. Reskh
and his colleague subdivided access concepffiveodimensionglso referred to athe five “As” of access
namely accessibility, availability, affordabilittaccommodation, and acceptability. The interrelaivn
between the five dimensions has also been admF@dexample Anderket al. (2000) state that variations
in any of these dimensions can affect each of theradimensions and, ultimately, client satisfactaind
service utilization.These dimensions will be furtdeveloped through subsequent lines.

This framework of access conceived by Penchansklyhim colleague has gained more grounds in health
related research, praised for its explicitnessiengrovision of an operational scale to measuteaues of
services.

It can be concluded that the framework of accespased by Penchansky and colleague is more suiiable
the evaluation of access. Thus access may be ddisi¢hose dimensions which describe the poteautidl

actual entry of a given population to the healthecdelivery system. From itdit” perspective it can be
deducted that the five dimensions embrace bothicgrwuse and outcomes as yardsticks of judgingheeat
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access has been achieved or not. Andeedeal(1983) argue that access can best be evaluatedgthro
outcome indicators of the individual's passageughothe system, such as utilization rates or satigfn. In
brief, they admitted that it is the use of senacel outcomes of the use process that could betasadasure
access. These measures, they argue, permit "ekteafidation" of the importance of the system and
individual characteristics. Utilization and sattfan may be more appropriately considered as tibgeand
subjective indicators of access to services.

This framework based on the five dimensions hageseas the pillar for many subsequent access telate
studies, most of which have taken up the five dsi@ms entirely while few considered only some
dimensions. For example Gulzar (1999), Bagheri Bexdwell (2005), Unakt al(2007), Susan and Pei-Shu
(2007) and Blaclet al(2008) referred to five dimensions of access sinmidahose conceived by Penchansky
and Thomas, while Gulliford and Morgan (2003) an@®annell (2007) have limited their focus on four
dimensions, namely accessibility, availability caéfability and accommodation.

2.2. Defining access dimensions

As described in the previous section, access ttthheare is a multidimensional concept with fiveima
components namely geographical accessibility, alj] affordability, accommodation and acceptafilit
The following lines describe one by one, each effilie dimensions of access, giving insight on hbey
are defined by different authors and proposingstiitable definitions based on different criterigtsas the
normative assessment, the contextual applicatidrttaexplicitness.

2.2.1. Accessibility

The dimension of accessibility has relatively rgedi more attention in health related studies coetham
other dimensions of access. Within some studiesdimension of accessibility is specifically refsirto as
“locational accessibility” (Brabyn and Skelly 2002) org€ographical accessibility(Love and Lindquist
1995), (Brabyn and Skelly 2002), (Appariat al. 2008) and many more. It is also referred to [sySsical
accessibility” by numerous researchers among which Lee and Migc(2902) and Blacket al (2008).
Another term commonly used in the literature tocdée the dimension of accessibility ispatial
accessibility. This term has been used in various studies saghhose conducted by Gulzar (1999),
Guagliardo (2004), Unatt al(2007), Blacket al (2008) and others which have not been mentionddisn
report.

Penchansky and Thomas (1981) defined geographicaksibility as the relationships between the lonat
of providers as supply and the location of popafats clients. According to Gulliford and Morga®@3) it

is the ease or difficulty of reaching health sesgitaking into account the location of serviceseiation to
the population location and means of transportatioreach those services. for Bagheri and Ben26i0%)
and Unalet al (2007), geographical accessibility means the trampedance to health care providers.
Leisinger (2008 ) defines accessibility as the mixte which the geographical location of healthviaer
delivery coincides with the location of clients. B#gwianski (2002 ) describes accessibility as tse ef
clients to physically reach health care providexsation, while Ray and Ebener (2008) describe ithas
physical distance from service delivery point te tiser.

2.2.2. Availability

Penchansky and Thomas (1981) and McCaughrin (19@€iped the dimension of availability as the
relationship between the volume and type of exjssiarvices and the client’s volume and types oflaeAs
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from Gulliford and Morgan (2003) it is the extdntwhich health care resources in terms of volume a
capacity are mobilized to meet the needs of diffegroups of the population. According to Obrett
al.(2007) availability refers to the extent to whidifieoed products and services correspond with tleslaef
people. Leisinger (2008 ) describe availabilitythe degree of fit between existing health serviaed
clients’ needs. As for Wyszewianski (2002 ) avallgbis defined as the extent to which the provitias the
requisite resources, such as personnel and teayjdtn meet the needs of the clients. As from Makmet
al.(2009) availability isthe relationship between the type, range, quatity quality of health services
provided at a facility and the nature and extenthaf health needs of the community being servedewh
according to Ray and Ebener (2008), it is the ghilf having the right type of care to those wheaé.

2.2.3. Affordability

Affordability often referred to as financial accisiity is also characterized by some similarities its
definition. It is described by Penchansky and Thertk081), McCaughrin (1996), Gulliford and Morgan
(2003), Bagheri and Benwell (2005) and LeisingedO@ ) as the relationship between the costs ofttheal
services and the income and ability of providergpay for services. According to Mcintyet al (2009)
affordability means the degree of fit between thié dosts and individual's ability to pay, in thergext of
the household budget. Ray and Ebener (2008) défimas the relationship between the price of health
services and the willingness and ability of userpay for those services.

2.2.4. Accommodation

Some authors such as Bagheri and Benwell (2009)si04t al(2007) and Leisinger (2008 ) use the term
adequacy to relate to the dimensionAstommodation. They describe it as the degree tichwdervices are
organized to meet patient's needs and expectatibssdefined by Penchansky and Thomas (1981)
accommodation means the relationship between thmenan which the supply resources are organized to
accept clients and the clients ability to accomnteda that organization. McCaughrin (1996) descatibe
accommodation as the organization’s willingnessidopt certain operating practices in relation ferts’
abilities to utilize these services. Wyszewians¥d(2 ) defined it as the extent to which the prewal
operation is organized in ways that meet the camtty and preferences of the clients while accgrdm
Mclntyre et al (2007), accommodation specifically reflects thgrée of fit between the hours of service of
health care facilities and the time when it is fielesfor individuals to attend for care.

2.2.5. Acceptability

The dimension of acceptability, sometimes refetreds cultural acceptability is defined by Penchksgrand
Thomas (1981) as the extent to which the clieabrsfortable with the more immutable characteristicthe
provider, and vice versa. According to McCaughid®896) it reflects the interactions between clieamsl
provider attitudes and preferences about what itatet acceptable personal and treatment practices.
According to Bagheri and Benwell (2005) acceptapiteflects people’s views about health care sesii
and how service providers interact with patientsisinger (2008 ) describe acceptability as the ek gf fit
between characteristics of the provider and thdselient, while according to Wyszewianski (2002 ),
acceptability reflects the extent to which the iss comfortable with the more immutable chardstis of

the provider, and vice versa. Mcintyet al(2009) define acceptability as the providers’ aradignts’
attitudes towards one another’s characteristicseapectations, and how these attitudes interaatosiing
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to Ray and Ebener (2008) acceptability means thehiaetween how responsive health services pravider
are to the social and cultural expectations ofisesvusers.

2.3. Operationalization of access dimensions

The complexity of access concept requires lookiegasately at its various components during the
operationalization process. For policy-planningsinecessary to identify a number of indicatoraofess
that would allow them to assess how access isnatladr to determine whether particular health sesvi
delivery programs contribute to the improvementiofess. Various access studies have consideredja ra
of indicators regardless of the context of a palc country or region. For example relevant inthica for
developed countries might differ from those whicé gelevant for third world countries such as Sab&8an
region. For this reason, indicators used to measaceess dimensions are generally described regardf
the country or region. This implies that the choddeindicators to measure access should be chostn w
rationality in order to fit with the reality.

2.3.1. Operationalization of accessibility

As mentioned before geographical accessibilitydepiired more attention compared to other dimesibn
access. It is often measured in terms of travekntapce represented by travel time and distancecketthe
location of health facilities or health providersdgpopulation residence.

2.3.1.1. Travel distance and travel time

Geographical distance has emerged as a predonfiawot in the utilization of health care (Buor 2003 a
study conducted by Hutchinscet al. (1999) in Uganda, the authors revealed that tltanice which
individuals must travel to reach health care prexddvas among the main reasons for the populatibmon
seek care. Many other studies have also insisteti@meffect of distance on health facilities usagest of
which have focused on distance decay, showinghbalth services usage decreases with greater ciestan
from the source of care.

Travel time estimates constitute another indicatfogeographical which has also become commonplace i
studies of access to health care services. Tramelis often associated with travel distances engdbnse that
greater distances generally correspond to morelttame and vice versa. The distance travelledetch
health care providers often serves as a proxyréet used time. Hutchinsogt al(1999) state that travel
time is an important metric of geographic acces$dalth care and according to Hayretsal (2006),
estimated travel times provide a reliable subsifat direct observations of actual travel effarhjich would

be difficult to obtain otherwise. Within many othstudies such as Amer (2007), Jom¢sal(2008) and
Rutherfordet al. (2009) estimated travel times have been used @sune access to different types of health
facilities.

In the operationalization of accessibility, grealestances and longer travel times to health capgrdviders
are considered as obstacles to the use of healtltese while shorter distances and shorter traveds are
considered as favourable to the use of servicemeMer, travel distance and time to reach healthigens
might be an obstacle or not while influenced byeottactors such as the mode of transportation psieed
below.
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2.3.1.2. Mode of transportation

Transportation is another factor which affects theahre accessibility. Inadequate, expensive osighily
inaccessible transport is one of the biggest hartigat people experiencing disadvantage face timgeto
essential services, such as health care. Forst®9)states that access to efficient, affordableé safe
transport in the developing world is limited andedily impacts the ability of individuals to sedinely
health services. As noted by Eustace (2005), pewgie do not have access to private or public
transportation are more likely to be those expeirenhealth disadvantages. As concluded by Persehon
al.(2008) from the evaluation of four health pilot jats conducted in Ghana, Senegal, South Africa and
Uganda, travel time constitutes an issue in SulaBahAfrican countries where healthcare serviceshat
widespread, the road network is in bad conditievif) unaffordable transport systems, lacking tramsmn
emergency cases and great distances towards raaltlacilities. This implies that people who hawevalk
longer distances, obviously will face more chaliemghan thos who have other efficient means of
transportation such as private car, motorbike, et.

2.3.1.3. Natural barriers

According to Perschoet al.(2008), natural factors such as topography caniafiience ccessibility to
health services.

Because of the spatial aspect, of geographicakaiikty, Geo Information Science has played apanant
role in its measurement with the concern to imprdage measurement, different methods have been
developed.

2.3.2. Operationalization of availability

According to World Health Organization (2006), tiges of information are generally used to measure
availability: the size of the population and theaqtity of resources available for delivering arecar

With regard to availability, resources include tigpe and number of health facilities, type of seesgi
number of health workers, availability of technaglpdrugs, equipment, number of beds, etc. Thdatitity

is often measured by comparing the types of ressuwdth the size of population, such as the nunaber
patients seen per day, the average number of @erpaisits per year, average beds occupancy ratette
average number of inpatients admittances per yarld Health Organization 2006) and (Persclebral.
2008) Wile measuring availability, the population often disaggregated according to the administrati
structure of the geographic entity concerned (Wetkhlth Organization 2006). In general, availapitain

be determined by spatial or non-spatial factors.

2.3.3. Operationalization of affordability

From different descriptions of affordability, thitBmension is mainly determined by people’s abibiyd
willingness to pay for health services. Many stadiave shown that ability of patients to pay favees
also influences the use of services. The abilitfgap is determined by different factors such asises costs,
income and health insurance coverage.
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2.3.3.1. Services cost

Through the literature, the costs of care have Iseivided into two types: Direct costs and inclireosts.
Direct costsinclude the price of services at point of delivand cover a range of items such as consultation
fees, unofficial fees, diagnostic tests, mediciharges and pre-admission depositdirect costsinclude
transportation fees in case patients pay for tramapon (Mcintyreet al. 2009). The financial barrier of
services cost has been recognized. For exampler EmgbCooper (2004) state that user fees can fead t
delays in care seeking, reduction in attendandacdities, particularly among the poor, and impaskement

of marginalized families. The same authors alsorcthat travel costs are often the second most resipe
item after medicines, in outpatient treatment.

2.3.3.2. Income

With respect to income, research has proved thvataload moderate-income families face greater firanci
constrains from both health costs and limited iasae coverage, increasing thus the burden of epbcket
costs for care which is often not afforded by many.

2.3.3.3. Insurance coverage

Insurance coverage has been documented in marth lstadiies as a determinant of health care affdlitiab
Some studies have revealed that medical expensedhlebyninsured constitute an important burden for
households. For instance, the study of Dubtgl(2007) showed that uninsured patients use fewercesr
and face higher out-of-pocket spending than thesuied counterparts in the United States. Accortting
Hall et al (2008 ) there is a strong and convincing evidetiie¢ not having health insurance is a major
deterrent to health care . Health related studiee lalso recognized the importance of health imagréan the
context of developing countries. For example Soersal(2008) state that health insurance coverage
improves financial access to health care by pristgdiouseholds from health-expenditure relatedsriskd
ensures quick access at the time of need. Otheans studies such as those conducted by Jutt@@f }2n
different sub-Saharan African countries namely, égah Uganda, Cote d‘lvoire, Tanzania, Ghana, and
Benin, have shown that the emerging community-basadth insurance schemes in those countries irssure
better financial access to health care to the mesrthan non-members.

The willingness of the population to pay for seegds also considered as a financial factor inftirem
access to health care when people can aiifistdance or health services but refuse to purctiese (Didem
et al. 2009).

2.3.4. Operationalization of accommodation

Within the dimension of accommodation, the fact@sognized by the literature as influencing acdess
health care are appointment systems, the hourpeshtion, walk-in capability, the use of telephaseevices,
waiting time to the facility and the cleanness loé thealth facility (Penchansky and Thomas 1981) and
(Mclntyre et al. 2009).

2.3.5. Operationalization of acceptability

Indicators of acceptability are described in accetated literature as those characteristics o¥igeys and
patients along with their expectations, which iefige the nature and outcomes of the interactiotveclea
providers and individuals (Mcintyret al. 2009).
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2.3.5.1. Characteristics of providers and patients

The type of providers or of the patient, their agender, race or ethnicity, language, educatioelland
culturehave been recognized as influencing the use oomés of health services.

2.3.5.2. Expectations of providers and patients

Providers often expect that patients respect fitefiessional status and comply with the prescribeatment
while patients expect certain attitudes from thevjaters such as kindness during treatment, respfect
patients’ privacy, listening to illness symptomsscléptions, undertaking a thorough examination,ppro
explanations of the diagnosis, discussion aboatrirent alternatives, etc (Mcintyeg al.2009).

2.4. Critical reflection on the definitions and ope rationalization of access
dimensions

Thorough the previous sections, definitions of five dimensions of access from various authors were
explored. The substantial remark at this stagdas of similarities among various definitions fwetfive
dimensions respectively. It is not surprising simeest of the authors have borrowed the concept fitmnm
original framework proposed by Penchansky and Tioii®81). The slight difference observed in the
definitions are related to the taxonomies suchspatial or physical accessibility to relate to gepdical
accessibility, financial accessibility instead @foedability, adequacy instead of accommodatiorcuitural
accessibility as a synonym of acceptability. Themnafference exists though in the operationalimatof the
concepts where some determinants considered meapeoific dimensions, are inherent to a particular
context. For example within the dimension of accadation the schedule of appointment by telephone
communication is suitable for developed countried aot applicable for man Sub-Saharan African coemt
including Rwanda.

2.5. Objectivity and subjectivity in the measuremen  t of access

The notion of subjective and objective indicatersdmmonplace in social research such as studisscdal
well being and quality of life (Ruggeat al. 2001), (Georgiou 2009) and (Tesfazghi 2009). Havethis
applies also for health care access related stwdigsh are associated to a certain extent withqinity of
life.

2.5.1. Objective measures of access

Objective indicators of access to health care aseribed as observable “factors” that facilitateropede
the opportunity to use health services and whichhm subsumed under different dimensions of acéess.
stated by Thiede and Mclintyre (2008), objective sneas of access are concerned with various utdizat
rates which refer to observed behaviors or docueteetidence of individuals’ actual use of healtivises.
Example of utilization rates are frequency or pateof physicians’ visits, frequency or types ofviees
provided, etc. Objective measures also can referates which may be measured in a variety of veagh
as a simple proportion of those who did or did hate contact with a provider within a given periafd
time(Daniels 2001), (Lavastida 2000) (Crall 2006 ).
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2.5.2. Subjective evaluation of access

The importance of subjective measures of accesalbaseen highlighted in various literatures. 8atiye
measures have their basis on reports that peogte afzout their feelings, attitudes and evaluatiwhih
would not be obtained otherwise. Andersgral. (1983) describe subjective indicators of accesasumer
evaluations of various aspects of their care-seekixperience, such as the convenience, cost, movid
behavior, or overall quality of the care they reeeiLikewise, Lochoro (2004) defined patient’s sfattion

as an expression of the gap between the expectepesiceived characteristics of health servicethénsame
respect, Donabedian (1972) affirmed that access bmusvaluated not just by the presence of servings
by determining the utilization patterns as wellcient satisfaction. According to Daniels (2001pjgctive
measures of access reflect the satisfaction wéatiment and encompass patients’ opinions, expecsati
values and experiences about health services

The power of user’s subjective evaluation of aceeiss on the fact that in healthcare, the ultenager of
the system is the patient. Thus, the patient suhas/been recognized as the most appropriate mévhod
measure outcomes of the system.

As elucidated by Mascarenhas (2001), patient'sfsatiion is a useful measure that evaluates thityjoé
care, and provider to patient relationships. SiryiJaAl-Mudaf et al(2003) asserted that, a patient’s opinion
is an important quality indicator in measuring thécome of any medical service and thus can dssalth
care providers in designing health management plEms importance of satisfaction as means of stibgec
evaluation of access was also highlighted by Gochd®97 ) who described patient satisfaction as an
important evaluative yardstick in assessing thdoperance of the medical care system with respect to
access.

Various literatures have proposed different waysnefisuring patient’s satisfaction. For example looch
(2004) proposes that satisfaction could be elicgdasking simply how satisfied or not patients niay
about the service. Weavet al(1997) measured patients satisfaction by askingaigents to rate their
evaluative responses about how they perceive caeefive points Likert scale offering poor, fainag, very
good and excellent as options. Satisfaction caevaduated by patients specifically at a given fgcibr in
terms of their particular experiences, or in gehbgathe public with respect to their perceptiorfstize
performance of the medical care system as a whabger satisfaction scores generally corresponting
good attainment of access and vice versa.

Takemuraet al(2006) suggest the use of reliable and valid qaestires as primary means of measuring
patient’s satisfaction in a medical setting ands&adtion questions can be asked about a partiasipect of
access.

2.5.2.1. Satisfaction within the five dimensions o  f access

As stated by (Lochoro 2004f) is recommended that patients be asked to rapotheir experiences about
different dimensions of access. With respect toggmghical accessibility satisfaction can be assessed
through specific questions such as those relatelduto services; car parks, and travel time to reaeh
facility.

For the availability dimension, one method whiclaplicable to the measurement of quality of headtire
is the consumers’ ratings of the services provigadponsah 2009). Related to availability, Locho20@4)
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suggest that patients be asked questions to exifreissatisfaction about the range of serviceliation to
what they need.

Regardingaffordability, satisfaction is concerned with individual or hkeaystem financial factors which
ease health care utilization or lead to difficudtie seeking care, as explained in section2.3.3.

With respect to accommodation, measures of pasiesdtisfaction with health care can provide imptrta
assessment of quality of health care not adequatgdyured by other health service statistics sualting
times, and consultation times (Lochoro 2004). Withtceptability dimension, the same author sugdeste
that satisfaction questions relate to the extenmvihich users are treated with dignity and respacthe
provision of care, taking into consideration thadtividual and social needs, values and preferenaahoro
(2004)

2.6. Alternative methods to measure access

As mentioned earlier, the five dimensions of acasss be described using a variety factors withedéit
nature; hence the need for specific approachetsbdaifor measuring access indicators of diffetgpées.

2.6.1. Geo Information Science and access measureme nt

With the rise of a particular branch of the tecloggl for spatial data, namely Geographic Information
System (GIS), along with its related spatial analysethods, there are possibilities to analyze gestribe
spatial aspects of access to health care (McLgff2@07) and (Luo 2004). In this regard, GIS plays a
substantial role in the measurement of two dimerssiwith spatial major components namely geographica
accessibility and availability, while other methadgh as statistics methods are used to measurartge of
non-spatial factors.

2.6.1.1. GIS and geographical accessibility measure  ment

The suitability of GIS in the analysis of acced#ipihas been recognized within a variety of litera,
through an extensive attention dedicated to thisedsion especially during the past two decades.n§ymo
many studies which were devoted to the use of GiSaécessibility analysis we can recall (Luo andng/a
2003), (Bagheret al. 2005), (Ebener et al. 2005), (Amer 2007) and (Mferéy 2007). Among the common
measures of geographical accessibility we can Iréhal computation of travel distance to the nearest
provider, average distance to a set of providedsgravitational models found iiEI-Genedy and Levinson
2006), (Connoket al.1994), (Cromley and McLafferty 2003) and (Amer 20

In a study conducted by Haynes$ al (2006) GIS was used to find the shortest traveketifrom each
population location to each health facility alorg troad network and this approach was used inadpati
analysis of accessibility within this study.

2.6.1.2. GIS and availability measurement

The most common measure of spatial availabilitgniewn as provider to population ratio (Wang and Luo
2005). With this regard, Fortney (2000) used thmiper of health providers in the area of residerigled
by the population of the county. Luo (2004) use® & measure the number of physicians within déffier
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travel time thresholds. The recent GIS - based ogetlsed to measure spatial availability is the Step
Floating catchment Area method. As stated by Lu@d42, this method is useful in the evaluation a&f th
match between providers (supply) versus demanduf{ptipn). The major elements used in this methad ar
the location of health care services and the pdjpnlass well as the number of services and size of the
population at eaclocation.

2.6.2. Alternative methods for measuring non spatia | aspects of access

While GIS measures have been commonly used to meeapatial aspects of access dimensions, statistica
methods have been commonly applied by many reserth evaluate both spatial and non-spatial facer
described earlier. For example, Penchansky and &abdd081) have applied regression analysis andrfact
analysis to evaluate the satisfaction with five elisions of access during a study conducted in Rtehe
New York. Amponsah (2009) has applied factor asialjo evaluate the determinants of patients satisi

with different dimensions of access in three GhamabDistricts (Lawra, Dangme West and Ejisu-Juaben)
while Wang and Luo (2005) applied the same methodssess both spatial and non spatial determim@nts
access in lllinois. Alaiban (1999) used differergmnession methods to assess the relationships detwe
patients’ characteristics and level of satisfactidgth different aspects of access to care in athestudy
carried out in Riyadh, Saudi Arabia.

2.7. Framework of evaluating access

The review of major works and leading theorieshia field of access studies has led to the choicthef
framework of access proposed by Penchansky and ahdqa®81) as the basis for this research. While
analysing the concept of access to primary healtl, Gt appears that generally access starts whpensan is

in need of services. After realizing the needsHealth services, people seek them out and receir& c
advice, or therapy, after then the outcome is medswnderstanding how and when process of seekidg
using care starts and ends can shed some lighbwnuell access frameworks can be applied in realédvo
policymaking or management.

In summary, it is suggested by many researchetshbarocess of studying access to health cangldhe
undertaken taking into consideration the followalgments:

(1) Health policy

(2) Characteristics of the health delivery system,

(3) Characteristics of the population

(4) Utilization of health services, and

(5) Consumer satisfaction

From this concept, in accordance with various disiems of access, it is possible to create indisabr
access that focus on both use and outcomes. Thadisators are “usual” objective measures suchaaing
a “regular source of care”; the travel time to catality to get an appointment in a reasonabletiand in
office waiting time.

Similarly to the previous description, the Figurd 2lepicts various stages of the framework of e&xess
summarized by Obrigt al. (2007). Once the needs for health services argifibl, health seeking process
begins, influenced by the five dimensions namelyaikability, Accessibility, Affordability, Adequagyand
Acceptability. The degree of access attained dependhe influence of health care services, hqattities,
institutions, organizations, processes that gotleenservices, and the livelihood assets peoplenuailize
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in particular vulnerability contexts. In order tach positive outcomes, represented by patientisfaetion,
health status or equity, the utilization of heal#ine has to be combined with high quality of care.

POLICIES, INSTITUTIONS,

r B ORGANIZATIONS AND PROCESSES
' 4
: HEALTH CARE SERVICES
] Health facilities, private practice,
: drug shops, traditional healers and others
! A HEALTH
: A UTILIZATION |  STATUS
&
I ACCESS »> PATIENT
QUALITY
: A & OF CARE SATISFACTION
: A EOUI'I'Y:
1 [ lliness recognized and treatment seeking initiated ] i
i L 3
| LIVELIHOOD ASSETS
| 4 Physical Capital H
:- Social Capital Human Capital [irec oy e s
: Natural Capital Financial Capital
I R
'—’| VULNERABILITY CONTEXT © ACCESS Project 30 March 2007

Figure 2-1 Access framework
Source: (Obriset al.2007)

2.8. Concluding remarks

Roy Penchansky proposed an approach to understpadaess that focuses on the concept of “fit” betwe
patient’s needs and the system’s ability to measemeedthrough the use of services and outcomes. The fit
can be measured across 5 dimensionsayajlability which is the volume of physician and other heattrec
services; (2pccessibility the spatial or geographic relationship betweenpttoviders of health care and the
users of care; (iccommodatioms the organization and content of the healthomtem as it relates to the
ease with which people can use care (clinic howsiting time, and length of waiting time for an
appointment); (4)affordability as the financial ability of the population to u$e tcare provided by the
system and the perception of value on the partatfepts; and (5acceptability which represents the
attitudes of the users of health care toward tlowigers, and vice versa. Subsequently this apprbas
proved its strength in the conduct of various eiogirstudies related to access. The next chapts déth
the description of the city of Kigali, used as stedy area.
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3. Study area description

3.1 Background

Located in the central part of the country (fig8r&), Kigali is not only the capital city, but altargest city
of Rwanda. It is one of the five provinces of trmuetry (currently, the province is the largest oadl

administrative unit). Kigali was created in 1907aasmall colonial outpost and it has been the emino
cultural, and transport hub of Rwanda since it bexaapital at national independence in 1962. Thation

of Kigali allows a connection with the rest of tbeuntry, via the road network, which makes the ity
most important economic place of the Nation.

Location of Kigali city 4%%‘

;\sj'\lORTHERN PROVINCE

Kicukiro

WHESTERN PROVINEE

- J§SOUTHERN PROVINCE

Legend
[ kigali city boundary
[ Country boundary
[ Province boundary
Disrict boundary
0 12525 50 75 100 Lake Kivu
B KM Natioanl parks

Figure 3-1 Location of Kigali city
Source: Rwanda National Institute of Statisticsadat

3.2. Physical characteristics

Kigali city is situated between 1° 52'43" and 2P19" South latitudes and 29°58'55" and 30°11E@5t
longitudes. The city is built on a hilly landscapgrawling across about four ridges, separated faoh
other by large valleys in between. The elevatiotowfer parts is roughly 1400 m and the higher tdlls at
over 1845 m above sea level. The highest point éaiiM Kigali, with 1850m of altitude.Over tim¢he
habitat of the city of Kigali has evolved by ledpsm one hilltop to another. This discontinuitydse to
various constraints, namely the existence of flptains, swamps and steep slopes. The settlememts we
mostly developed on gently sloping hillsides andflattened hilltops. The hilly site of Kigali haseén
described by (Rousseil and Pau 1990) as analogoties$e of Nairobi in Kenya and Kampala in Uganda.
The city of Kigali is also situated near the coefiee of two major rivers in the county, namely Nyramgo
and Nyabugogo.
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Topography of Kigali

Mount Jali

Legend

l:l District boundary
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Figure 3-2 Topography of Kigali
Source: Rwanda National Institute of Statisticsadat

3.3. Administrative units

Currently, the City of Kigali is subdivided intorde (3) administrative districts namely Gasabo,rNgange
and Kicukiro. The districts comprise 35 administratsectors in total, which in turn are subdividetb 161
cells (figure 3-3). The cells also comprise a totamber of 1061 Imidugudu, literally villages. Howee
there is no spatially referenced data availablevitbages which explain their absence on differepétial
visualizations in the present report.

Kigali has been subject to three major revisionadrinistrative boundaries. The first one occunnith
decree-law no 11/97 of 20/04/1979 from which théngel area was 112 KmThis was modified by the
presidential order no 896/90 of 27/11/1990, toidel an additional area of about 237*kmhich conferred
to the city a total area of approximately 349 kmRis area persisted even with the third revisioseldaon
the Law n° 47/2000 du 19/12/2000 redeterminingatiministrative entities. The latest changes in $eom
area occurred with the fourth and latest revisimased on the law N° 29/2005 of 31/12/2005 afterclwhi
Kigali city total area was determined to be 730niiw (The Republic Of Rwanda 2005 ).
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Administrative map of Kigali

GASABO
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Figure 3-3 Administrative map of Kigali city
Source: Rwanda National Institute of Statisticsadat

3.4. Spatial expansion and demographic characterist  ics

With a population estimated to approximately 1 imillinhabitants, sharing only 730 square kilometks
land, Kigali City is one of the fastest growingie# in Africa. Its population has more than triplsidce
2000. The growth of Kigali during the colonial pmii was very slow, extended on a small area on
Nyarugenge hill. After the independence, in 196@hwhe relocation of different activities to Kigathe city
started to expand to neighboring hills such as Ngambo, Gikondo, Kimihurura and Kacyiru. A remarlab
growth bound occurred after the genocide of 1994mbver 800000 people returned in Rwanda from exile
in neighboring countries namely Uganda, Democragpublic of Congo, Burundi, Tanzania, and Kenya as
well as from overseas. Most of them have chosesettle in the capital city for employment purposes
security reasons, contributing to a demographidaskpn and a spatial extension of the city. This haen
accompanied by an mass rural — urban migration miémy Rwandans in quest of employment and better
standards of living, resulting in drastic increagepopulation in Kigali. Women constitute 52.2% tbie
population resident in the city compared to a propo of 47.9% of men. The young population makps u
about 60% of the inhabitants. The actual city papoh annual growth is estimated to be 10% and is
believed to increase if the city continues to bigjestt to above mentioned demographic dynamics.
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Population density

Year | Population Area

1907 357 8ha
1945 6,000 200ha
1960 6,000 250ha

1978 117,749
1991 235,664 112km2
““““““““ 1994 350000 112km2
2000 605,000 349 km2
2005 851024 348km?Z
2006 930000 730km2
2009 1,000,000 730km2

Table 3-1 Population evolution in Kigali

Legend

[ sector boundary
012 4 i 8 Cell boundary
: Population density by km2
28.4-101.1
101.2-2135
2136-537.1
B 537211384
I 11385- 25658

Figure 3-4 Population density in Kigali city
Source: Rwanda National Institute of Statisticsadat

3.5. Land use

Currently, only 13% of Kigali total area is occugiby urban land use, while the remaining part (>80%6
rural. This is the result of the recent revisionagliministrative boundaries which conferred to thg an
extended additional rural area. Within the urbathiaeea, the total planned area is about 30 % vithde
unplanned area occupies about almost 70 %. Thenzdzharea in Kigali has witnessed a high levatei
settlements and economic activity since 1994. @iyilto the rapid population growth, the number of
industrial and business establishments has inalesgmificantly along the Gikondo valley, which was
previously a wetland area. This increase has athted pressure on infrastructure so that presently,
administrative authorities of Kigali claim that teeis a need to develop proportionate infrastrigcsuch as
roads, schools and health facilities- to fit thentwer of the population
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Land use Area (in ha)
Land use in Kigali Forests 72415
Cemeteries 135.4
Landfill 24.6
Airport coverage/area 10290
Military zones 838.68
Religious centers 72.6
Health facilities 37.6
Education facilities 249.4
Green space 163.7
Nyarugengs Swampy area 5506.2
Developed area 13
National police zone 47
Telecommunications 98.5
[ bistrict boundary Administrative area 307.5
e, pectorhaeen Commercial area 129.3
Planned residential Industrial area 280.8
::’::::” fand use Residential area 4777.4
Sports centres 32.9
Figure 3-5 Land use in Kigali city Area of Kigali City 1653.92

Table 3-2 Land use tyjpeisigali

3.6. Health care facilities

In Kigali, there are 5 health hospitals namely, &Faisal hospital, Muhima Hospital University Central
Hospital of Kigali (CHUK), Kanombe Military Hospiteand Kibagabaga hospital The 25 public health
centers distributed in all parts of the city witthigh concentration in the urbanized area and thegtly
borrow the names of sectors or cells within whioéytare located.
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Location of health facilities in Kigali city

Nyarugenge

Legend

015 3 6 9 12 [ Public hospital
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Figure 3-6 Location of public health facilities

3.7. Health care organization and managementin Rwa nda

Health services in Rwanda are provided throughptitdic sector, Government-assisted health facslitien

by various religious groups or nonprofits assooiati private health facilities, and traditional riegte. 90%

of the health care facilities are run by the puldiector and non-profit organizations; the remaining
proportion is private owned and for-profit (Natidriastitute of Statistics 2008). The following siects
describe the package of health care provided incfabilities.

3.7.1. Health care package

Nationwide, the health care delivery system is aageg of the three main packages:

Preventive services such as premarital consultation, maternal anddatake, family planning services, and

epidemiologic surveillance activities.

Curative services, comprising consultations, management of chroniiceds, nutritional rehabilitation,
observation before hospitalization, normal deliggriminor surgical interventions, and
laboratory testing.

Promotional health services related to information, health education and comication, psychosocial
support; nutritional activities related to smalirfeng and food preparation, hygiene and
sanitation (Rwanda National Institute of Statist?308).

3.7.2. Health care management

The current management of health services is basekbcentralization, which started from the progiaad

ultimately to the district level and currently tecsor level (Rwanda National Institute of Statisti2008).

Sector-level: a health sector comprises roughly 50,000 pedpéeh sector must have at least one health
center for primary care.
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Didtrict-level: A Health district is comprised of multiple seddusually about 5), with roughly 250,000-
500,000 people in each District. (There are 30 tHeBlistricts in Rwanda, which now have
about 10 million people total). Each District haseast one hospital providing secondary care

National level: this is the level providing tertiary care anésitnade up by teaching hospitals.

3.8. Rwanda National Health policy

Primary health care is currently the focus heallhecpolicy. The policy oriented goals for healtlttee
planning are targeting the delivery of primary lieatare to insure the reduction of child mortality,
improvement of maternal health, fighting againsV AlIDS and other diseases, and to reduce malnorriti
relation to the Millennium Development Goals. Thaimobjective is to maximize access of primary lthea
care services for the entire population through strengthening of institutional capacity, increasethe
guantity and quality of human resources, improveanwngeographical accessibility, improvement of the
availability and affordability of drugs along withe improvement of the quality of services in tiatcol of
diseases (The Republic of Rwanda 2007). Withincgotiontext, the next sections describe some actions
undertaken to achieve the fixed goals related #itheare provision.

3.8.1. Health care financing

The main source of health sector financing is tlegBnment budget, which is allocated for the Muyigif
the Health through the Ministry of Finances and riggnic Planning, the assistance from
bilateral/multilateral international partners orngovernmental partners of the Ministry of Healthdan
contributions from the population through prepaytmprograms or out-of-pocket. The percentage of the
national budget designated for the public healttgeti was 4.7 % in 2006 (National Institute of Stats
2008).This figure is much lower than the minimum g8rcent) recommended by the World Health
Organization. It is estimated that to provide pohfiealth care of minimally acceptable quality in a
developing country, a minimum budget of US$45 papita per year must be allocated, which is mora tha
three times the current Rwandan expenditure petacéqr health (Rusa and Fritsche 2007). The follmwv
paragraph explains the Community Based Health &msie Schemes as a solution for the financial acifess
care.

Community Based Health Insurance schemes (CBHI)

The Rwandan health care system fully subsidizeseptésre health services for the entire populatiBot
curative services (primary, secondary, and tertieaye) are not fully subsidized by the government.
Insurance for curative care exists in the formataefor civil servants, military, and by privatedith funds.
However, over 50% of the population are employedsida the formal sector, and this leaves them
financially vulnerable.

To make curative services affordable, to increatliezation, and to ensure sustainability of finamgifor
these services within the informal sector, Rwanda mplemented Community Based Health Insurance
(CBHI) schemes known asutuelles de santé, taise revenues for curative health services. CBidl
community-based health organizations that offeruntary, non-profit health insurance schemes for the
informal sector. They are formed on the basis ofualuaid and the collective pooling of risks at theal
sector level for primary care, with larger poolgsteg district level for secondary care, and théonad level

for tertiary care.
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Approximately 50 percent of CBHI funding is comgdsof annual member premiums. Households pay
annual premiums, which is the equivalent of alnfkB81 per person, per year. Donors and government
programs support CBHI by paying fees for those tlaainot afford any level of coverage. The remaitialj

of CBHI funding is obtained via transfers from athiasurance funds, charitable organizations, NGOs,
development partners, and the Government. CBHI doesover care at private health facilities.

The funding of CBHI is allocated in the followingaw

From the Ministry health annual budget: 13%

From the annual contributions of Civil Servant'sisbinsurance: 12%
From the annual contributions of the Military Mealitnsurance: 12%
From the annual contributions of the Genocide ritifund: 12%
From the annual contributions of private’s heattburance: 1%

From development Partners: <1%

From local government: < 1%

Source: (Kayonga 2007 )

3.9. Standards of spatial accessibility and availab ility

Health care facilities are considered as geografifiiaccessible to the population if they are reddd by
foot in one and a half hours. Geographic distama raountainous terrain, however, continue to castr
access to health care. In respect to spatial dititya the norms include an average coverage qDQD
people per health center (National Institute ofiStias 2008).

3.10. Standards of human resources for health cente rs

Rwanda, like many other developing nations, facegomhealth care human resources constraints. The
norms for health centers coverage estimate 200@@bitants for one health center and 200000 inhatsita
for one the hospital, Taking into account populati@nsity, geographical accessibility and the gumfition

of existing structures.
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Minimum education service position Required
requirements Number
A1* Head of health center 1
A2* Consultations, family planning and medical edtian 1
A3* Midwife in charge of premarital, post-natal cuftations 1
and deliveries
A3* Nutritionist in charge of growth monitoring and 1
rehabilitation
- Laboratory assistant 1
- Minor surgery 1
- Immunization 1
- Auxiliary aid health nutritionist 1
- Auxiliary health lab assistance 1
- Management and distribution of drugs
- head cashier / account ant (secondary ably atioggn 1
- cashier (Worker who can read, write and count)
- worker responsible for promotional activities
- workers responsible for cleaning and sterilizatio 2
- watchmen 2

Table 3-3 Standards OF Human resources in healthecs

Al level corresponds to the degree earned afteplaiion of 3 years post secondary studies.

A2 level is attained after completing 6 years iooselary studies.
A3 level is attained after completion of 4 yearsoswlary studies.
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4. Research methodology

The methodology of the research is subdivided imtvajor parts: data collection and data analysis.

4.1. Data collection

The process of data collection which took placéirst instance was divided in two phases: dataectitbn
preparation and actual data collection.

4.1.1. Preparation of field data collection

This phase was concerned with the sampling desidritee elaboration of questionnaires for data cttia.
Sampling is an necessary aspect of every sociaarels (Gerrish and Lacey 2006). It refers to the
researcher’s process of selecting the sample frggopaulation in order to obtain information regaglia
phenomenon in a way that represents the populatidnterest (Brink and Van der Walt 2005). In this
research, sampling includes health centers, pateerd medical personnel

41.1.1. Sampling design

Sampling was concerned with the health centerseviméormations should be collected and the study
population composed by patients

Sampling strategy of health centers

In the present study, health facilities play a mae in data collection because the focus is coess to
health care. The sample of health facilities wasnr from a list of 33 public health care faciliti@gailable

in the whole city of Kigali, comprising 9 hospitadsid 21 health centers. Since the research isfiadiyi
concerned by acces$s primary health carehospitals were eliminated from the list becaussy throvide an
advanced level of care which is not the objecthaf study. Thus the final sample was drawn from the
remaining 21 public health centers because thegsept the first level of care otherwise callednaiiy care
towards which the current research is oriented

After the elimination of hospitals from the sampliframe, a sample of seven health centers was first
randomly drawn from the list of 21 public healtmt®'s, taking into account the levels of urban@atvhere

the health centers are located. Four health cemns first selected in the urbanized area (KabKyejkiro
Muhima and Kibagabaga) and 3 health centers wéeeted in the non urbanized area (Butamwa, Gikomero
and Kabuga).

However, due to the incapability to obtain the pegion to collect data from the following healtmtays :
Kibagabaga, Kabuga and Kicukiro, these three healtters were abandoned and replaced by healtersent
from which it was easy to obtain the permissiorctdlect data. Those newly selected healt centegs ar
Kinyinya, Busanza and Kagugu health centers alitlet in non urbanized area. At the end, only tiecsed
health centers are located in urbanized area whéleemaining five are located in non-urbanizecare

B




The assumption behind selecting health centers fwondifferent areas in terms of urbanization waat t
there might be spatial variations in terms of asdessed on different characteristic of those aseiah as
ease or difficulties in transportation and populattharacteristics.

Location of health centers

Legend

0 125 25 5 75 10 @  Selected health centers
@  Other health centers
l:l Sector boundary
Informal seftlements
Planned residential

- Other urban land use

I:lRura\ area
Figure 4-1 Location of sample health centers

Patients and medical staff sampling

The sampling method used is the non probabilitypeag method. During this phase, a combinationvas t
types of non probability sampling methods was u3ée. first method is the purposive sampling in vahice
sample selection considers the appropriate populatategory for the type of study and the sedsnithe
convenience sampling in which members of the pdjmiawere chosen based on their relative ease of
access.

Purposive Sampling: this method was applied for the choice the pameacategory. The type of population
chosen was composed by patients who constitutéatiger focus group for data collection and a limhite
number of staff members’ at selected health centers

Convenience sampling: This method was used to choose the specific ¢fgeatients and staff members as
study population and the appropriate place fomintevs. The convenience sampling method is refeioduy
Brink and Van der Walt (2005) as a method whicloines the choice of readily available subjectshyjects

of the study, because they happen to be in thé pighe at the right moment.

During data collection there was no list availafstem which a sample of patients could be drawn.hWit
regard to this problem, Gerrish and Lacey (200@)gsest when it is not possible to obtain a comprsiven
list of the population to be studied, the solutisnto use convenient sampling schemes. Thus, th& mo
convenient category of patients chosen was outgiatidhese are patients who need ambulatory cararan
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not overnight hospitalized in the health care fgcilThey were chosen as main focus group because t
were considered to be the most easily accessidtidn of the population who use primary healtivises.

Because the sampling frame was unknown, a sam@&obutpatients was fixed for interviews, 45 patse
were selected at each health center.

The same convenient sampling method was used tosehbledical staff members in charge of different
types of health services to the selected healttec&nMedical personnel were not the main targetigrof
this research; hence, only a limited number of teare required. Therefore, at each selected hésdility,

the chosen medical staff members are staff in ehafgdifferent services available in health centers
considering 1 person in each service.

In addition to heads of services, one staff menibetharge of administration was requested to eaetitin
facility for secondary data collection that coulut be obtained otherwise

41.1.2. Elaboration of patient’s questionnaire

The questionnaire is the main instrument which wssd during interviews. The design of patients and
medical staff questionnaire was the same, becdaspurpose was at the end to crosscheck their answe
order to validate patients’ answers to cope witbsile biasness that would result from subjectianeers if
only one group had to be interviewed

The questionnaire was composed by two types oftigunss the first type comprised open-ended question
for which respondents could freely give their ansaithout leading them and the second type coregris
close-ended questions. This second type was cadpmg a set oflichotomous questions which required
yes or no answers and a set of questions requinaegchoice of the right answer from a list of saver
possible options. Regarding the subjective asfsatjsfaction with services), satisfaction questiavas
arranged on a 3 points Likert scale, ranging fratisfed to dissatisfied with the aim to measueeltvels of
satisfaction with different components of accessdalth services. The two types of questions weresn
throughouthe questionnaire and the higher proportion icfose-ended questions.

Both types of questionnaires (for patients and paditaff) are divided in six parts; the first partelated to
general informations of the respondent and the rieet blocks address specific questions related to
aforementioned dimensions of access to health care.

The first general part addresses general socioeea@nand demographic characteristics of the patient
namely gender, age, marital status, education,lgdeland monthly income. The aim of those questiwas
to record how socio economic and demographic fadtdluence access to health care

The second part comprised questions which wereegklkm the dimension afeographical accessibilityo
health care. In this part, questions aimed to requatients’ travel time and distances estimatestythe of
transportation system used to reach the healthecems well as their perceptions (satisfaction or
dissatisfaction) about their geographical acceldsilbdo the health center.

The third part was related to the dimensiomwdilability of services in the health center. The concerhim t
part was to analyze the extent to which patientsatesfied or dissatisfied with the type of sersitkat they
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received. The aim was to know if they received gbelity of care they needed, and if not, to analyme
reasons why they did not

The fourth part was related to the dimensioaféérdability. It wascomposed by a set of questions related to
the type of health insurance used and the pricemexdical care. Subjective questions were also irdud
related to their satisfaction with services cosis health insurance.

The fifth part was composed by questions relateth&odimension occommodatiorof health centers,
which is represented by the organization of thdthezare. The aim of questions in this sectioneoord
opening days per week and operating hours per Halyechealth center, the amount of time that pasien
spent waiting for services and patients levelsstattion with operating hours and the time theynspe
waiting for services such as consultation and latooy results.

Finally, the sixth part comprised questions relatedthe dimension oficceptability of health centers,
represented by relationships between medical peetand patients. This part comprised only subjecti
guestion about how patients perceive medical &t of courtesy, the provision of information aeding
services and the time medical staff spent listetonggtients.

Apart from the questions related to the dimensifreccess to health care, additional questionsnateded

at the end of the questionnaires to record patievesall satisfaction level with the services pdead by the
centre and the suggestions that should be consdidayehealth sector planners to improve health care
services.

4.1.1.3. Elaboration of medical staff questionnaire

The elaboration of medical staff questionnairedettd the same design as that of patient’'s quesioan
based five dimensions. About geographical accdigjbinedical staff was asked if travel time, dista and
transportation constitute a problem to some patigfravailability, medical staff was asked if their service
has enough skilled personnel to satisfy the densrd if they have all the equipment required in rthei
service. With regard taffordability, they were asked if the services covered by héadtlrance satisfies the
needs of patients, if the patients face problenth tie contribution of insurance and other feeateg to
health services. In relation tccommodationmedical staff was asked the number of days pexkveand
hours per day that their service is open, the geseanount of time that a patient has to wait tosgetices
or to get results in the case of laboratory. Theyenalso asked if sometimes patients have to waiohg
and if yes why, if it is possible to serve all patis who are present every day and what they femltaheir
own work load.

Related to acceptability they were asked aboutatheunt of time they spend with one patient, if qaiis
understand well the explanation about the treatraedtif patients are willing to discuss with theboat
their health problems. They were also asked hoendfiey have refresher courses on medical ethics.

4.2, Actual data collection

The collected data is of two types: primary datd secondary data. The following sections illusttader the
process of collecting these two types of data veasex out.
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4.2.1. Primary data collection

Primary data collection was carried out throughedviewed with patients and medical staff using the
designed questionnaire as explained in previousosec Interviewed patients were those who atterttied
health center the day of interviews, after theyenesd medical services. This strategy was usedusect
was considered to be cheap for data collectiorims of financial resources and time. The sampklb
was fulfilled as planned.

Based on their availability, 38 health centersfstagmbers in charge of different services wererui¢sved
and they are distributed as follows: 6 at Busareath center, 5 at Butamwa health center, 10 abi®Béco
health center, 7 at Kabuye health center, 7 atikyayhealth center and 3 at Muhima health center

4.2.2. Secondary data collection

Secondary data related to health as presentedblim 422, was collected from health centers, thdsa are
the total number of the population served by tealth center, patients attendance rates, oridipsitients
attending the health centers, health status figafgsatients, availability of human resources ie tiealth
center (number and education levels of staff mes)bdypes of services offered by the health center,
opening days per week or operating hours per dapber of hospital beds, availability of laboratsriand
pharmacies, and the types of insurances acceptttethealth centers.

The second set of complementary data is composegdtial data needed for spatial analysis of acddusy
were collected from the Center for Geographic Imfation System and Remote Sensing of the National
University of Rwanda and they are summarized irtdbée below.
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Data set Data source Date of Description

creation
Ortho-photos Rwanda National Land Center 2008 Gereferenced  aerial
photos covering the city of
Kigali
Spatial resolution 25cm
Digital elevation Model Shuttle Radar Topography Mission DEM covering the whole
(DEM) (SRTM) country (Rwanda)
Spatial resolution : 25 m
Province boundary MINITRACO-CGIS/NUR, 2001 Former  boundaries  of
MINECOFIN/SNR 2006 administrative provinces
Revised boundaries of
administrative provinces
District boundaries MINITRACO-CGIS/NUR, 2001 2001 Former  boundaries  of
MINECOFIN/SNR 2006 2006 administrative districts
Revised boundaries of
administrative districts
Sectors boundaries MINITRACO-CGIS/NUR, 2001 2001 Former  boundaries  of
MINECOFIN/SNR 2006 2006 administrative sectors
Revised boundaries of
administrative sectors with
population of 2006
Cell boundaries NISR 2006 Revised boundaries of
administrative cells
Road network Polylines categorized in
hierarchical categories from
1to5
Health care facilities Ministry of health Locati points of public

Hospitals, public health
centers and private clinics.

Table 4-1Spatial data set used in spatial analysis
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4.3. Data analysis

4.3.1. Description of individual variables used to measure access dimensions

The analysis of individual objective and subjeciivdicators developed under different dimensions dane
using descriptive statistics such as percentageans) and standards deviations, minimum and maximum
For geographical accessibility, availability, aflability and accommodation, objective and subjectiv
indicators were combined. For acceptability, onlpjective indicators were used as the perception of
patients about attitudes of providers. For all disiens subjective answers were recorded on a fiois
Likert scale ranging from satisfied to dissatisfiéar geographical accessibility travel time anstalice
from health centers and cells centroids were coetpuising GIS spatial analyst and network analyst as
explained in the following lines.

Spatial analysis of travel distance and travel time

As described in the literature review section, &% strong tool for the analysis of access tothezdre,
especially for the analysis accessibility and akiiity dimensions. In this study it has been ugadthe
spatial evaluation of accessibility based on tradistance and travel time from population locatidas
different health facilities in Kigali. The followmparagraphs describe spatial analysis process.

Estimation of population origins and destinations

The spatial analysis of geographical accessibilihainly travel distance and travel time) requirés t
consideration of health services users’ origins #mr destinations for the assessment of theitiapa
interactions. Due to the lack of precise informatsuch as geo referenced origin points, populaiiagins
were assumed to be the centroids of administratlls where they live. Destinations are health eenand
their geographic coordinates are available. Intéafdi knowing where people come from and the |lacatf
health centers allow the comparison of potentialeas based on secondary information and the reporte
access from empirical data. This can for exampteigde the insight on behavioral choice of healthtees

by assessing if people visit the nearest healttecem not.

Travel time analysis

The road network plays an important role in the lysis of travel time because it serves as the
communication link between population location o) and their destinations (health centers). ths
reason road network based analysis was chosen aotbag procedures. The other reaon to opt for road
network based analysis was because of its potdaoti@ovide more accurate estimates of distamzktravel
time thanEuclideanmeasures. The main processes during road netwatksisare below described:

Creation the road network dataset and topology check

Prior to network dataset creation the topologicahsistency of the road network was checked and
inconsistent road segments were removed. In ttge,daolated lines were checked using Axwoman &.0,
space syntax based extension of ArcGIS developadlynfor urban morphological analysis. The found
isolated lines were corrected using ArcGIS 9.3.itoedool, because they could hamper subsequemysesa
and sing the same tool some unconnected segmeastalsconnected. All road types available in tteaa
were maintained assuming that all types of roads lm used for walking mode. After topology check,
ArcGIS 9.3.1 Network Analyst tools were used toateea road network dataset. Before building thtsvaek
dataset, attributes were added for travel timeachelirection along a road segment. To calculasehimes,
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only the segment length and walking speed limitewveonsidered since people were assumed to walk
continuously without stopping on their way.

Estimation of transport modes and walking speed along the road network

Travel time estimations along the road network bandone for different transport routes and differen
transportation modes. However in our case walkioglenis the most dominant and thus was the only mode
considered while computing population travel time distance to health centers.

Average walking speed was required in order to agmphe time that an individual has to travel aleng
given road segment length, thus the process of otingp travel times along the network used also
information about road length. As mentioned eamiely walking mode was considered, based on the fa
that population majority in the area visit healédnters on foot. The walking speed used in accdisgibi
literature varies between 3 and 5km/ hour in linéhwarious circumstances. In Kigali, the estimagd
km/hour speed was considered assuming that peadkermuch more slowly on a hilly landscape.

Land use digitization

Rural and urban land uses in Kigali were digitizsthg ortho photos as presented in the spatialsidteable
4-2. Within the urban area, planned residentidgrimal settlements and other urban land use typee also
differentiated. The purpose of digitizing thesedarse types was to later allow to analysis andugiain of
accessibility based on different land use types.

Analysis of travel distance

Walking distances in the area were computed usingidian distances functionality from ArcGIS spéti
analyst and based on the raad network. The meahslistances were from the location of health center
towards administrative cells. Euclidian measuresewepted for because its simplicity in the analysis
However, Euclidian distancew straight line distancpresent major weaknesses such as that of failing to
take into account any barrier to movement or trartsion routes.

Travel time computation along the road network

After the process of organizing required informasigelated to the road network, the following folfanwas
used to compute travel time: ([shape length])/[spéE@a00*3600. Note 1000 used as the map units ere
meters. One visualization problem of network baseckssibility analysis was that the areas wheredhe
network is missing are translated as having 0 wahra thus appear to the map similar to those sttt
travel time, and this may misleads the interpretatf the results. This can be overcome by disptayhe
cells without road network as unclassified or eglolg areas without road network prior to actuallgsia.

Population estimation
The inclusion of population data in accessibilihalysis is useful for planners since it can give itsight
about who is served and who is not. In order tduata the number of served and unserved populatitme
area, the size of the population was calculate@#ah travel time and distances thresholds. Howaner to
computation some steps were performed in ordebtaiw useful population related information. Theseps
are described below:

Subdivision of the study area into smaller geographic units

As described in previous sections, Kigali has thddéerent types of administrative units: 3 distsic31
sectors and 161 cells. However due to numerousioma of administrative boundaries occurred oveeme
years, without any associated population censesetls a lack of precise data related to the pdipnldor
the smallest administrative unit which is the ct#ilys, the smallest administrative unit for whiapplation
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data is available is the sector. However, the apatitent of an administrative sector is too latgellow
accurate population data based analysis. For exatnelaverage size of the sector in the studyiar2@ knf

with number of large sectors which can reach 63 &drtotal area. In order to ensure more accuracy of
population based analysis of accessibility, Flownpapgram were used to create, hexagonal tessellatio
subdividing the study area into smaller uniform graphic units. In total 4722 hexagons were created
covering the whole city of Kigali. Each hexagon la@sedge to edge diameter of 250 meters and cawvers
area of nearly 16 hectares. Spatial analysis wagelil to sector and cell informations, administrati
districts were not included in the analysis. Thgufes below shows two major administrative unitsdum

the analysis (sector and cells) and the hexagesaktlations above described.

Disaggregation of population information to cell level

As explained before the sector level was not appatep for an accurate analysis of accessibilitye Th
following lines describe the steps followed in ttisaggregation of the population to a smaller lesfel
analysis. Using ArcGIS, intersect tool, populatinformation contained in sectors layer were disaggted
to cell level and both sectors and cells infornratwere combined in the same table. Due to the tdck
precise information on the distribution of the plapion, it was assumed that people are evenlyibiged in
their sectors of origin. Thus for each cell the yagion was obtained by dividing the number of dagian

in each sector within which it is located by thentner of cells in that sector. The same processfaltasved

to write cells informations to the hexagons table.

Administrative sector Administrative cells

Population disaggregation from f——
sector to cell level h

Population
disaggregation
from cells to hexagonal level

Hexagonal
tessellations

Table 4-2 Hexagonal tessellation and
Population disaggregation

Computation of population within different travel time thresholds

After the disaggregation, the cells table with gafion information was combined with the previously
created road network with walking time informatiasing ArcGIS spatial join tool in order to laterdm the
travel time within each cell. Using the same tdbk table of cells with walking time information sva
combined with the table of hexagons with populatisiormation. Based on this table population sizsw
computed for different walking time thresholds. Fhable also allowed to compute served and unserved
population within different urban land use typedntyaplanned residential and informal settlements

Comparison of secondary and empirical results
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As suggested by Haynes (2006) it is worth to ydtif accuracy of GIS estimates by comparing theitin
reported journey times and straight line distanegiag graphical, correlation and regression teakesq In
our case this was possible by comparing GIS resuitts the distance and travel time that patienfsorted
during field interviews.

4.3.2. Discriminant validity of access dimensions a  nd Identification of underlying
indicators
Factor analysis using principal component method a@plied to model correlation between indicatord a
to show the extent to which different sets of iltlics reflect different underlying access concefitst,
correlations between all indicators was calculatedrder to check if there is no multicollinealpyoblems,
after this, an exploratory factor analysis was @ened and different underlying factors were idéatif
corresponding to the five dimensions of accesstdraavith eigenvalues greater than one were rotayetie
varimax method to clarify the interpretation, andicators with loadings less than 0.3 in all fastarere
dropped. After this step of validity check, indicet with high importance were identified within bac
dimension and were considered as priority indicatimr health planners. SPSS 16.0 was used for the
analyses

4.3.3. Creation of composite measures of access dim  ensions

Composite measures of variables are created byinorghtwo or more separate empirical indicator® iat
single measure. Composite measures of access dansngere developed by combining outmost indicators
obtained from factor analysis. This practice is pwnplace in social sciences as it helps to aggeegyrge
number of observable variables an underlying coneapking it easier for humans to understand tha.da
This was found useful for policy making as it caless variables which need more attention. The poce
followed in the creation of composite measure waseld on various literature such as Penchansky and
Thomas (1981) and Kent (2001 ). Prior to their satiom, selected underlying indicators were standac

and adopted values between 0 and 1. The develapegdasite scores also range between 0 and 1 and the
lower the score, the better is access attainment.

4.3.4. Evaluation of access in line with health pol icy

After the analysis of the five dimensions the corigzm was made between the observed attainment of
access dimensions and the standards fixed in Natlmealth policy in order to highlight areas ofqpity
considering dimensions as whole, while tacklingltheservices provision issues.

4.3.5. Comparison of access attainment between heal th centers.

Using box plots, from explorative statistics, dirsims scores (composite scores) were compared &etwe
visited health centers in order to ranks them imgeof good or poor access.
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5. Evaluation of access to primary health care

This chapter presents the results of the analgiseral characteristics of sample health centers seimple
patients are first described and individual indicet of access dimensions are then analyzed. Afer t
analysis of indicators, underlying ones are seldatéthin each dimension and later used to createpasite
measures of access dimensions.

5.1. Health centers characteristics

Field data collection was carried out to 7 govemntakhealth centers in the city of Kigali namelyt&mwa,
Busanza, Gikomero, Kabuye, Kagugu, Kinyinya and Mzhhealth centers. The data gathered from these
are the total number of the population servedheyhealth center, patients attendance rates,insrif
patients attending the health centers, healthsfigures of patients, availability of human resms in the
health center (number and education levels of stefinbers), types of services offered by the hezgtiter,
opening days per week and operating hours pertdaynumber of hospital beds, availability of lalioraes

and pharmacies, and the types of insurance scharnepted by the health centers.

5.1.1. Population coverage and attendance rates

In figure 5.1, it appears that 4 health centersalohave any problem related to the size of sepggulilation

as the maximum served is below 20000 people suggidst the current health policy. The problem of
exceeding size of served population was reporteghtp two health centers namely Kagugu and Muhima
which serve higher number of people respectiveBAB85or Muhima and 30623 for Kagugu.

Size of population served by the HC
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10000~ |
0

Gikomero Kagugu Butamwa Muhima Kabuye Kinyinya

Population si

Figure 5-1 Population served by health centers
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Average number of patients received per day
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Figure 5-2 Number of patients received per day

5.1.2. Human resources

As depicted byfigure 5-3, there is still a problem related to the capacithealth centers in terms human
resources in health centers especially with regarthedical staff qualification. Among all healthnters
only Kagugu has one medical doctor who also ispsstmanent. Two health centers namely Butamwa and
Busanza do not have any medical staff member hplainAl degree while the norms stipulate that #edh

of the health center should at least hold an Alrekedn health related studies. Compared to othaltthe
centers, this Al qualification is relatively attathin Muhima, Kinyinya and Kabuye health centersciwh
have more than one staff member with A1 degreetMibstaff members hold an A2 degree in nursinghwi
numbers ranging between 12 as the lowest for Bashealth center and 20 as the highest for Muhinaétthe
center.
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Figure 5-3 Distribution of medical staff per heattanter

5.1.3. Available Services

In respect to the type of services, all health @enbffer the same range of basic services congisif
general consultation, basic laboratory testing, amisurgery, family planning, prenatal consultation,
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maternity, immunization, nutrition programs, growttonitoring, promotional activities, hospitalizatiand
distribution of drugs. Special services relatethefight against AIDS are also available in alilie centers
consisting of Voluntary Counselling and HIV Testisgrvices (VCT), Prevention of Mother-To-Child
Transmission of HIV services (PMTCT) and distriloatiof antiretroviral druggARV) for HIV infected
patients. These services have been made availalaik population and contribute to the eradicatidrihe
scourge of HIV/AIDS.

5.1.4. Health centers equipment

Hospital beds

The distribution of hospital beds per health ceffigure 5.4) is depicted as follows: 9 beds foisBuza, 12
for Butamwa, 17 for Kinyinya, 20 for Gikomero, 2brfKagugu, and 39 as the highest for Kabuye.
Unfortunately the number of hospital beds for Muhifmealth center is missing, thus it is impossible t
compare it with the rest of the group.

407

N w
i i

Mean Number of hospital beds

A
2

T T T T T T
Busanza Butamwa  Gikomerao Kabuye Kagugu Kinyinya

Figure 5-4 Distribution of hospital beds per HC

Other equipment

All 7 health services are equipped with one lalmgatind one pharmacy so as drugs can immediately be
distributed to patients after prescription. The onagsts carried out by the laboratories in thesath centers

are tuberculosignalaria, intestinal parasites and Sexual Transmissible Besacluding HIV/ADIS. Each

of the seven health centers possess one ambulandeansportation of transferred patients to hayber
facilities

5.1.5. Operational organization

With regard to operating days per week and hourslgg, all 7 health centers are operational evesy af
the week. As for opening hours, all health cenéeesopen 10 hours every day from 7 a.m. to 5 punthey
all have overnight services for hospitalizationvga and emergency cases.

5.1.6. Services payment

The payment of services in the seven health centgrde done by using a health insurance card rangl o
paying out of pocket.
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I nsurance coverage

Based on 2008 records, the highest proportion témps who attended each of visited health centene
those covered by the Community Based Health Inseracheme (CBHI), respectively, Gikomero 100%,
Busanza 80%, Butamwa 85%, Muhima 95%, Kabuye 86%&ta [@n insurance coverage were missing for
Kagugu health center. Other health governmentalesinsurance namely la Rwandaise d’Assurance
Maladie (RAMA), Military Medical Insurance (MMI),nisurance offered by the fund for genocide victims
(FARG) and private medical insurance offered bySaciété Rwandaise d'Assurances (SORAS) and
(Mediplan) were used by the remaining lower praportof patients. At each visit to the health center
patients must present their insurance membership aad case of CBHI, a member has to pay an extra
default amount equivalent to $0.5 for every visithie health center. The figure 5-5 below showddbation

of visited health centers and the origins (celfample outpatients.

Location of sample HCs and origin
cells of sample population ‘TN‘ -

Kabuye
®

Kagugu
@ oKinyinya

Muhima
®

/@ Sample health center
Origin of interviewed patients
[ ] Other cell boundary

L e [/
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gEsEs 8 w5 W
= e e (L

Figure 5-5 Location of visited health centers amigjio of sample outpatients

5.2. General characteristics of patients

Primary data was collected from a sample surve§16f outpatients at 7 health centers as mentiondidrea
Through interviews their socio-economic charactessand access related information have been dedor

in individually administrated questionnaires. So@oconomic and demographic data comprise patients’
gender, age, level of education, employment states; status in the household and their monthtpine as
depicted in table 5.1. The purpose of includingvitthal characteristics was based on the factttiy may
influence access to health care.

Respondents’ age ranges between 9 and 64. The pavgertion of respondents (79%) corresponds to the
age category between 20 and 40 years. Other aggoregs represent relatively small proportions as
respondents less than 20 years old represent oi#.5A proportion of 37.3% of respondents are hedds
their households while 67.7% are not. With respectheir level of education, the highest proportmh
respondents completed only primary education (49.18spondents who did not attend school is 27 24d,
those who completed high school represent 8.2%.r&maining proportion is distributed among thosewh
followed other vocational trainings such (10.4).1¥08.6% of respondents have a University level. AVit
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regard to employment status, 72.1% of patientauasamployed, 23.5% are in the private sector, winilky
4.3% are government employees. Regarding their imhoirtcome, almost 99.4% of respondents are ina lo
income category as they earn less than $200 pethmon

Description Category Numbe | Percentage
r %

Females 190 71.7%
Gender

Males 75 28.3%

<20 16 5.1

20-30 177 56.0
Age

31-40 74 23.4

41 -50 32 10.1

> 50 17 4.3

llliterate 86 27.2

Primary school 155 49.1
Highest education L evel CFJ 33 10.4

Secondary school 26 8.2

University 2 .6

Unemployed 150 72.1%
Employment status Government employees 9 4.3%

Private and informal sector 49 23.5%

Low income (< $200) 174 99.4%
Income (USdollar Per Medium income ($200 -

1 0.6%

month) $400)

High income (> $400) 0 .0

Head of household 118 37.3
Statusin the Household

Not Head of household 198 62.7

Table 5-1 Characteristics of sample patients

5.3. Analysis of individual indicators of the five dimensions

All indicators hypothesized to measure access dutata collection are described in the followingtism
with the aim to assess variations in terms of aces

5.3.1. Geographical Accessibility

Obijective indicators used to measure geographmassibility are travel time, travel distance anodm of
transportation. Subjective questions were alsodskehow patients feel about the distance theyetray
reach health centers and how they feel about thegtaphy on their way to health centers. Answemiab
subjective questions were recorded on a three paatt ranging from satisfied to dissatisfied

In order to accurately measure travel time andadist to health centers, GIS analysis was usedemudts
were compared to those reported by patients. Refsath road network based analysis show variatiomnise
walking time from cells centroids (assumed to biepds’ origins) to the nearest health center. &i8lysis
shows that the shortest walking time in the ared minutes while the maximum time is approximately
hours with the mean travel time of two hours, arsdieendard deviation of almost one hour 20 minBesed
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on the comparison of spatial analysis results apdnted travel time, spatial analysis seems teehbkstic in
terms of the shortest walking time since thereriy @ minutes difference from both results. However
differences arise in the maximum walking time, fufsofrom spatial analysis against 3 hours from riggb
travel time with a mean walking time of approximwtene hour and a standard deviation of 44 minutes.

Walking time to the closest health center

@ health center

Walking time on road
(in minutes)

0- 30

31-60

61-90
——91-120
—121-150
—151-180
—>180
Cells classes in terms of
Walking time (in minutes)

0-30

1 31-60
[61-90
[ 91-120
I 121-150
I 151 - 180
B > 180

Figure 5-6 Walking distance to the nearest heaéthter with 30 minutes thresholds

Assuming that people visit the closest health getateéheir homes , the analysis of travel distabased on
Euclidian measuresigure 5.7) shows that the longest distance that individoalst travel is 10.5 km with a
mean distance of 4 km and a standard deviation®k& approximately. Compared with reported travel
distances by patients, the longest travel distémeaactly similar to that obtained from spatiahbysis (10.5

km), without significant difference in the meanueh distance. The standard deviation is also almost
identical (2.5 Km). The computation of walking tirnased on the road network showed different resuitts

the shortest walking time of approximately 400m anidngest walking time of approximately 15km. From
this comparison it can be concluded that even thdtgclidian measures have numerous weaknesses, they
portray adequately the travel distances in Kigali.

Travel distance to Health Centers
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Figure 5-7 Euclidian distances to health cent
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Figure 5-8 Network based travel distance to therasaHC

As portrayed byfigures 5.6 5.7 and 5,8he time and distances that people have to travetach health
centers are much longer in the eastern cells ofitgeand within some areas in the north and sofTitis can
be related to two major reasons namely the lage &fi administrative cells in that area and a nedht less
dense distribution of health centers in the samea.dlt is worth to also note that the road netwisrless
dense in that part of the city compared to theakthte area, especially the southern and cenards p

Mode of transportation

In overall, walking is the most dominant mode anigportation that patients use to reach healthecgnt
approximately 75% of respondents reported goinghgalth centers by walking, 9% used public
transportation (bus), 8% used motorbike as andifpr of public transportation, while approximat&lb
used bicycles, though they did not specify if tleyn them or not and only 2 % used their own caetxh
health centers.

The subjective aspect of geographical accessibility assessed by means of questions related $éastitin
with travel distance and the perceptions of respatalabout the topography configuration on theiy toa
health centers. Approximately 46% of respondent®nted being satisfied with the distances they twad
travel to reach health centers, 41% were in betvesetney were neither satisfied nor dissatisfiednithe
subjective point of view, it can be concluded ttnavel distance to health centers is not a proldeme only
12% of respondents reported a total dissatisfactioih travelled distances. Note that the levels of
satisfaction decrease with greater distarfTable 5-2).

The topographie did not either seem to be a n iasue96% of the respondents were satisfied ancheth
that topography is not an obstacle, only 4% saadl iths a barrier to access health centers.
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Travel distance Satisfaction levels

Satisfied Neither satisfied nor dissatisfied Dissatisfied Total

0-1Km 67 11 3 81

1-2KM 30 34 1 65

2 - 3KM 23 26 9 58
Above 3KM 23 58 27 108
Total 143 129 40 312

Percentage 45.8% 41.3% 12.8% 100.0%

Table 5-2 Satisfaction with travel distance

Land use and accessibility

As described earlier, the city of Kigali is rurala large extent, while the urbanized area is alhatimited.
Within urbanized area informal settlements occupylargest extent (more than 70 % of the total nideal
area). The analysis of accessibility in relationthese types of land use shows that the urbaniresl a
located in the central part of the city correspotdthe area of high accessibility in terms of élagdistance
and time from people’s residences to health cenfénis is in fact due to a high density of the rowdwork
in urbanized area which serves as good linkage d&ivdensely distributed health centers and relgtive
smaller administrative cells in the same area. Mbam 60% of health centers in the city are locéatethe
urbanized area which represents only 12% of thelavacea. The rural area is contrary characterized b
less dense road network, smaller number of scdtteealth centers and larger administrative cellsiciv
make travel distance and time longer than thosewted for in urbanized area.

Population, land use and accessibility

The distribution of population in Figure 3-4 showsat high population densities are concentrated in
urbanized area in contrast with low densities foundural area. 75% of the population in Kigalids/in
urbanized area which represents only 12% of thdevdu@a as above mentioned. For this reason moptepe
travel short distances as they move on a limited.ar

Comparing rural and urban settings, the numbereopfe having to travel longer distances to heatthters

is higher in rural area, where more than 80% wadkerthan one hour to reach the nearest healthrcémte
contrast to urban area where approximately 60%®pbpulation travel less than 1 hour to reachclibsest
health center. Also differences arises between eud urban area since 35% of the population ialrarea
have to walk more than 3 hours to reach the clolseaith center , while in urban area only 2% of the
population have to walk more than that.
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Walking time Population size within % Population size within %
rural area urban area

0-30 25896 12% 56523 10%
31-60 4868 2% 274039 50%
61-90 30359 14% 106190 19%
91-120 41173 20% 60250 11%
121 -150 12072 6% 10458 2%
150 - 180 21696 10% 27659 5%

>180 74234 35% 9670 2%
Total 210298 100% 544789 100%

Table 5-3 Population distribution within differemmavel time thresholds

Zooming inside the urbanized area, the proportiothe population within different walking time tratgold
is not different at all for planned and unplannedidential area. For both land use types, the kigmest
people (63% in planned area and 65% in unplannea) avalk less than one hour to reach the closedthhe
center. However little differences are observedjriplanned area 7% of the populations have to welke
than two and half hours while in planned area nsge has to travel such distances to reach thestios

health center.

Walking time Population size within % Population size within %
Planned area Informal settlements
0-30 14732 6% 45998 12%
31-60 135815 57% 211533 53%
61-90 64876 27% 53953 14%
91-120 13205 6% 52874 13%
121 -150 7675 3% 5370 1%
>150 0 0 26871 7%
Total 236303 100% 396599 100%

Table 5-4 Population and travel time in planned amghlanned urban area

Behavioral choice of health centers
While Health planners assume that people will it nearest health facility to their residence, ahalysis

of patients’ choice of health centers (figure 5d8picts that in general this assumptions is clogeality in

the city of Kigali. The closeness of health cenigese identified based on the computation of wakime
along the road network, as explained in section14.3he analysis shows that more than 87% of the
population visit he closest health center and #maaining proportion bypasses the nearest healttercen
Compared to other health centers however, Muhinadttheenter makes an exception, as it attractslpeop
from numerous cells in the city than any other tiheaénter in the area, 37% of the populations wiksa v
further health centers go to Muhima health cenfis could be explained by the reputation of théalth
center for the quality of care that it provides atsdlocation within urbanized area along with asye
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connection to the remaining part of the city thiowgrelatively adequate road network. Within Kigattme
people have to travel up to 10 km to attend thiadthdacility while in general they had the poskipito visit
health centers within less than 2 km average distdrom where they live. One more reason of chapsin
Muhima could also be that, in addition to thosev&bmentioned, the sizes of cells in the central pathe
city where it is located, are relatively small ahd distribution of health centers in that partha city is also
relatively dense, with health centers close to eatbler, which give to the population many optionfsile
choosing the health center they visit. Figure H38ves the location of visited health centers andresta
origin cells as well as further origin cells of jgats visiting them.
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5.3.2. Availability

The objective measurement of availability in prigndata was the type of services that patients wee&ing
while the subjective measurement was done by aglatignts how they feel about the services thegived
compared to the services that they needed. Oveesihondents were seeking various types of sengses
identified in the paragraph under sub heading 51 highest proportion of respondents though, (51%)
came for consultation while the other service whielatively counted many people (16%) was laboyator
testing. Other services represent respectively 8&%hildren growth monitoring, 7.3% for familyatining,
5.1% for children Immunization, 3.2% for drugs eclion (mostly antiretroviral for HIV/AIDS), 1.6%of
minor surgery, 1.3% for promotional activities amaly 0.3% for maternity services. From the subjeti
point of view, the availability of services in Kig# not problematic as 84% of respondents regbhizving
received needed services and satisfied by them.eMenythe comparison of satisfaction levels by tgpe
services shows that variations exist within différgypes of services. Results show lower satisfaciévels
for family planning services with 69% of respondewho reported being dissatisfied.

Needed services Satisfaction level
Satisfied | Dissatisfied
Consultation 86% 14%
CPN 96.% 4%
Dressing 100%
Drugs collection| 100%
Family Planning| 39% 61%
Immunization 100%
Laboratory test| 94 % 6%
Maternity 100%
Minor surgery 100%

Table 5-5 Satisfaction with offered services

The spatial analysis of the population served lohdeealth center was done based on secondary data
Available by sector but disaggregated to hexaglavall as explained imethodology.

In general health centers in rural area appeaengedimited number of people compared to thosatkxt in
urban area. The reason is that, the majority ofpbeulation is concentrated in the limited sizelafd
occupied by urban settings. As shown earlier iige®.1.1 and again portrayed by figure 5-10, ¢herstill
an issue related to availability in terms of theulation served by health centers. While norms ssgg
maximum of 20000 people per health center, reshitavs that the majority of health centers stillveen
population number bigger than that with some headtiters serving a population twice the limit numbe
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Figure 5-10 Distribution of served population byalte center

5.3.3. Affordability

In order to evaluate the dimension of affordabibityjective questions were asked to patients aboandial
factors which influence their ability to pay forreanamely their income, out of pocket paid for tmeent the
day of interview, transportation costs the day mikiview, type of insurance used by respondents and
insurance premium paid per yeatr.

Results show that there is no significant variaggiamterms of insurance coverage as 95.7% of respus

use the same type of insurance which is the Contsnlased Health Insurance; hence most of them also
paid the same amount of insurance premium whidd080 RWF per year, the equivalent of approximately
$1.81. Only 1.8% of respondent paid an out of pbekeount greater than that of $ 0.5 stipulatedHzy t
insurance policy. As most of respondents reachaidttheenters on foot, the transportation fare comex a
relatively small number of respondents. Out of 8d€§pondents constituting the sample size, only2684]

paid transportation fare. Approximately 65% of thpaid less than $ 0.5, while the rest paid an amoun
higher than $ 1.

For the subjective aspect of affordability, questiovere asked related to how respondent feel atheut
direct and indirect costs of services such as @bstare and transport fare and income as well sisrmce
coverage major factors influencing their abilitypay. Responses were recorded on a three pointtlskale
ranging from satisfied to dissatisfied, similarty dther dimensions. The results about how respdadeal
about the services received using their healthramme generally show high levels of satisfactio®2% of
respondents affirmed that they were satisfied withservices offered by their insurance. With rddarthe
cost of care, satisfaction levels were also higagsoximately 90% of respondents reported beitigfizd
with the cost of treatment. However, less satigfactvas recorded for the transportation fare, whgrmnly
27% of those who paid transportation fare claimethdp fully satisfied with the fare while the reseng
divided between total dissatisfaction and neutngitber satisfied nor dissatisfied). It can bedgaiat the
high level of satisfaction with insurance coveragel services costs is generally linked to the ciipelicy
which aims to increase the use of health servigamdking them affordable for everyone. As explaiied
chapter 3 under subheading 3.8.1, the affordalbfityervices in public health facilities is madesgible for
poor, unemployed and informally employed populatiommugh the subsidizing of preventive serviceshsy
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government and the creation of CBHI. The absenc@détions in satisfaction levels with servicestscand
insurance services can be linked to the fact thastrof respondents are covered by the same insiranc
schemes (CBHI) and thus obtain the same serviaes their insurance coverage. Low satisfaction with
transportation cost on the other hand didn't shoy @elationship with other factors except the antcafm
money paid for transport. The higher the amountohey paid for transport the lower is the satisferct
level with transport cost. The correlation betwéwase two variables showed a positive relationfRip557
with a high significance level p <.001). Thus ihdze concluded that even though the cost of traatmeenot

a problem, either transport costs are high or spewple still can not afford transportation costsefe was

no analysis of satisfaction with cost between déiffe health centers as the cost of treatment iglatd in
public facilities.

60%

50%

40%7

30%

% of respondents

20%

10%

0% I T T
Satisfied Moderate Dissatisfied

Figure 5-11 Satisfaction with service costs

5.3.4. Accommodation

As for the previous dimensions, accommodation viss evaluated using objective and subjective messur
Objective measures of accommodation took into cmmation the time spent by respondents waitindnén t
lobby before being checked and the time spent maaifdr laboratory results in case there were laooya
tests. The majority of respondents (63%) reported they waited less than 30 minutes to get chechnd
the rest of respondents waited longer than thahoAt all patients who waited more than 30 minuefere
being checked expressed total dissatisfaction aittitbat they waited for long. With regard to waggitime
for laboratory results, patients who waited lesntth hour (25% of respondents) expressed totafaation
while those who received their results within adimeriod of 1 to 3 hours (59% of respondents)ewer
slightly satisfied saying that waiting time was mnoo long. Total dissatisfaction was reported bysthwho
waited longer than 3 hours (15%) and claimed thaitimg time was too long. Other subjective question
were asked about the satisfaction with cleannesssidéd health centers and the satisfaction wjthrating
hours. The operating hours were not an issue aséijerity of respondents (82%) were completelyssitil
with operating hours. From this point of view itnche said that the operating hours as presentédein
paragraph under sub heading 5,5ake generally convenient for the provision of aignhealth services.
Regarding the cleanness of the facility only 58%ensomehow not satisfied and 4% completely didsadis
Among visited health centers, Muhima, Butamwa amadugu have patients who waited longer than patients
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from other health centers. Among the seven viditealth centers, Kinyinya is the highly ranked faod
cleanness while Kabuye has the highest numbert@friia dissatisfied with general cleanness.
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Figure 5-12 Satisfaction with waitirtgne for laboratory resultga)
Figure 5-13 Satisfaction for consultation waitinme (b)

5.3.5. Acceptability

Acceptability was subjectively measured considerpggceptions of patients about their interpersonal
relationships with medical staff. Respondents wasked questions regarding how they felt about the
courtesy of medical staff members, the provisioinédrmations regarding treatment and the timecalted

by staff members while listening to patients expt@oms. All questions related to these three itevase
recorded on a three point Likert scale each, ranfyjom satisfied to dissatisfied.

With respect to the courtesy of medical staff memmbpehich can be explained as the kindness that the
manifested towards patients, 60% of respondents w@mpletely satisfied, 37% reported a medium lefel
satisfaction stated as neither satisfied nor difsad while only 3% reported total dissatisfactiith those
attitudes of medical staff and those who expredséal satisfaction visited Muhima and Kagugu health
centers. With regard to satisfaction with inforroatiprovision it was not a problem as the majority o
respondents (70%) reported total satisfaction, 23@pressed medium satisfaction, while the smallest
proportion of respondents (7%) complained as belisgatisfied. Finally, the time spent listeningthe
patient was not an issue as 97% of respondent heppy with this aspect; only 3% expressed negative
feelings of dissatisfaction.

5.4. Overall evaluation of access dimensions

The previous sections consisted of an individuadcdption of different variables hypothesized ag th
beginning to operationalize the five dimensionsaotess. However their description does not tethéiir
selection fits well with the specific dimensionsttihey were thought to measure. The followingisact
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intends to verify their validity in order to be aldb correctly evaluate access dimensions as whaleshis
stage the reliability and validity tests were pearfed and composite measures of access dimensiaies we
created. After the creation of composite meas@esxss dimensions were evaluated at health cewir |

5.4.1. Discriminant Validity test of access dimensi  ons

Prior to validity test, internal consistency cheegks carried out on primary data using Cronbachxhalest,
to assess the reliability of the Likert scales umerkcord subjective perceptions in the questioarend the
analysis yielded an acceptable value of 0.6.

After reliability test, discriminant validity testas performed in order to verify the multidimensibaspect

of access and to make sure if relationships betwgpenific indicators and access dimensions that dne
supposed to operationalize are as previously hgsathd. This was carried out by performing Factor
Analysis on 23 quantitative variables used to dj@nalize access dimensions as described in chagter
presented iMppendix C, . The factor analysis method used iiscdiral Component Analysis

Prior to the analysis, the data was qualified &mtdér analysis based on the fulfilment of two basiteria.

the first criterion was the one suggested by Coraray Lee (1992), stipulating that for factor anelythe

size of the sample should be at least 300 casash{\wh316 in our case). The second criteria wasrésults
of Kaiser-Meyer-Olkin (KMO) test, which yielded gboalue above 0.5 (almost 0.6 in our case) alorly avi
Bartlett's test of sphericity highly significant{®01).

Kaiser-Meyer-Olkin Measure of Sampling Adequa(.589
Bartlett's Test of Sphericity Sig. .000

Looking at communalities of al variables, their @zeted variability was relatively high for all 22nables
and they were all considered in factors extractieactors extraction was performed using Kaiseriteigon
stipulating the retention of factors with eigenvesdigreater than 1. Ten factors emerged with vajuester
than 1 and with a total percentage of variance0éb.7(Appendix E)

After factor analysis the clustering of differerdriables used to measure access dimensions revisgled
multidimensional aspect of access as expected mrgkneral the indicators selected in the beginming
operationalize access dimensions are as hypotldesizeto a large size of the resulting table, Resilt o
factor analysis is showin appendix D.

The results from factor analysis show that:

Factor 1 and 2 are most highly correlated with variables thateMeypothesized to measure accommodation.
Factor 3 show high loadings related to variables used tasmee geographical accessibility

Factor 4, 7 and 9 highly correlates with attributes of acceptability

Factor 5, 6, 8 and 10 have the highest loadings from items used to nreaftordability

Unexpected observations from factor analysis wéa the satisfaction with offered services used as
subjective indicator of availability clustered imetsame group of accommodation attributes. This imaly
that availability could be adequately measured byvigers to population ratios or by selecting more
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indicators than those considered in this study. tAaio observation is that, with regard to geograghic
accessibility, perceptions about topography did cmwtelate with any factor which means that they ot
relevant while measuring access in Kigali. Heakhter cleanness also highly correlated with atteibwof
acceptability while it was supposed to measure raatadation.

5.4.2. Selection of underlying indicators of access dimensions

The purpose of selecting underlying variables withach dimension was to identify indicators whibbidd

be prioritized while planning for primary healthregprovision. After the regroupement of variahbiego
appropriate dimensions in the previous sectionti@®ec.4.1.), factor analysis was again performed f
attributes of each dimension separately in ordese® those which have higher loadings and thosehwhi
contribute less. Those with higher loadings witeach dimension were considered as predictors af tha
dimension. The benchmark loading value is seleatbdrary based on the author’s judgement as tisene
formal threshold to be applied in the selectionlyGattributes with loadings greater than 0.6 ataired as
identifying the dimensions.

Within the dimension of geographical accessibitityp objective indicators (travel time and travetdnce
are both retained as they show high loadings orfati®r with 0.804 and 0.836 respectively. The satiye
perception of travel distance also is includedtadsio shows a high loading value of 0.773. It tteen be
said that travel time and travel distance are thetmroblematic indicators of geographical accél#yiland
need to be taken into consideration while locakiaglth facilities in the area.

Within the dimension of availability no factor apsis was performed at this stage as only one hgpiotd
attribute of availability (satisfaction with offeteservices) previously loaded on another compomént
accommodation. However, even if it could have aponded to the availability factor, it would not be
eligible for factor analysis as it was unique.

For the dimension of affordability, only the amowfitmoney that respondents paid for transportagieems
to be a problem as the amount paid for transportatind the satisfaction with that amount are thig on
attributes with higher loadings on the new affoiitigbcomponent. The costs of treatment, out ofkEiand
insurance satisfaction do not show any importanda@mthis dimensions.

Within the dimension of accommodation, the outmasiables which need more attention are the waiting
time before getting checked and the waiting timeléoratory results which loadings arg30 and 0.687
respectively. Operating hours do not load highlyasonommodation component and thus can be considered
as non problematic in this dimension.

Problematic indicators of acceptability dimensiae @he satisfaction with the provision of infornuati
regarding treatment and the courtesy of medicé#l atathey showed higher importance in terms ofliogs,
with 0.797 and 0.786 respectively. The satisfactuith the time spent listening to patients’ explaoadoes
not seem to be an issue as this variable did raat lighly on acceptability component compared #® th
previous two.

Within this dimension, correlation analysis wasfpaned on the two outmost attributes of acceptghbilith
the socio-demographic characteristics of the pdjugage, gender and education level) in ordesee if
they influence the satisfaction. The results ditistmw any relationship between the subjectivebaities of
accessibility and characteristics of the resporagidfitom this observation, it can be concluded $uaio-
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demographic characteristics of the population igatiido not influence the outcomes of primary Heatire
in Kigali.

As a partial conclusion as this stage, it appebhet the most problematic indicators of geographical
accessibility are travel time and travel distaveeile important indicators of affordability is tmeoney paid
for transport. For accommodation, the outmost iadics are waiting time for consultation and waittitge

for laboratory results and finally for acceptalilanly the provision of informations regarding tireant and
the courtesy of medical staff need to be improvediilability could not be adequately measured biynpry
data.

Access dimension Indicators Loading
S
Geographical Travel time to health center .804
accessibility Travel distance to health center .836
Satisfaction with travelled distance 773
Accommodation Satisfaction with Health Center cleanness
Satisfaction with Operating hours -.513
Satisfaction with waiting time for consultation 5P
Waiting time for laboratory results .687
Satisfaction with waiting time for laboratory retsul .667
Waiting time for consultation 737
Satisfaction costs of services
Affordability Out of pocket
Transportation fare .869
Satisfaction with health insurance services
Income of respondents (RWF)
Satisfaction with transport fare .873
Satisfaction with time spent listening to the patie
Satisfaction with medical staff courtesy 7P7
Satisfaction with listening 591
Satisfaction with information provision .786
Extraction Method: Principal Component Analysis

Table 5-6 Underlying indicators retained for compesneasures

In the table above, cells without loadings had ealless than 0.3 and those were not shown based on
previously defined settings.

5.4.3. Creation of composite measures of access dim  ensions.

Previously, dimensions of access have been deddfibeugh their individual indicators. Howeverstmore
appropriate to consider each dimension as a wholga@ed by the previous analysis. The consideraifo
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each dimension as a whole is useful in a way traltdws the measurement of complex concepts adelyua
than single indicators. For this reason, the metifmimmated ratings was used to create for eanbrdiion
a composite measure rather than referring to ittbyndividual indicators. Based on the resultarfrthe
previous factor analysis performed for each dinmmseparately, the outmost indicators for each dgios
were used to create composite measures.

Using methods borrowed from Penchansky and Thoh®81) and Kent (2001 ) composite measures of
access dimensions were obtained by summing thelastdined values of the relevant indicators under
different dimensions of access and by computing @neerage value for each case, taking into accthant
handling of missing data. For each dimension, stafided values were summed up and divided by the
number of indicators within a specific dimension.

Assuming X;, X, ..., X, as values of measurement on thetems of a latent variable. The p item is
considered as one individual indicator while thieha variable is considered as an individual dinensf
access. The index is thus equakt@X )/p, the distribution of obtained scores ranges fromdgmopoor for
each dimensionThe construction of these composites measures wae dsing SPSS considering the
retained outmost indicators from previous factalgsis.

The major challenge at this stage was the problemissing values which would make the resultingeixato

be wrong. Thus if few variables were missing, th&ye replaced by the mean score and in case thsngis
values are too this was dropped from the summationess. Dimensions scores are interpreted asv&llo
scores between 0 an 2 mean very good attainmamesdetween 2 and 4 mean good attainment, scores
between 4 and 6 mean moderate attainment, scoteedse 6 and 8 mean poor attainment and scores
between 8 and10 mean very poor attainment

50% 50%=

40%- 40%-

w
o
ES

1

w

=}

ES

I

20%

% of respondents
=
Ed
|

% of respondents

10%— 10%—

0% T T T I

T
0%— 1 I I | I i
L 2 A g g Ll a 2 4 (5] .8 1.0

Accessibility scores Affordability scores

B0%— 60%—

50%= 50%—

=
5
S
1
I
2
S
]

w
=}
Ed

1

% of respondents
(5]
(=}
5

% of respondents

(8]
o
=2
1
[S]
=
&
1

10%— 10%—

0%= 1 [ I I 1 0% | | 1 | | 1
0 2 4 B 8 1.0 .0 2 4 B 8 1.0

Accommodation scores Acceptability scores

Figure 5-140verall composite scores of access dimensions

[>]




Evaluating access to primary health care. The atd€igali, Rwanda

Figure 5-14 depicts all composite scores of fouceas dimensions namely geographical accessibility,
affordability, accommodation and acceptability. general accessibility, affordability and accepigbdon’t
seem to be an issue as their scores are geneoaltywith high percentages of responses clustertgden

0 and 4 scores values interpreted as very goodgand. The most problematic dimensions seems to be
accommodation which scores generally ranges betdeard 6 which means moderate attainment.

5.4.4. Comparison of access dimensions scores betwe  en health centers
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6. Reflection on research methodology and
results

The present chapter discusses the finding fromattedysis of collected data with the aim to asséss t
degree to which objectives of the research are hedcWithin This chapter the definition of accesd #s
operationalization and measurement are recalledipfeed with the discussion about the results frém t
description of individual indicators used to opeoaialize access dimension, second, the selection of
underlying indicators is discussed, and third theation of composite measures is revisited. After t
assessment of the level of objectives attainmieatconclusion is provided along with recommendatifam
possible future research.

6.1. Definition and operationalization of the conce  pt of access to primary
health care

The objective of this study was to evaluate actegsimary care using the case study of Kigali ¢aeital
city of Rwanda. Several steps were integrated tjivaihe definition of access to its operational@atin
order to provide a framework that can be used &duate access, a major concern of health policy.

The definition of access to primary health care basn sorted out based on a systematic revieweof th
literature related to access. In line with thetfressearch question of how to properly define agcits has
been found that the proper way of defining acced® iconsider it as a multidimensional concept maule
with five main dimensions namely geographical asitslity, availability, affordability, accommodatiand
acceptability.

In line with the second research question, the aategapproach of operationalizing the concept otss
was found to be based on a proper selection ottbgeand subjective indicators comprising variaspects
of health services users and health system chaisizteby looking at both services use and outcemeh as
the satisfaction.

The measurement of access dimensions as includddeirthird research question is a combination of
different methods mainly Geographical Informatigstems for the measurement of spatial aspectsoefsac
dimension such as travel time, travel distancegeographical accessibility and providers to pojparta
ratios for availability dimension. Others non sphéispects of access dimension can be well measisieg
other quantitative methods such as statistical atsthBoth descriptive and inferential methods doutst
advantageous tools to understand various dimerdfiatcess. For example principal component analysis
was useful in the identification of underlying indtors of access which can be used to create caepos
measures of access in the context of the study area
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6.2. Data requirements and data analysis

The question of what type of data is required t@snee access was answered by the collection ofapyim
data through a sample of 316 outpatients at varfmadth facilities in the area of study. Questiorere
asked to them about their individual charactesssach as age, gender, education, income, etc veneh
known to influence the use and outcomes of headtlvices especially in developing countries. Other
objective questions related to access were alsedaskthem along with their perceptions and fealiagout
certain aspects of primary health services.

With regard to the research question sought toiddie alternative ways of analyzing the colleatieda,
three main steps were used namely statistical ightier of individual indicators of access dimensioine
identification of problematic indicators using factnalysis, as well as the creation of composiasures
which can allow to consider dimensions as wholba@athat referring to them through single indicatdrhis
approach ahs revealed much strength such as hgradtiglatively big amount of data of different matand
the extraction of important information which camdasily used by health planners.

6.3. Access attainement in line with health plannin ~ ga and policy standards

With respect to the question of how access israthin line with health planning in Rwanda, thererev
major limitations as to the availability of thostarsdards. It was not possible to find health plagni
standards related to all the five dimensions afeas, and for those which standards were avaithlelg

relate to just a single indicators. In general,latée standards for geographical accessibilityary related

to travel time to the nearest health center, wétidendards of availability are only relate to pofiolaserved

by health center and education qualification of iveldstaff.

With respect to travel time to health center, ttemdards stipulate a maximum walking time of oné half
hour to reach the nearest health center. Howevsrstandard is developed for rural area but wasl use
because it was the only available. Results froenahalysis of accessibility have shown that in orbeea
this standard is mostly fulfilled with the majority people ( 80%) walking less than 90 minutedodlosest
health center while in rural area it is still far be reached as only 28% of the population canhréiae
nearest facility within that time. (Table 5-3)

Regarding the population served by various heattiess, it appears that there are still issuekahrmatter.
The policy standards stipulate that the maximum lmemof people to be served by a health centereir th
geographical area should not be more than 2000@eker the spatial analysis of availability showatttihe
majority of health centers, especially those lodateurbanized area serve more than the fixed numbe

With regard to human resources in terms of meditadf qualification, the analysis was made based on
primary data and thus the situation was not geizexfor the whole area. However in visited heakhters
issues related to medical staff qualification wexeorded. While, policy standards suggest thahtad of
health center should at least hold an Al degrewiiging studies, this achievement was only founonly 5
among the 7 visited.

In interesting step seems to have been achievethas related to affordability of care. The arsid of the
dimension of affordability has shown a success$tép in terms of policy since Community Based Healt
insurance (CHI) have Cleary improved access totihealre, preventing households from health-exparalit
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related risks. This was proved by high levels disgaction with medical services costs, without man
complaints about their insurances services. Howeseen though the treatment costs are not a prgblem
medical staff reported that insurance servicesangetimes hampered by delays in payment.

Also, despite the positive achievement relatedastsc affordability, some patients were still conmtag
about the ffavouritism by some medical personnepatients having to pay out pocket over those using
Community Based Health Insurance membership catiem®s even claimed that sometimes those who do
not have money are not tolerated.

As revealed, the problem lies in the transportatiosts. This was also validated by medical staffeshents
when they were asked about the major financiallehgés that their patients face while seeking hezdte.
High transportation cost was the major reason alaittypoverty accounted for in many households.

Another observation indirectly related to plannisghe visit of health center which are farthemnfrpeople’s
residence The example highlighted was Muhima wiaitthact people from various parts of the city more
than any other health.. Among the reasons whictl teavisit facilities which are not near to theirhe,
patients claimed that they are in quest of goodiserkindness of medical staff, smartness of naditaff,
good infrastructure, sufficient number of personr@lowance of ideas exchange especially in family
planning, specific treatment for HIV infected pati® which is not found in closest facilities, etc.

Among health centers aspects with which the poulais not happy, patients have stated the lack of
cleanness especially in toilet rooms and matemutms, the opening on time but the delay in stgrtm
serve patients, the disappearance of medical duaiig coffee break or lunch breaks and the bigbemof
patients which prevent people to get served on.time

6.4. Main issues in health care delivery

Apart from issues described in the previous sactibe results of individual dimensions of acceaseh
shown that priority has to be given to the improeetof the following indicators of access: tratmie and
travel time under the dimension of geographicaleasibility, waiting time for consultation and for
laboratory results under the dimension of accommioala transport issues under the dimension of
availability and the way information about treatén provided along with the courteous treatment of
patients under the dimension of acceptability. @®ring dimensions of access as wholes, the diroaru
accommodation appeared to be the most problemasiedoon primary data analysis.

In general, availability could not be evaluatedngsthe same complete approach as that used for othe
dimension but the high satisfaction with received/ikes has shown that people were in general hajtpy
services. However some services users such asyfptaitning reported high dissatisfaction and tlsis be
linked to answers reported by medical staff. Wheked about problems that are being faced in diftere
services they stated the shortage of medical peet@pecifically for Social services, nurses, styames
and other specialist, VCT, laboratory technicians

When asked what they think should be prioritizethie delivery of primary health care, most patiesttted

the improvement of services in general, the in@ezsthe number of medical personnel in some sesyic
improvement of clearness, improve of infrastructared the acceptance of acceptance insurance from
elsewhere and the installation of electricity femotely located health centers (mainly in rurabgre

As a general conclusion, it can be said that thie wilgjective of this research was achieved. Actessbeen
defined and measured in the study area using theopive developed framework. However, this can be
considered as a preliminary study. Therefore tlaeeestill a room for more research to complete ieven
improve it. In this respect some recommendatioagudged useful for possible future research af kimd:
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6.5. Recommendations

For researchers

The study considered only a small proportion ofghpulation composed by out patients who had almest
same characteristics and for this reason variaioold not be found with respects to population
characteristics. Future research should considerdgeneous population characteristics in ordgetanore
insight of access that could not be assessed hyrédsent.

Also one type of health facility which is publicdith center was considered. In future researchr tyipes of
facilities should include private providers for adequate assessment of various aspects of accesatad
the health care system and users.

Within this study, some dimensions such as avditphivere measured using a limited number of vdaab
compared to other dimensions investigated. Forréeson, availability could not be fully measuneghe
same way as other dimensions. For future reseheckdlection of indicators should allow the avoaanf
such inconvenience not only for availability bug@for other dimensions

Because of limited time allocated to field datdextion, the spatial aspect was not emphasizednae snly
spatial analysis was performed for geographicakssibility and partially for availability. Thus fute
research should include the spatial assessmerihef dimensionsThe future inclusion of more secondary
data in this type is also encouraged.

Field data collection for this study was not cortddcby the researcher, for this reason some detagkbt
have been omitted. While conduction this type afigtthe researcher should be able to be on fietatder
to have the feeling of the reality

For health planners
The major recommendation addressed to health plammée development of sufficient standards wiciah
be used to evaluate various indicators of thedimeensions of access as described through thianese
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Appendix A: Empirical description of access indaat

Authors Geographical | Availability | Affordability Accommodation Acceptabil/
accessibility
(Penchansky and Adequacy of | Cost of services Appointment Consumers
Thomas 1981) the supply of | Insurance coverage | systems reaction about
physicians, Hours of operation Providers
facilities and Walk in facilities | attributes
specialized Telephone 9sex, age,
programs and services ethnicity, type
services Clients of facility,
perceptions of the| religious
appropriateness | affiliation of
facility,
(Gulliford and Active Income Availability of
Morgan 2003) physicians Insurance coverage | appointments
per 100000 | Health care costs
population
Number of
hospital beds
per 1000
(Cromley and Location of
McLafferty healthcare
2003) Travel distance
travel time
Transportation
means
(Bagheri and Travel distance Income level Hours of operation
Benwell 2005) | Travel time Insurance coverage | Waiting time to
the facility
Application
procedure
(Obristet al. Geographical | Types of Direct costs of Opening hours in | Information
2007) distances services hhealth services line with patients | Explanation
between Organization | Products delivered | schedule Treatment
services and | offering though services Cleanness of H. | Competence
services Indirect costs facilities and
home of Skilled (transportation) personality of
intended users| personnel Income hc providers
Means of Time lost
transportation
Time taken to
reach health
care providers
(Wyszewianski Hours of age, sex,
2002) operation, how social class,
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telephone and ethnicity
communications | of the provider
are handled, and | (and of the
the client's ability | client
to receive care
without prior
appointments
(MciIntyreet al. | (the costs of Do  people| Insurance coverage | waiting at the expectations
2009) traveling to and| with  needs| price of service at health care that providers
from, and for services| point of delivery facility) will treat them

have a mean
of paying for
the cost of
services to
the provider?

scost of transportation

respectfully,

Patients’
expectations
about health
service
organization

(McCaughrin
1996)

the size of the

treatment
staff in
relation to
client

demand.

indicated by income
and

Health insurance
coverage.

appointment

systems, hours of
operation, walk-in

capability)
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Appendix B: Patients questionnaire
MSc. Research: Evaluation of access to primary hea Ith care

Questionnaire of the patient at the Health Centre

Questionnaire NO------------- Date of interview:
Interviewer name: Health centre name:

Introduction

MY NBIMIE IS Louiii ittt e e e et e et e , | am a student at the National University
of Rwanda; | am involved in the research which is being conducted for study purposes. Its aim is to analyze the barriers
encountered by patients in the services provided by health centers in the city of Kigali. Perceptions of patients are of
immense value for a successful completion of this study and will contribute to health care services
improvements. The interview will be conducted in private between the respondent and interviewer. Your
responses to this questionnaire will be treated with strict confidentiality, and your names will not be mentioned
anywhere, hence, your honest comments and cooperation will be highly appreciated.

We will not to keep you for long; 20 minutes are enough for the interview.
Important! Some questions are only relevant for some patients (for example it is irrelevant to ask

immunization patients about the appointment with the doctor or questions about appointment if the patient
didn’t have any).

I. General information of the Respondent (the patie  nt or the escorting person)

1. Residence of the patient: District ---------------------- Sector Cell

2. Please fill in the table below the following information

The patient is: Age of the The respondent is the Household size (number of
respondent head oh household household members)

a)l_IWoman alone a)l ] Yes

b)[_IMan alone b)[] No

c)[_JWoman/man with child (the
child is patient)
d)[]Other, please specify----------

3. What is your highest level of education?
a)[_] No education )] High school is my highest level of education
b)[] I have completed only primary school d)[1 | have completed University
¢)_] Amshuri y'imyuga

What is your job?
NB. If you are a farmer go to question number 7

[ |




Evaluating access to primary health care. The atd€igali, Rwanda

4,

Who is your employer?
a)[] Government d)[1 | am retired

b)[] Private sector e)_] Other, please specify

c)_] I am self -mployed
What is your income level? (FRW)

a)[] <10, 000
b)[] 10,000 - 50, 0000 d)[] 100,000 - 200, 000
¢)[_] 50,000 - 100, 000 e)[] > 200, 000

6.

7.

If yes, what problem? :

Questions related to the availability of servic es in the health center

What health problem brought you here today?

In general did you encounter any service problem  ?
a) [] No problem b) [] Yes | encountered (a) problem (s)

10.

11.

12.

13.

Questions related to attitudes of providers t owards patients

Was the Medical staff courteous to you?
a) [] Much courteous ¢) [ ] No courteous
b) (] Moderate courteous

Did the Medical staff take convenient time to listen to you?

a) [ Yes b) [] No
Did the Medical staff provide you all the information needed?

a) [ Yes ¢) ] No
b) [] Somehow

Compared to other health facilities you visited, what is the status of the cleanness in this health center?
a) L] Very clean ¢) [] Not clean (specify the place where
b) [] Moderate cleanness is lacking)

Are you willing to come back in this health centre in the future?

a)[] Yes ¢) [] Uncertain (still thinking about it)
b) ] No
Questions related to the organization of services i n the health center

Are the operating hours convenient for you?
a) LI No b) [] Yes they are convenient
If not convenient, why?
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14. Could you estimate the time you spent waiting for consultation?
a) [] <10 min d) [] > 1hour
b) [] 10 — 30min e) [] They did not receive me.
c) ] 30 min - 1Hour

15. If you had laboratory test, how long did you wait for resultS? ............cccovciveennns Days (I think this is
similar to the following)
16. Could you estimate the waiting time for results?
a) [ 1hour d) L] More than 1 day
b) [] Half day e) [ Long time (please specify)
c) [] Entire day

17. What are other services that you waited for too long?

V. Questions related to capability to pay of servic es

17. What is health insurance do you have?
a)[] I don't have health insurance, | pay on my own.
b)[] Community health insurance
c)L_] Employer provided insurance
d)[] Other means, please specify

NB. If you paid on own, go to question number 26.

18. If you have health insurance, what is the health insurance premium you pay per month/ year---------------- FRW

Do you have a problem with the health insurance pre  mium?

a) L] No
b) [ Yes I have a problem

If yes, what problem?

19. Do you have a problem with the services offered by the insurance you use?
a) L] No
b) ] Yes | have a problem
If yes, what problem?

Using Health insurance how much money did you pay f or health services today?  ------------------- FRW

If you pay out of pocket, how much money did you pa  y? FRW
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VI. Ibibazo bijyanye n'uburyo umurwayi agera ahoyi  vuriza
20. Is this health center you usually use?  a)l]Yes b)[]No
21. What mode of transport did you use to come to this Health Centre?
a)_] My own car e)[] Bicycle/ Motorcycle
b)[] Taxi/Bus f) [ Traditional transport (Ingobyi)
c)] Taxi voiture )] Walking
d)[_1 Motorbike
22. If you paid transportation, how much money did you pay? RWF
23. What do you think about the money you spent on transportation?
a) L] Very cheap d) L] Expensive
b) [ Cheap e) [] Too expensive
c) [] Moderate
(For a walking distance this question is not applicable)
24. Could you estimate the travel time from home to here? Hours Minutes
25. Could you estimate the distance you travelled from home to here? ----------- Km------ m
26. What do you think about the distance you travel  ed?
a) ] Ver close d) [] Too far
b) [] Close e) [] It is too far for walking
c) ] Far
27. Do you climb mountains / hills to come here?
a) ] The terrain is flat c) [] The slope is moderately steep
b) [ The slope is not steep d) [ The slope is too steep
28. Apart from this health centers, what are other health facilities that you visit?
29. If you have others you usually use, why did you choose this one today?
a) [ Itis the closest to my home g) [] Relationship with Medical staff who
b) [] The costs of services are cheap works here
¢) [] The waiting time is short h) ] Other reasons, please specify--------

d) [] No shortage of drugs
f) L] There is medical staff specialist of my
iliness

I
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30.

31.

Questions related to the general appreciation of patient

List three positive things that you appreciate in this health center?

List three negative things that you don’t appreciate in this health center?

32.

What do you think should be prioritized in the improvement of health care?

Thank you very much for your cooperation!
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Appendix C: Communalities of access variables

Initial |Extraction

Topography opinions 1.000 |.453
Travel distance to health center 1.000 |.702
Satisfaction with travelled distance 1.000 |.674
Travel time to health center 1.000 |.731
Satisfaction with offered services 1.000 |.470
Satisfaction with services offered by health 1.000 | .575
insurance

Satisfaction costs of services 1.000 |.734
Transportation fare 1.000 |.783
Out of pocket 1.000 |.784
Income of respondents (in RWF) 1.000 |.555
Satisfaction with transport fare 1.000 [.734
Satisfaction with Health Center cleanness  |1.000 |.591
Satisfaction with Operating hours 1.000 |.606
Waiting time for consultation 1.000 |.915
Satisfaction with waiting time for consultation|1.000 |.898
Waiting time for laboratory results 1.000 |.945
rSeastijsll‘:cnon with waiting time for laboratory 1.000 |.960
Age of the respondent 1.000 |.640
Gender of respondent 1.000 |.730
Education levels of respondents 1.000 |.638
Satisfaction with medical staff courtesy 1.000 |.724
Satisfaction with listening 1.000 |(.652
Satisfaction with information provision 1.000 |.647
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Appendix D: Access components loadings

Component Matrix

Component

1

2

3

Topography opinions

Travel distance to health center

.805

Satisfaction with travelled distance

.790

Travel time to health center

.766

Satisfaction with offered services

.396

Satisfaction costs of services

811

Satisfaction health insurance services

439

Satisfaction with transport fare

.836

Out of pocket

.870

Transportation fare

.868

Income of respondents (RWF)

.728

Satisfaction with Health Center cleanness

481

Satisfaction with Operating hours

.354

Waiting time for consultation

.948

Satisfaction with waiting time for consultation

941

Waiting time for laboratory results

.965

Satisfaction with waiting time for results

.969

Age of the respondent

.682

Gender of respondent

.832

Education levels of respondents

.759

Satisfaction with medical staff courtesy

.817

Satisfaction with listening

418

Satisfaction with information provision

.758

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization




Evaluating access to primary health care. The ad€igali, Rwanda

Appendix E: factor extraction

Total Variance Explained

Extraction Sums of Squared

Rotation Sums of Squared

Initial Eigenvalues Loadings Loadings

% of Cumulative % of Cumulative % of Cumulative
Component | Total | Variance % Total | Variance % Total | Variance %
1 3.033 13.188 13.188|3.033 13.188 13.188(2.364 10.279 10.279
2 2.349 10.213 23.401|2.349 10.213 23.401{2.062 8.967 19.246
3 1.861 8.090 31.491/1.861 8.090 31.491{1.982 8.617 27.863
4 1.686 7.330 38.821|1.686 7.330 38.821(1.792 7.791 35.654
5 1.489 6.472 45.293(1.489 6.472 45.293|1.566 6.810 42.464
6 1.290 5.608 50.901|1.290 5.608 50.901(1.496 6.506 48.970
7 1.247 5.424 56.325|1.247 5.424 56.325(1.422 6.184 55.154
8 1.100 4.783 61.109|1.100 4.783 61.109(1.187 5.162 60.316
9 1.073 4.666 65.774|1.073 4.666 65.774(1.165 5.067 65.382
10 1.011 4.395 70.170|1.011 4.395 70.170(1.101 4.787 70.170
11 .968 4.210 74.380
12 .833 3.624 78.003
13 .750 3.261 81.264
14 .682 2.967 84.231
15 .675 2.935 87.166
16 .597 2.596 89.763
17 .558 2.427 92.190
18 489 2.127 94.316
19 451 1.961 96.277
20 414 1.802 98.079
21 371 1.611 99.690
22 .039 171 99.861
23 .032 139 100.000

Extraction Method: Principal Component

Analysis.
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Appendix F: satisfaction with received services

Needed services

Satisfaction with offered services

Satisfied Dissatisfied Total
Adult Consultation 100 21 121
82.6% 17.4% 100.0%
CPN 27 1 28
96.4% 3.6% 100.0%
Child consultation 51 12 63
81.0% 19.0% 100.0%
Dressing 4 0 4
100.0% .0% 100.0%
Drugs 9 0 9
100.0% .0% 100.0%
Family Planning 8 18 26
30.8% 69.2% 100.0%
Immunization 15 0 15
100.0% .0% 100.0%
Laboratory test 49 3 52
94.2% 5.8% 100.0%
Maternity 1 0 1
100.0% .0% 100.0%
Minor surgery 6 0 6
100.0% .0% 100.0%
Missing 20 0 20
100.0% .0% 100.0%
Total 290 55 345
84.1% 15.9% 100.0%
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Appendix G: Population within different travel distes thresholds

Travel distance

% of population (secondary data)

% of population (empirical data)

0 -1.5km 52 27
1.5 -3km 29 38
3.5 —-4.5km 11 12
4.5 — 6km 4 10
6 —7.5km 2 4
7.5 —-9km 1 6

9-10.5 1

3






