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EXPLORING THE USE OF OPEN DATA TO IMPROVE HEALTH
SERVICES IN GHANA’'S KETU NORTH DISTRICT

SEVOR MAWULI KODZO ERICSON

ABSTRACT

Healthcare information access in Ghana is resttieted many are in formats that are not
understood by computers. This impacts negativelyservice delivery and hinders reuse of
information. This study as an exploratory studygtd to identify open datasets available in
Ghana on healthcare, suggest health datasetsahdiecopen, identify challenges in healthcare
delivery that can be addressed using open dat&xpidre the kinds of applications that can be
developed using open data to address challengesfielé. Data sampled from service providers
in the Ketu North District and patrons of healthrvemes in Ohawu, show that healthcare
providers have challenges in accessing data frdateck institutions in their sector, and have
difficulties in training and recruiting staff thatill generate and manage data. Clients of health
services have challenges with service quality amaiat have enough information about service
provision. The study identified health facility ireg and finder, alerts for immunisation, food and
drugs, birth and deaths, registered and licensedfegsionals and institutions as some
applications that can be built to address challendentified. These applications will require
commitment of service providers to generate andesklata openly and participation of the
general public in using and innovating with opertadalhe study was based on the Social
Shaping of Technology (SST) approach combined Wpplen Innovation paradigm to serve as a
foundation for the development and improving ofltireservices using open data in Ghana; since
no such study currently exists in Ghana.

Keywords: Open Data, Healthcare, Open Innovation
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CHAPTER ONE

GENERAL INTRODUCTION AND SUMMARY

1.1 Background
This study explores the availability of open healtita, challenges it can address and

applications that can be developed out of the aitmprove healthcare delivery.

1.2 Research Field and Subject Area

It is a study in the Information Technology fieldthva focus on mHealth as the field of
study. Information technology is a set of toolspgasses, and methodologies (such as
coding/programming, data communications, data cmiwe, storage and retrieval,
systems analysis and design, systems control) asdcited equipment employed to
collect, process, and present information (WebFeaninc, 2013). According to
Istepanian and Lacal, mHealth was initially definad2003 as wireless telemedicine
involving the use of mobile telecommunications andltimedia technologies and their
integration with mobile healthcare delivery systefas cited in Qiang, Yamamichi,
Hausman, & Altman, 2011). Currently, mhealth hasneoto encompass any use of
mobile technology to address healthcare challesgel as access, quality, affordability,

matching of resources, and behavioural norms (Qard, 2011).



1.3 Problem Statement

When information is obtained in formats which cano® understood by computers (such
as hard copies, images or PDFs) or when the sdatwapport used is not of an open
format, then members of the public are limited heit possibility of reusing the
information.” (Access Info Europe & Open Knowledgeundation, 2011). Currently, the
government of Ghana does not have a uniform dategement policy. State institutions
manage their data independently of each otherffardnt storage formats and locations
with varying degrees of accuracy. This results e@meyation and storage of redundant
data, incompatible data formats and inaccessibta @@ everyday usage by public
officials and other citizens. Request for data Iy anterested person from a state
institution is normally met with hostility and reftance with a question like “why do you
need this information?” Generally, it is difficulht obtain information from government
officials and departments.

Inaccessibility of data has contributed to the wasit scarce resources in pursuing the
national developmental agenda. Opening up dataranelasing accessibility is therefore
believed to increase citizen patrticipation and spamency which can reduce allegations
of funds misappropriation, ghost names on govertipayroll, many agencies working
on the same agenda without collaboration with eattter, and the difficulty state
prosecutors face in acquiring information from goweental sources to prosecute cases.
Easy access to data and information will contridataccelerating national development

and bringing government closer to the people.



This is why open data initiatives such as trackeacher absenteeism (Twaweza, 2010),
tracking the community’s share of mining revehuexposure of a $3.2 billion charity
fraud in Canada, and creating an estimated $ll®rbiindustry out of the American
weather data (LinkedGov, 2012) can help reduceuption in the public sector, increase
efficiency in public spending and create an engbénvironment to support the creation
and provision of new products and services.

The USA, the UK, Brazil, Indonesia, Norway, Soutkida, the Philippines, Mexico,
Ghana and many other countries recognise the hoigatel of opening up information
by launching the Open Government Partnership (O(&@Rauffacher, Hattotuwa, &
Weekes, 2012). The activities of the USA in openipggovernment data is co-ordinated
by the Open Government Initiatfehe government of the UK also has the Open Data
Institute to innovate, use and research Open Dgfportunities that will bring
commercial value out of public data (Stauffacheattbtuwa, & Weekes, 2012). The
World Bank also provides access to its data throtigh Open Aid Partnershipby
providing  Application Programming Interfaces (APIs)to  data at

http://data.worldbank.orgivhile the United Nations (UN) Crisis Informatiortr&egy

(CiMS), recognises the value of sharing informateomd implementing systems that
enable UN agencies and partners to share intefdpedata (Stauffacher, Hattotuwa, &

Weekes, 2012).

! http://labs.code-africa.org/WhereMyMoneyDey/
2 www.data.gov
% http://wbi.worldbank.org/wbi/open-aid-partnership



The Haiti government use of data during the 20Xthgaake in Haifi has been a crucial
catalyst in changing the UN'’s thinking about theaortance of transparent interoperable
data (Stauffacher, Hattotuwa, & Weekes, 2012).

There is little research, however, done on souofegpen data for health and how open
data can improve healthcare delivery in Ghana. heathy this study sought to identify
open datasets available in Ghana on healthcarpppeoother health datasets that can be
made open, identify challenges in healthcare defitieat can be addressed using open

data and propose applications that can be builgusealth open data.

1.4 Objectives of the Study
1.4.1 General Objective
This study explores services that can be developedf open data to improve healthcare

delivery in Ghana’s Ketu North District.

1.4.2 Specific Objectives
Specifically, it sought to:
1. Identify datasets available on healthcare for Ghana
2. Establish health related datasets that can be ozete
3. Establish challenges in healthcare delivery that lba addressed using openly
available data
4. Propose the development of mobile applicationsdtiress at least one challenge

identified.

4 http:/www.haitidata.org



1.5 Research Questions
This study explores the following questions:
I.  Which open data sets on health care are availalfihana?
ii.  Which other data sets on health care should be m@ele in Ghana?
iii.  What healthcare delivery challenges can be addielsgeopenly available
data?

iv.  What mobile applications can be developed to addrkallenges identified?

1.6 Significance of the Study

Information availability and dissemination is cralailuring disasters and emergencies.
For example with mapping and Geographic Informati®ystem (GIS) information,
health infrastructure related information, groudditions, human and material resource
information are key to protecting lives and redgdhe impact of disaster and epidemics
(Stauffacher, Hattotuwa, & Weekes, 2012).

Open data can increase access to health facilitprbyiding information on services
offered and professionals available. Health facidielivery is identified as necessary in
reducing the risk of neonatal mortality by 29% owland middle income countries
(Tura, Fantahun, & Worku, 2013). It is thereforeporant for users to know which
facilities have midwives available and are classlifas natal friendly. Open datasets can
also help government collect and share birth armdhdeéata with stakeholders to improve
and inform development policy formulation and impéntation.

This study is important because it suggests helalthsets that should be open to increase

citizen participation in healthcare services. laisontribution to enhance the visibility of



open data in health services and possibly encoubsgdth service providers and
government to increasingly open up health datahar@a.

This study provides insight into sources of opetaskets on health in Ghana to serve as
reference for further research into open healtta.d@his research is a reference to
application developers, data scientists, Civil 8ycOrganisations (CSOs) and academia
to easily identify and use openly available hedHlta to bring healthcare and governance
closer to the ordinary citizen through research @klopment.

Finally, it is significant because “an informed tan is preferable to an uninformed
decision, in particular when facing life and desituations, the protection of vulnerable
populations and other critical issues” (Stauffachéattotuwa, & Weekes, 2012). The
probability of citizens and service providers makinformed decisions increases only

when data is open.

1.7 Research Methodology

This study used exploratory research. Explorat@search is an investigation into a
problem or situation which provides insights to theearcher. The research is meant to
provide details where a small amount of informatensts. It may use a variety of
methods such as trial studies, interviews, grogpudisions, experiments, or other tactics
for the purpose of gaining information (WebFinan2813). Exploratory research is a
methodological approach that is primarily concerndth discovery and with generating
or building theory (Davies, 2006). It involves flis¢ure search or conducting focus group
interviews in order to identify key issues and kayiables (Harvard University, n.a.).
Exploratory research is chosen because theretles iliformation in terms of open data

applications in healthcare in Ghana. Exploratoseasch provides us with the tools to



provide more information and insight in the fielfl study using tools like interviews,
focus group discussions, and experiments. Exploratesearch is a methodological
approach that is primarily concerned with discovand with generating or building
theory (Sage Publications, 2006). This methodokeggbles us to discover open datasets
and datasets that can be made open; it also enabtesdentify challenges in healthcare

and explore how these challenges can be addresgedpen data.

1.8 Limitation and Delimitation of the study

1.8.1 Limitation

This study was constrained by time and funds. Adaatory research, the study did not
intend to draw definite scientific conclusions. ®abllected from discussions in such a
study is subjective to the socio-economic circumsa of respondents. Informal
discussions were held with health workers, andopatrof health institutions. Such
discussions did not use pre-tested questionnageause questions were based on the
flow of conversation.

The kind or use of the applications proposed wdpehd on the availability of open
datasets to solve the challenges identified.

Data collection was also influenced by respondeniseriences not only from service
providers in the area under study but other areagedl.

As an exploratory study that used small samplessiimedings are not generalised to the

population at large (Lynn University, 2013).



1.8.2 Delimitation
The subject of open data covers a wide area. Tady $ocused on open data relating to
provision of health services. Questions asked mdgats were structured around

challenges related to information access and bnieal medical procedures.

1.9 Definition of Terms

This section defines terms that need to be undmigtothe context of this study. This is
to reduce ambiguity concerning the use of thesaden other contexts

Licence: is permission granted someone to own or use samge{®xford University
Press, 2013). In open data terms it grants peromgsiown or use data.

Metadata: the Merriam-Webster dictionary defines metadatadata that provides
information about other data (Merriam-Webster, 20Bhother source expands on this
definition and states that metadata is descrighf@mation about a particular data set,
object, or resource, including how it is formattehd when and by whom it was
collected (University Information Technology Sers¢ 2013).

Everyday use of technology leaves a trail or diga@atprint which is a kind of metadata
(The Guardian, 2013). This is why metadata is alsscribed as data history that
provides the Who, What, Where, Why and How of theadMerriam-Powell Center for
Environmental Research [MPCER], 2004).

Open government: means having a government that is transparenticipatory and
collaborative (Office of Personnel Management [OPM&.).

Open access literature:is material that is digitised, on the internegefrifrom financial

cost, and free of most copyright and licensing rietstns (Suber, 2013). A simpler



definition says these materials should be providedree access anywhere in the world
by anyone on the internet (SHERPA, 2006).

E-Health: “is the transfer of health resources and healtle dgy electronic means”
(WHO, 2013). E-Health delivers information to hbalprofessionals and consumers
through the Internet and telecommunications in otdemprove public health services
(WHO, 2013).

mHealth: encompasses any use of mobile technology to asldiresithcare challenges
such as access, quality, affordability, matchingregources, and behavioural norms
(Qianget al, 2011).

mHealth can therefore be termed a subset of E-kealhg mobile devices.

Criteria for open data: access, redistribution, reuse, absence of tecgiwallorestriction,
attribution, integrity, no discrimination againserpons or groups, no discrimination
against fields of endeavour, distribution of licen$icense must not be specific to a
package, and the license must not restrict therilolision of other works (Open
Knowledge Foundation [OKF], 2013).

Open data: “a piece of data or content is open if anyone eefto use, reuse, and
redistribute it — subject only, at most, to theurgment to attribute and/or share-alike”
(Open Knowledge Foundation (OKF, n.d). Open datdse information that is available

for anyone to use, for any purpose, at no costefOpata Institute, 2012).

1.10 Ouitline of the Thesis
Chapter 1: General introduction
It introduces the proposed study and outlines thjeabives and problem statement and

the justification for the study.



Chapter 2: Literature review

It reviews relevant literature on data accessibilit Ghana, open data, visualisations and
infographics, e-health strategy for Ghana, imparaof ICT in improving healthcare,
uses of mobile devices and applications for heatthcand government 2.0.

Chapter 3: Research methodology

It outlines how the study was carried out, the gpohethodologies and resources that
were used. It includes introduction of the chaptbe design of the study, research

population, sampling techniques, instruments andgqatures for data collection.

Chapter 4: Data analysis and discussion of results

It presents data collected and discusses the sesfudinalysing the data

Chapter 5: Conclusions and recommendations

It gives a summary of the research and discussatenges encountered and how they
can be addressed by further research. This chapter makes recommendations for
industry and academia to improve open data servittegicludes an introduction,
summary of study, implications of the study, recoenaations and suggestions for future

research.

10



CHAPTER TWO

LITERATURE REVIEW

2.1Introduction

This chapter reviews the literature on open da#ta éccessibility in Ghana, e-health
strategy in Ghana, ICT in healthcare, and challengehealth delivery. These topics
reviewed are to enrich the knowledge and skillghef researcher in order to improve

quality of the study and to be aware of work dop®ther researchers in this area.

2.2Data

2.2.1 What is data?

Data, the plural of datum, is a collection of faststistics or items of information
(Dictionary.com, n.d.). These items of informatioay be text that can be processed by a
computer (Frand, 2008). Data which is all aroundisusnly known when a value is
assigned to it (School of Data, n.d.). Data cathleeage or name of a person or thing, it
can be how much treatment of an ailment costs cartbe a list of licensed doctors in a

district.

11



2.2.2 File formats

A file format defines the structure and type ofadatored in a file (TechTerms, 2011).
The file format of a document, whether proprietarynon-proprietary, has an effect on
its accessibility to everyone. Proprietary formats controlled and supported by just one
software developer, or can only be read by a lidnitember of other programs while
non-proprietary formats are supported by more taa developer and can be accessed
with different software systems (Public Recordsiflon, n.a.). A file format is called
proprietary if the mode of presentation of its datapaque and its specification is not
publicly available (Open Formats, 2011).

Another definition states that a proprietary fornstan exclusive manner in which
software published by a particular firm accept®atputs data (BusinessDictionary.com,
n.a.). Exclusive hereby means that the publisheeruves the right to share the format
details or not to share. This is impedes variousmater platforms from being used by
other programs and makes them incompatible witlerosioftware formats (Dictionary,

n.a.)

Proprietary file formats “that are published foryane to read and study but which may
or may not be encumbered by patents, copyrightshar restrictions on use” are called
open formats (The Linux Information Project, 201Rjoprietary formats therefore may
be open or closed depending on the restriction®s®g on usage.

A free file format, on the other hand, is a filerf@at that is published for anyone to read

and study in its entirety and is not encumbereainy copyrights, patents, trademarks or

12



other restrictions so that everybody can usenbanonetary cost for any desired purpose
(The Linux Information Project, 2011). Free andmofile formats include:

* Open Document Format for Office Applications (ODBevice Independent
(DVI), LaTex, Electronic Publication (ePUB), OfficeOpen XML,
OpenDocument, OpenXPS, bzip2, gzip, tar and PastScr

* eXtensible Markup Language (XML), Portable Documerbrmat (PDF),
JavaScript Object Notation (JSON), Hyper Text Markianguage (HTML), and
Comma Separated Values (CSV) (Hendler & Pardd2p0

* Resource Description Framework (RDF), Really Simf@gndication (RSS),
Atom, and Schema.org (Hendler & Pardo, 2012).

These formats are preferred for storing open datader to meet all the criteria for data
being open. This is because closed source propriftamats are restrictive in that while
the creator of a file may release the data asyflemnsed, the format in which it is stored
will force users to use particular software in grtbeuse the data within. An example is
given as follows:
Andrew Nicolson is a software developer who wasoiwed in an (ultimately
successful) campaign against the construction ofea road, the Westbury
Eastern bypass, in the UK. Andrew was interesteataessing and using the road
traffic data that was being used to justify thepm®als. He managed to obtain
some of the relevant data via freedom of infornmatrequests, but the local
government provided the data in a proprietary farmhich can only be read
using software produced by a company called Satuhm specialise in traffic

modelling and forecasting. There is no provisionddread only” version of the

13



software, so Andrew’s group had no choice but tclpase a software license,
eventually paying £500 (€600) when making use oéducational discount. The
main software packages on the April 2010 pricefiistn Saturn start at £13,000
(over €15,000), a price which is beyond the redamast ordinary citizens (Open
Knowledge Foundation, 2012).
It is important that open data is platform indepsntd machine readable and made
available to the public without restrictions thabwid impede the re-use of that
information (Orszag, 2009). This means that an ojpemat does not hide, from the
public, specifications for the structure of the fibrmat, it is not tied to the product(s) of
any technology vendor and it is machine readablaarhine understandable.
In a proposed rating scheme for open governmeat dan Berners-Lee suggests the use
of one star for data available online, two starsm@chine readable formats, three stars
for open-formats, four stars for RDF format andefstars for RDF with links to other
datasets (Hendler & Pardo, 2012). This rating @d&BF at the top because it is machine

understandable and includes metadata.

2.2.3 Data visualisations

In order to increase participation of the genenablig in the use of open data, it is
important to put it in a form that will be easilpderstood and appreciated without need
to be a data scientist; one of such forms are igtens. Visualisation is the graphical
presentation of information, with the goal of pmivig the viewer with a qualitative
understanding of the information contents (War@,)n.This definition stresses on the

need to make meaning out of data. This is impottactuse, data that is not meaningful

14



to an audience becomes useless data. Another siefioes it as the presentation of data
in a pictorial or graphical format (SAS Institutea.). These two definitions agree that
meaning can be made out of data if it is put inctupe-like form. Visualising data leads
to the creation of images that display and explaiormation quickly and clearly, called
infographics (Chalabi, 2013).

Many designers fail in using visualisations to commicate information (Friedman,
2008). It is therefore important to define what aod visualisation is. A good
visualisation must be effective in making meanindhte audience, it must be accurate in
presenting proportionate view of the source datanust be efficient in using space
available to show data and less metadata, it npsal to the audience in an aesthetic
way and it should be easy to adapt to various seraed uses (Ward, n.a.).

Though data visualisation is a wonderful tool and extremely efficient way of
communicating a message (Burn-Murdoch, 2013) it mélead an audience who may
not have the skill or access to look at and anatigeeunderlying data. It is therefore

important that visualisations created of data taessically valid.

2.2.4 Data privacy

Privacy is the quality or state of being apart froompany or observation or it is the
freedom from unauthorized intrusion (Merriam-Websg913). Intrusion could mean a
lot of different things; however, the Cyber Law @endefines privacy as your right to
control what happens with personal information dlyow (Cyber Law Centre, n.a.). This

second definition is more applicable to data beean®rmation comes from data. The

15



right to control the release and use of person&ramation is interpreted and
operationalised differently from country to country

It is important for open data not to infringe oe thrivacy of individuals. However, a visit
to a data protection list by McAfee, a softwarenants company, showed that many
African countries do not have data privacy regoladi (McAfee, 2013). Ghana is one of
such countries. This may also be attributed tdahethat the Right to Information (RTI)
Bill is not yet passed into law and as such govemmnsees no need to restrict what kind
of information to provide. It is therefore importahat open data activists who liberate
data to make it open should think about privacyasswithout hiding behind the issue of
no law demands that they do so in their country.

Most especially, health related open data musteébpetlsonalised as much as possible in
order to avoid embarrassing people. If open datlghinfringe on privacy rights of
people, it will lead to hostility and rejection gpen data projects by the public.
However, the Oath of Hippocrates, which is swornbjodoctors in many countries
including Ghana, protects the privacy of the pati@iNeill Cornell Medical College,
2005; Sokol, 2008; North, 2002). Most medical sd¢bdtave their own versions with
variations (Tyson, 2001) but have maintained thetiquo on privacy. A translation of the
original version is as followswhatever | see or hear in the lives of my patientsether

in connection with my professional practice or nehich ought not to be spoken of
outside, | will keep secret, as considering alllstitings to be private(North, para. 10,
2002).

With increasing reports of infringement on priva@gsence of privacy laws in some

countries and the inability of privacy laws to kegp with technological advancements

16



(iKeepSafe, n.a.), it is important for doctors whavear the oath to protect health

information of patients.

2.30pen data

2.3.1 What is open data

The Open Knowledge Foundation (OKF) says that &xeiof data or content is open if
anyone is free to use, reuse, and redistribute sitbject only, at most, to the requirement
to attribute and/or share-alike”. The foundatiarttier outlines the criteria that must be
met to make a piece of data open, and these aresgaedistribution, reuse, absence of
technological restriction, attribution, integritmo discrimination against persons or
groups, no discrimination against fields of endesydistribution of license, license must
not be specific to a package, and the license maistestrict the distribution of other
works (OKF, 2013).

The Open Data Institute also defines Open datairderthation that is available for
anyone to use, for any purpose, at no cost” (Opata Dhstitute, 2012), and agrees with
OKF® that open data should have a clearly defined dieen

These definitions can be paraphrased in the sdradedata becomes open if it is in
machine-readable standard format and is expliditgnsed in a way that permits
commercial and non-commercial use and re-use withestrictions (The World Bank,
2013). “Machine readable format” is not the samédigitally accessible” information
(Hendler & Pardo, 2012). The World Wide Web Consaont (W3C) however makes an

interesting distinction in stating that “digitallgccessible” means “machine readable”

® www.opendefinition.org
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while what the World Bank (2013) and Hendler anddBa(2012) call “machine
readable” is better described as “machine undetataa” (Lassila & Swick, 1999).
Machine understandable format means that compatesld be able to process the file
and make meaning out of it; not just as a digitalfbr storage. For example, a computer
cannot make meaning out of a magazine cover photadn make meaning out of a
barcode on the magazine and know the price, issngber and even the title of the
magazine (Hendler & Pardo, 2012). Similarly, regdinPDF or HTML file and making
meaning out of a JPEG bar chart embedded in it doesnean the source data used in
creating the chart is available to the user foisee(Hendler & Pardo, 2012). While all
machine understandable formats are digitally adolessnot all digitally accessible

formats are machine understandable (Hendler & R&@It?).

2.3.2 Potential use and applications of open data

It is important for data to be open for many reasohccording to Open Knowledge
Foundation when government data is open it resaltsansparency and democratic
control, self-empowerment, participatory governanedéease of social and commercial
value improved or new private products and services, iatiom, improved efficiency of
government services, improved effectiveness of gowent services, impact
measurement of policies, new knowledge from combidata sources and patterns in
large data volumes (Open Knowledge Foundation, 012

The advantages listed above, however, did not memasy access. Easy access reduces

time spent by researchers, developers and datatistseto move from institution to
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institution to collect data. Easy access will aisduce the cost involved in gathering data
by users.

Open data can reduce corruption; for example,asiszcan easily find out how much a
District, Municipal, or Metropolitan Assembly cotiied from each market, each property
and each license granted to businesses and indlisidii can help citizens track tender
processes, and how much is spent on fuel in theatpe of government vehicles.

Open data can improve accountability by providiegl time statistics on how much was
collected at every toll booth and how much comroisshe operators are paid.

Open data can also helps citizens in choosing @pipte sites to build. Citizens can
easily determine if a particular plot of land isden litigation or located in a waterway.
Open data can help citizens find the nearest heahltre, fuel station or police station in
case of emergency. They can also easily locategphambers of such facilities that are
near them instead of calling a national emergemsy. IProvision of these services will
bring social and economic value as people use &t@ available to develop solutions.
This view is reinforced by a collection of casedsts and references to the economic
impact of open data available on LinkedGov weBsite

For example, $3.2 billion charity fraud was exposedCanada through open data,
number of datasets downloaded and used in comrhaggiications in Austria went up
by 7,000%, the American weather data supports ima&ed $1.5 billion industry and a
transparency website saved the State of Califawéa $20 million (LinkedGov, 2012).
More research is showing that healthcare hasta lo¢nefit from open data. A McKinsey
and Associates report estimated the annual econaathue of big, open liquid health data

at some $350 billion annually (Howard, 2011).

5 www.linkedgov.org
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2.3.3 Challenges with open data
In spite of the many benefits associated with ogesia, there are also a few challenges as
well. Tait (2011) identified some of the challenges return on investment, risk and
liability. Many developers and data scientists ralectant to work on open data projects
because it is assumed that open data cannot lyechuihmercialised. Some institutions
are also unwilling to release open data becausg Wid not be able to charge
commercial rates for making such datasets pubbefgilable without restriction while
others see it as attractive but not essential (B&i11). Tait (2011, para. 9) expanded
further to say that
Open data transfers the risk and liabilities ofadatcuracy and security from
those who produce the data onto those who deveglpg asing it. The possibility
that a data source might suddenly be withdrawn avihg apps based on it
redundant — or that data might be flawed, seemdx tmaking digital businesses
wary of entering the open data sphere. The prolotelmability was also cited as a
reason why data-producers might be unwilling teasek their data.
The challenges identified by Tait (2011) may besprg in Ghana due to the absence of

applications on the GODI website since its launch.

Other risks with open data include opening up aatach might infringe on third-party

rights or opening up data for free use may affeetgosition of other players supplying

comparable data in the industry which can leacetgall battles (de Vries, 2012). This
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may lead to unfair competition and organisatiora tkely on such protected data to pay

taxes may complain of unfair competition.

2.3.4 Health related applications (health applications) ad visualisations
This section is a listing of existing health rethtpplications (apps) and visualisations
that rely on open data.

« The Cost of Getting SicK
General Electric (GE) provides this app to helpsisederstand healthcare costs.

« Take a Look at Healtt
Also from GE, it analyses and visualises the mbhgalth issues facing Americans today
and some of the most common conditions, and howharerelated to one another.

« Women'’s Health’
This app visualises controllable health risk fastdifestyle habits and leading causes of
female mortality in the U.S.

«  World Health *°
This visualisation looks at twelve (12) countriesumnd the world, examining how far the
money they are spending on health care is goingrsvimproving health of their

citizens.

" http://visualization.geblogs.com/visualization/likeacosts/

8 http://visualization.geblogs.com/visualization/tieavisualizer/
9 http://visualization.geblogs.com/visualization/wemh

10 hitp://visualization.geblogs.com/visualization/tebhealth/
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» Other Apps
Howard (2010), compiled a list of health apps basedopen data; these include
HealthStatus2020, MedWatcher, CountyHealthRankinggalthLandscape, iTriage,

Pillbox, and Asthmapolis.

2.40pen data in Ghana

The National Information Technology Agency (NITADge ICT policy implementing arm
of the Ministry of Communications of the Ghana Goweent (NITA, 2012), through the
Ghana Open Data Initiative (GODI), is championimg fprovision and use of open
datasets. This is in pursuance of NITA’s mandat@atditate engagement of government
with citizens, and business using innovative tetgies as directed by Act 771 of the
Parliament of Ghana (Opare, 2012).

Opare (2012, p. 5) lists the following as the drgvforce behind GODI:
* GODI project will help government get feedback frotitizens on

governance
* Will improve policy development
* Increase efficiency in Ministries, Departments &aggkncies (MDAS)
* Help government spend more prudently in areas wieng little is being

spent

Opare (2012, p. 6) further outlines the followirggthe vision of the project.

Develop an open data community bringing togetheregument, civil society

organizations, media practitioners, developersgatea and citizenry to interact
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with one another through an open data portal wWith\tiew to provide valuable

feedback to government to:

Positively influence decision and policy making é&&®en accurate data

* Improve service delivery,

» Create enabling environment for businesses to sdgce

» Create job opportunities and

» Drive innovation
This is in direction with current development iretbnited States of America (USA), the
United Kingdom (UK), Kenya and other countries wh@&pen data is being used to
provide interactive applications and tell storileattcitizens can easily appreciate and act
upon (Data.gov, 2013; Data.gov.uk, 2013; Opendatieeg 2013; Data.gov.in, 2013).
In the United Kingdom, for example, open data halpéd citizens identify Members of
Parliament (MPs) who submitted inflated claims ({Bdurdoch, 2012) and developers
to develop applications such as Accident Black §pdt/eather Chart, Energy
Consumption Guide, Numberhood, Beat the Burglacatable and Road Traffic Injury
Map (Data.gov.uk, 2013).
In the USA, open data has been used to developcapphs such as Alternative Fuel
Locator, Child Safety Seat Inspections Station t@gaEnergy Index for Commercial
Buildings, Electricity Data Browser, BioEnergy Adla AIRNow, NAEP (National
Assessment of Education Progress) Results and AB® (Rata.gov, 2013).
In Kenya, the Code4KenYaproject, through publicly available data, has jded a

platform and enabling environment for individuahglarganisations to build applications

1 http:/ivww.codedkenya.org/
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such as Data Story, Star Health, County Safety €nfisualisation and Find My School
which provide valuable services to citizens.

It is therefore necessary that developers and sldemtists have access to datasets to
develop visualisations, services and applicatibas will bring value to citizens in Ghana

as is being done in other countries.

2.4.1 The Right to Information

The Public Records and Archives Administration Dé&pant (PRAAD) which is
supposed to manage archival files in Ghana isdeorable building at the mercy of the
weather (Bokpe, 2012). It is also reported thatualnmety five percent (95%) of national
records are in paper form and without backup (GiNexas Agency [GNA], 2011). This
means that searching for a piece of data or infaoma&an be resource consuming which
will make it difficult for officers in that departemt to comply with requests by ordinary
individuals. It also means that if any documenbs and no other ministry, department
or agency has a copy of that document, then st forever. This was what happened
when the Ministry of Foreign Affairs building wasiimt and valuable documents, with
some dating before the independence of Ghanajrdaste fire (Ghana News Agency,
2009).

Poor record keeping is still prevalent today; pemiiegs at the Judgement Debt
Commission attest to that (Landtblom, 2013). Gowerntal agencies appearing before
the Commission are unable to present requestedvtds concerning Judgement Debts;
meaning, it will be close to impossible for eveivate individuals to get any information

from these state institutions (Landtblom, 2013)sleither a deliberate attempt by state
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officials to hide information or poor managementre$ources. This is because PRAAD

has the trained personnel to manage records fat#te (Landtblom, 2013).

The Right to Information (RTI) Bill, 2009 of the pablic of Ghana intends to implement
the constitutional right to information held by @avgrnment agency, subject to the
exemptions that are necessary and consistent kgthrbtection of the public interest in a
democratic society, to foster a culture of transpay and accountability in public affairs
and to provide for related matters (Ministry forstice, Ghana, 2009). This bill, first
drafted in 2002 and laid before parliament in 2@l8till not passed into law to enable
implementation.

The RTI bill makes provision for identifying andrtacting the person in a government
agency or department responsible for informatioailafility but does not specify in
which form that information should be available.itk current state, if RTI bill becomes
a law, governmental agencies are not obliged t@aqineely make data open. The bill
only makes provision for reactive provision of infation. This will result in delays
because the citizen in need of the data or infaomahas to apply and wait for a
response. It does not promote the timely use okegouental information whether for
research, news or building products and servicés igal time functionality. A report on
Europe revealed that:

“The standards for the right of access to infororatdo not yet encompass a right of
access to full databases, to raw datasets, andfoéomation in electronic, machine-
processable, and non-proprietary formats. Thesecmings are preventing full access

to government data, with a number of countries wekoly access to databases from the
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national access to information law and with a pcacof releasing documents in formats
from which data cannot be extracted for reuse. Whearmation is obtained in formats
which cannot be understood by computers (such rasdopies, images or PDFs) or when
the software support used is not of an open foren members of the public are
limited in their possibility of reusing the infortan.” (Access Info Europe & Open
Knowledge Foundation, 2011). The findings in thetart can validly be applied to the

Ghanaian situation considering the content of RIT.I b

2.5ICT in healthcare
2.5.1 Improving Health Care Delivery using ICT
Qiang and Rossotto (as cited by the World Bank afita Development Bank, 2012)
stated that the use of mobile telephony resul®.81% GDP growth and internet usage
results in 1.38% GDP growth in low income economiBse report (World Bank and
African Development Bank, 2012) defined eHealth as
the use of information and communication technoldd@@T) — including
computers, mobile phones, satellites, softwaregrinétion systems and digital
platforms, etc — to enable, support and delivertheservices to patients and
populations.
The report titled “The Transformational Use of Imfation and Communication
Technologies in Africa” says that many countrieee dalling behind on their
commitments to the Millennium Development Goals LT provides opportunities to
positively improve health care (World Bank and A&m Development Bank, 2012).

Some challenges identified in the report are incigffit skilled healthcare workers, lack

26



of health information systems and inadequate puisiformation about preventable
diseases. These challenges can be addressed @3ing |

The report identified work in progress from variaaintries. Some of the success stories
are the use of an online platform for online traghand sharing of best practices between
health professionals in ten Francophone countBetswana’s eLearning programme for
community health workers and the use of Sproxilntigedigree of Ghana to track and
reduce counterfeit drugs in developing countries.

This is important considering the fact that thodlgére are success stories, from various
countries, in the use of ICTs to improve servickvdey, most public health IT systems
in developing countries exist in silos (Albrighto8ebridge Group [ASG], n.a). This
makes access to data difficult for government @ffs; development partners and other
citizens.

Through the use of open data publicly availablezemns can take preventive measures,
access treatment guidelines online, locate nea®stice providers, rate service per
service provider and report disease outbreak im doenmunities. Furthermore open data
can help provide educational interventions to sujpipealthcare delivery.

ICT can therefore “improve access, quality andcedficy of health care provision,
through better communication, data and informat@magement” (International Institute
for Communication and Development [IICD], 2012).i9s why ICT for Accelerated
Development (ICT4D) policy document of Ghana “idieedl health as one of the priority
sectors in which the broad adoption of ICT can énabe government to achieve its

development goals” (Ministry of Health, Ghana, 2003%owever the Health Sector ICT

27



Policy and Strategy document of Ghana, though wettumented, has little e-health

support (International Institute for Communicateomd Development [IICD], 2012).

2.5.2 Mobile Health (mHealth)

Istepanian and Lacal say that mhealth was define@003 as wireless telemedicine
involving the use of mobile telecommunications andltimedia technologies and their
integration with mobile healthcare delivery systefas cited by Qianget al, 2011).
Currently, mhealth has come to encompass any uswobile technology to address
healthcare challenges such as access, qualitydafiity, matching of resources, and
behavioural norms (Qiargf al, 2011).

This is promising since a Global System for Mob@®mmunications Association
(GSMA) commissioned report estimates that mobiléerirentions could help cut
healthcare costs by 400 billion USD in developedntoes by 2017 and save over a
million lives in Sub-Saharan Africa (PwC, 2013).

It is possible because global mobile penetrati@aethied 89 percent in the fourth quarter
of 2012 and mobile subscriptions now total arourl lGillion with actual number of
subscribers around 4.4 billion because many pduple several subscriptions (Ericsson,
2013). More importantly, estimated mobile penebratin Africa was 70% (Ericsson,
2013). The use of mhealth in Ghana alone is estianit save 13,800 lives over the next
five years (PwC, 2013).

Mhealth using open data will ensure that healthesrdelivered at affordable rates to
rural people who may be far away from health sernpooviders. This could be in the

form of education on diet, treatments for commomants, or a means of reporting
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health problems. It could also enable stakeholaeomitor health interventions and
deliver solutions to users. To promote affordafpilguch systems must be as simple as

possible to enable low end phones to access thieagprovided.

2.6 Challenges of healthcare delivery in Africa

The World Health Organisation (WHO) (2013), in legtest report on Africa titled
African Regional Health Report, identified skilldeealth workers, information and
knowledge, funds, infrastructure, essential meégiand medical equipment as basic
ingredients of a healthcare system. Absence ormpaacy of these ingredients in Africa
has led to deaths among women, newborns and ahildreéAfrica who suffer from
preventable and treatable conditions (World He&ttganisation, 2013); WHO has
termed this tragedy the “silent epidemic”. Nineté&®) of the twenty (20) countries with
the highest maternal mortality ratios worldwideg an Africa; and the region has the

highest neonatal death rate in the world WHO (2013)

2.6.1 High cost of treatment

WHQO's report revealed that out-of-pocket paymerus liealth services are high in
proportion to household incomes and are a majdofativing poverty in Africa (WHO,
2013). What this means is that many householdsetmabthe poverty line after a major
incident that requires medical attention. The igdion is that, many families will delay
seeking medical treatment until it is very latetoo late, and those who seek treatment
may not be able to seek further treatment agaiausecthey cannot afford it. This further

implies that increasing resources allocated totheate delivery without bringing down
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cost of treatment will not reduce mortality and bidity. Quoting from the report, “jus
as health can drive economic growtr-health can push people into poverty and ma
very difficult for them to escape the poverty tr. (WHO, 2013) An analysis of malari
treatment in Ghana showed that 85% of the costeatment went to households wt

government took care of only 15%. This is illustchbelow

Households indirect cost ~ Ministry of Health direct cost
US$ 23.89m US$ 7.75m

Households direct cost
US$ 18.41m

Figure 2. 1Total cost of malaria illness, Ghana, 20(

Source: WHO Regional Office for Africa as cited in WHO (2%)
This is why the introduction of National Health umance Scheme (NHIS) in Ghana |

been welcomed by all stakeholders in health defivétowever, te years after its
introduction, NHIS is reported to cover only thifiye percent (35%) of the populati
with many private service providers pulling outtbé schem¢Werekc-Brobby, 2013).
This means that the scheme is bdlled with challenges that are affecting

achievement of national covera While the NHIS complain of financial challeng
affecting its ability to invest in the health sectb has managed to put up a headqua
building which many see as not lecting an organisation with financial challen
(Wereko-Brobby, 2013)It means that transparency in the use of fundbatNHIS is

crucial in getting public support in its operatic
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2.6.2 Inadequate human resource

It is important for health service providers to Baadequate trained personnel. Doctor-
patient ratio of the world reveals that African ntiies have fewer doctors per population
compared to European and American countries. Bhisterestingly illustrated by Jacobs

(2006) in the following infographics:

NUMBER OF INHABITANTS PER DOCTOR

octorsoftheworld.nl

Figure 2. 2 Doctor-patient map of the world

Source: Jacobs (2007)

Doctors are not the only health professionals néddethe health service. Nurses,
midwives, pharmacists, radiologists, lab technisiame all among the many skilled

persons needed to provide efficient health services
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Many developing countries after spending scarcelipulesources in training health
professionals lose them to developed economiesubecaf better conditions of service
outside Africa (Wen, 2007). WHO (2013) reportedtt@dana, Zambia and Zimbabwe
estimated losses of 15-40% of employees in theipwelctor every year which was
attributed to death, migration and poor conditiohservice. This has led to increased
demand for expatriates in countries like Ghana @f@hline, 2013). The figure below
shows the flow of doctors in selected African coi@stbetween the years 1993 and 2002.
It is clear that Ghana and Kenya lost a lot of dtto other countries between the

periods under study.
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No. of

Main destination

health workers
reported migrated
Burundi 127
Cameroon 82
Central African Republic 176
Cate d'Ivoire 641
Demaocratic Republic of the Congo 337
Gabon 128
Gambia 233
Ghana 1169
Kenya 1734
Madagascar 3
Malawi 484
Mali 93
Nigeria 213
Sao Tome and Principe 103
United Republic of Tanzania 446
Zambia 974
Total 7281

Belgium, Benin, France, Rwanda

Canada, Central African Republic, France, Namibia, Senegal,
UK, USA

Cameroon, Cote d'lvoire, France, Senegal

Canada, France

Canada, Cote d'Ivoire, France, Senegal, USA, Zambia
Canada, France

UK, USA

Gabon, Saudi Arabia, South Africa, UK, USA

Saudi Arabia, UK, USA, Zambia

France, Zambia

UK, USA

Cameroon, Canada, Céte d'lvoire, France, USA, Zambia
France, Gambia, Kenya, Namibia, UK, USA, Zambia
Gabon, Namibia, Portugal

Botswana, Comoros, Equatorial Guinea, Kenya, Mauritania,
Namibia, UK, United Arab Emirates, Zimbabwe, USA

Botswana, UK, USA

Source: Survey on migration of health workers in the African Region. Brazzaville: WHO Regional Office for Africa; 2003,

Figure 2. 30utflow of health workers from 16 African countries, 1992002

Source: (WHO, 2013)
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2.6.3 Scarce and mismanaged resources
Health institutions in Africa have scarce resouraed yet drugs and equipment bought

for health facilities are stolen by workers anddsmh the black market (WHO, 2013).

In Korle-Bu Teaching Hospital for example, workease reported to break down
equipment or deceive clients that equipments askdor down in order to redirect clients
to their private outfits around the hospital whéney charge exorbitant fees (Benson,
Activities of "Goro Boys" short circuit Korle-Bu venue, 2013). Accountants are also
reported to be diverting revenue into their pockstseducing the bill clients pay to the
hospital (Myjoyonline.com, 2013). It is interesting note that hospital authorities
claimed ignorance of mismanagement of resourcesnioerlings until the media made
news out of it (Benson, 2013). It means that opeta & not only important for clients of

the health service providers but also for healtkiise administrators and managers.

2.6.4 Poor drug regulatory system

Results of a survey by IMANI Ghana showed thatRbed and Drugs Authority (FDA)
of Ghana is perceived by the pharmaceutical inglesmeeding substantial improvement
in quality of service, responsiveness, and gerexetllence of delivery (IMANI Ghana,
2013). Complaints of clients of the FDA relevanofmen data have to do with absence of
right amount of information. Respondents said thieg it difficult knowing what is
being done about their drug certification applicat with more than two-thirds of the
respondents saying that it takes more than a yeaagister one product submitted to the

FDA (IMANI Ghana, 2013).
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This may be one of the reasons why a lot of impsrteke the risk of bringing in
medicines without bothering about certificationF®A approval. In an environment of
openly available data, it should be possible ferdhents of the FDA and other interested
parties to have access to the progression of icatidn processes in order to ensure that
no official or department hinders the process. Kilaa certification processes of drugs
targeted at the public in secrecy only serve asreseding ground for corrupt and

inefficient officials.

If data is readily available, the accusations andnter accusations between Tobinco
Pharmaceuticals Ltd and the FDA (Essel, 2013) mall be necessary because interested

parties will be able to make more informed disaussiand conclusions.

2.6.5 Access to health services

It is reported that on average, in Ghana, 40% efpbpulation live more than an hour’s
travel time from the nearest health centre whil&50e within a 30 minutes travel
distance. However 90% of people in northern Ghaoandt have access to health
services. Complicating the situation further is thet that, specialist services are largely
limited to the regional capitals (1ICD, 2000). Howee, these challenges can be addressed

by e-health strategies that will enable citizertEess to services remotely.

2.6.6 Other challenges

Other challenges identified by Kirigia and Barry0Q8) include weak public health
leadership and management; inadequate healthddé&gislations and their enforcement;
limited community participation in planning, managent and monitoring of health
services; weak inter-sectoral action; horizontal &artical inequities in health systems;

inefficiency in resource allocation and use; andikveational health information and
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research systems. The Health Coordinating CountiloB2010 agrees to the issue of
governance challenges by stating that irregulartimge of heads of health agencies in
Ghana has undermined their ability to provide adégjleadership for the health sector

(Parliament of Ghana, 2010).

It is clear that challenges facing health careveejyi are many, complex and policy
related. While governments are struggling to immatpolicies that will improve service
delivery, they need to involve communities in plagy monitoring and management

(Kirigia & Barry, 2008).

In the process of planning interventions to chaemn affecting efficient healthcare
delivery, it is important to consider sustainabildf these interventions. Sustainability
must consider the use of readily available res@jreasy adoption and value addition to

interventions by users.

2.7 Theoretical framework of the study

“Theories are formulated to explain, predict, amdierstand phenomena and, in many
cases, to challenge and extend existing knowledgghin the limits of the critical
bounding assumptions. The theoretical frameworkhes structure that can hold or
support a theory of a research study. The theatdti@mework introduces and describes
the theory which explains why the research problemer study exists” (University of
Southern California [USC], 2013). A theoreticalfrawork consists of concepts, together
with their definitions, and existing theory or thies that are used for a particular study
(USC, 2013). A theoretical framework is importanta@xploratory studies, where you
really don't know much about what is going on, anel trying to learn more (Borgatti,

1999). A theoretical framework therefore helps tesearcher to explicitly state or
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describe how the philosophy driving the study mkéid to practical components on the
ground (McCann, 2006).

There are many theories for developing theorefreaheworks but none specifically fits

into the study on opening up data. Such theorielsidie the Technology Determinist and
Social Shaping of Technology.

Technology Determinist is the theory that technglega vitally important aspect of the

human condition, a prime antecedent that causesgehia society, and the fundamental
condition underlying the pattern of social orgatima because new technologies
transform society at every level, including inditas, social interaction and individuals
(Chandler, 2000; MacKenzie & Wajcman, 1999) howeves inadequate in relating the

influence societal interactions have on innovatidrtss means that it views technology
as the main agent of change without consideringpfuple who use the technology. This
view means that technology development is not @rfaed by interactions with users in
the society. The Social Shaping of Technology (StB&bry believes that the content of
technology and processes of innovation have amenfie on its development (Gerst,
Bunduchi, & Robin, 2005). Even though SST identifiee importance of innovation, it

does not emphasise on the need for opening up data.

This study has therefore adopted the theory of Apanvation. This theory says that
firms can and should use external ideas as walitasnal ideas in developing products
and services (Eclipse Foundation, 2007). Open iatow provides motivation for

outsiders to supply an ongoing stream of extemmadvations (West & Gallagher, 2006).

Open innovation is therefore a partnership withsthoutside your company in order to
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share the risks and rewards of the outcome ancegsoof innovation (1000pen, n.a.).
This theory is most suitable for this study becaitisglvocates opening up intellectual
property of an organisation to the public in ordi@r the public to innovate with it to
provide goods and services. This is in line witempata initiatives to open up data of an
organisation to the general public in order to iovar transparency, interaction and
collaboration with users.
Currently, many health sector institutions havelised the need to involve non-
professionals in the research and development atrhservices. Gone are the days of
assuming that only health care professionals deetaldevise, develop, and disseminate
novel concepts and solutions in healthcare (Bufindrass, Adamczyk, Moeslein, &
Sohn, 2012).
The theoretical framework of this study is therefas follows:
* Health institutions in Ghana generate lots of dla#éh can be made open
* There is currently little attempt by health indiibtms to make data openly
available. This may not be for negative reasonsniiayy be due to logistical and
technical difficulties in making it happen.
* Open health related data sets can be used to redsteof healthcare services,
reduce mortality and morbidity and increase the ddtrecovery of patients.
» Health related applications (apps) can become anosaically viable ecosystem
* Making data openly available in an interactive nm&rnpromotes user interest and
participation in improving the information availabind starts a chain reaction
that creates other services and products from datzh

» Information technology automates, informs and ti@mss health care delivery.
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CHAPTER THREE
METHODOLOGY

3.1lIntroduction

The purpose of this study is to investigate thesjoil#y of using open health data to
improve health service delivery. It sought to idignichallenges of health delivery
services, how they can be resolved and what kirapeh data is needed to resolve them.
This chapter therefore describes the type of rebedesign used, instruments for data

collection and framework for data analysis.

3.2 Research Design

Trochim (2006) states that a design is used tatsirel the study in order to show how
samples, measurements, treatments or programs atitbas used in the study work
together to answer research questions. There amg designs for carrying out research.
It is important to select an appropriate designt thdl enable achievement of the
objectives of the study. A research design fusets pd the study together (Trochim,
2006). Research designs include randomised expetsmeuasi-experiments, and the

non-experimental (Trochim, 2006).

Randomised designs are concerned with cause-effdationships using random

assignment of groups, quasi-experiments are coedemth cause-effect relationships
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without random assignments and use multiple grapsaves of measurements while
non-experimental design is not concerned with cafiget relationships. This study is a

non-experimental exploratory study.

3.2.1 Exploratory studies

A non-experimental exploratory design is approprifdr this study because it is not
about cause-effect relationships but rather trgmgnderstand what is in existence and
what can be synthesised from it. This study theeefovolves literature search and
conducting interviews in order to identify key issuand key variables (Harvard

University, n.a.).

Exploratory research is an investigation into abpgm or situation which provides
insights to the researcher. The research is megnbi/ide details where a small amount
of information exists. It may use a variety of nmeth such as trial studies, interviews,
group discussions, experiments, or other tacticgife purpose of gaining information
(WebFinance, 2013). Exploratory research is a nuetlogiical approach that is primarily

concerned with discovery and with generating ofding theory (Davies, 2006).

For example, this exploratory study interviewedomglents and did document search to
collect data. It then matched challenges identifigith the kind of data required to deal

with each challenge.

As a qualitative research, the study is an exglmmabecause, variables were not easily
identified but theories must be developed to gdigther study. This study is therefore

suitable forhowopen data can improve health delivempatare the datasets available or
needed anavhat challenges exist with service delivery that carabddressed with open

data (Ruskin, n.a.).

40



3.3 Research population

The study was interested in health service prosiderd people who patronise health
services in the Ketu North District. The districichan estimated population of 99,133
during the 2010 Population and Housing Census (&h@tatistical Service, n.a.).
However, it concentrated on residents of Ohawwagélin the Volta Region. Ohawu had
a projected population of 2019 people in 2013 basediata available from the Ketu
North District Assembly. This was based on the that the researcher resides in Ohawu

and has strong interest in seeing an improvememeatth services in Ohawu.

The rural community of Ohawu was selected becasigeraral community, the people of
Ohawu face challenges in healthcare delivery whighcommon to rural communities in
Ghana. Such challenges identified by the Commumaised Health Planning and Service
(CHPS) Initiative include geographic access as raidra disparity in urban and rural
health status, high mortality rates compared teemtiegions worldwide, high fertility
rates, and brain drain (Ghana Health Service, 20G2)s therefore believed that
identifying non-clinical challenges related to opéata using a rural community can

produce results that can be replicated in othel ommunities nationwide.

3.1.1 Health Service Providers

The people of Ohawu patronise seven (7) publictheantres under the control of the
District Directorate of Health Services (DDHS). $hehealth facilities generate and
present monthly reports to the DDHS. These faegitlso receive supplies and personnel

from the district directorate. Other service pr@ral in the district include two (2)
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independent hospitals, one (1) private clinic and @) District Mutual Health Insurance

Scheme (DMHIS).

3.1.2 Health Service Patrons

The major occupation of the people in Ohawu is fagwf cassava, maize and cowpea.
The community has a public health centre, connecdtiothe national electricity grid,
basic school and a tertiary Agricultural Collegeo@raphical coordinates for Ohawu are

6°7'60" N and 0°54'0" E.

3.4 Sampling technique and sample size

Sampling techniques can be grouped into two braadipg of probability and non-
probability sampling techniques. Probability samglitechniques select units from the
population at random using probabilistic methodsn@d Research, n.a.) where every unit
has a chance of being selected (Statistics Ca@da). Probability sampling techniques
include simple random sampling, systematic randaming, and stratified random

sampling.

However, non-probability sampling does not involasedom selection of respondents. In
non-probability sampling, units are selected aabity based on the assumption that there
is an even distribution of characteristics withire tpopulation (Statistics Canada, 2013)
based on the subjective judgement of the resear@lhemd Research, n.a.). Non-
probability sampling is useful in exploratory resdgmain order to find out if a problem or
issue even exists in a quick and inexpensive wan@LResearch, n.a.). Examples of non-
probability sampling techniques are quota samploagvenience sampling, purposive

sampling, self-selection sampling and snowball daigp
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Purposive sampling enables the researcher to detiddakes part in a study based upon
a variety of criteria which may include specialistowledge of the research issue, or
capacity and willingness to participate in the agsk (Oliver, 2006). Purposive
sampling, for example, can be divided into maximuaniation sampling, homogenous
sampling, typical case sampling, extreme or deviease sampling, critical case

sampling, total population sampling and expert dargp

This study employed a survey using expert purposim-probability sampling
technique. Expert sampling is a type of purposiam@ing technique is suitable for
collecting data from respondents that have padicexpertise or experience (Lund

Research, n.a.).
This section is broken down into how health seryiceviders and patrons were selected.

3.4.1 Patrons of Health Services
As an explorative study, this study was interestedespondents who had personal
experience at health facilities either through tireant or accompanying somebody else

for treatment or consultation within the past t&d years.

This study did not visit health centres to meepoesients because it would be difficult
talking to ill people who might be experiencing odiscomfort or the other at that

particular moment.

Secondly, respondents who might be experiencinglectgees with service provision at
that particular moment might be emotional and matperate properly or be objective in
sharing their experiences. The study thereforedeelcto use respondents who have ever
visited health facilities within the past two yeaRespondents were therefore identified

by home visits and their willingness to take parthe data collection process.
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Average number of clients seen in a day at thetlinéatilities in the District was used in

determining the sample size. Records available ffmerdistrict directorate of the Ghana
Health Service showed that the average number@ftsiseen in a day in 2012 was 351
and that of 2013 was 365. The average of theseeg358 clients per day was therefore
adopted for as the sample size for health senat®ps. This figure was used instead of
the average number of visits at the public headtitre in Ohawu which was only 7 visits

per day because it was too small. It is to be nthetl the data from the Ghana Health
Service did not consider whether there were muatipsits to the health centres or not.
Respondents were chosen purposively based on éxgerience at health service

providers.

Out of the three hundred and fifty eight (358) msgents sampled as patrons of health
services, two hundred and ten (210) were femalés the rest being males. Fifteen (15)
of the females were pregnant and thirty five (3®ravlactating mothers who visited

health facilities regularly.

3.4.2 Providers of Health Services

The 7 public health centres in the district are agga centrally by the DDHS. As such,
their data management and reporting structure demuthe control of the DDHS. The
district directorate of health therefore was usedhe sample from this category. Data
collection did not target individuals of the DDH8tlihe DDHS as a body. Respondents
were the District Administrator and District Healthformation Officer. These two
respondents manage data for the DDHS on a dailig lzeesl such were competent in

providing data.
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The four other health care providers (DMHIS, 2 hiadp and 1 clinic) were not included
in the sample because of administrative bottleneckiheir part. While the DMHIS gave
excuses of oath of secrecy, the private institgtiaere not under any obligation to make
their data public and gave one excuse after ther athspite of persistent requests by the

researcher.

3.5 Instrumentation
The main instruments for data collection were wws and document search.
Interviews enable the researcher to conduct onermen-questioning of participants

(Driscoll, 2001).

Letters were sent to health service providers rejatlearly, among other things, the
purpose and rationale behind the study, affiliatdrinterviewer, confidentiality of the

respondents, and who to contact should there bedabe for clarification of any question.

Interviews provide in-depth information about atmalar research issue or question
using few subjects (Rider University, n.a.). Quassi asked in the interviews were
structured around open data. This is to avoid dgalith medical issues which are

beyond the skills and interest of the researcher.

3.5.1 Questions to DDHS

Respondents were interviewed on what they know talopen data, health related
legislation, the mobile devices they use, the kohdlata they believe should be made
open, the kind of data they already make publichgilable, challenges they face in

service delivery that can be addressed by making ol@enly available, challenges that
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prevent them from making data openly available lamd they think challenges identified

can be addressed. A sample questionnaire is attachAppendix 1.

3.5.2 Questions to patrons of health services

Questions were related to challenges they facecaessing healthcare, the kinds of
mobile devices they use, what they know about ajaa, what they know about health
related legislation, and what suggestions they Hawvemproving health services using

openly available data. A sample questionnaireteeched as Appendix 2.

3.6 Data collection procedures
Data through interview of respondents were colkkdte enable the researcher identify
health delivery challenges, the perception of redpats about opening up data and

expectations of the health care system.

Secondary data was collected from various healdite® sources. The forms used in
collecting data at various health institutions e tdistrict were also requested and

analysed in order to identify data that can be eden

3.7 Framework of data analysis
Analysis of qualitative exploratory study involvegentifying themes and subthemes,

describing phenomenon, and making comparisons (Ryd).
Data is analysed based on the following procedure:

» Using responses from respondents to establishigaesvice delivery that can be

addressed using open data
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Proposing applications that can be built to clasghgyaps

Identifying and suggesting datasets that need tcobected, and or made public

for such applications to be built.

Identifying sources that might have datasets dr¢ha generate datasets required

for applications

Identifying challenges that hinder generating apdrng up data
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CHAPTER FOUR

DATA ANALYSIS AND RESULTS

4.1 Introduction

As an exploratory study, this thesis did not tegpdthesis validity; it identified
challenges and made suggestions about how theyt méyBolved (Brizee, 2010). As a
gualitative research, it must be noted that respotsdwere selected based on their
gualities as people who have experienced servitteedg at health facilities before. As
such, responses were not experimentally examinecheasured in terms of quantity,

amount, intensity, or frequency (Denzin & LincoR900).

This chapter presents the results of data colleciod analysis. As stated in Chapter 1,
this study seeks to identify services that candaelbped out of open data to improve the
delivery of healthcare in Ghana. The data was cw@tethrough personal interview and
guestionnaires Descriptive statistics was usech&dyae primary data from two sources;
from health service providers and users of heathises. Data from secondary sources
was also analysed to determine how useful theyoattee stated objectives. The software
package used for this study was MS Excel 2007 .fiflldéings are presented in tables and
figures below together with related analysis. E¥leough data was collected from the

DDHS, it represents or manages 7 public healthresm the district.
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4.2 Background data

4.2.1 Internet connectivity at DDHS
None of the health centres had connection to ttexniat. Internet connectivity for the

DDHS was through a USB stick modem.

4.2.2 Mobile technologies used by service patrons

It was noted that 30% of those without phones cooloread or write English while 58%
of those who had phones could read and write Bmgsit of the 319 people who had
phones, 120 of them (representing 37.62%) had ri@e one phone. Users who had
smart phones said they use them to access intenaéed applications like Whatsapp
and Facebook. This is not surprising considerirgggbpularity of these applications for

social networking. Only five (5) people reportediing tablet devices.

Table 4. 1 Mobile phones used by respondents

Feature phone Smart phone

No phone Total
Quantity Frequency of use Quantity Frequency of use

242 Very frequent 77 Very frequent 39 358

Based on the data collected, it is evident thatiegipons that can be developed should
not make tablet devices their main target. It éaclthat a lot of users still rely on feature
phones for non-internet activities. Though mosttled feature phones can access the
internet, they are mostly poorly designed for brioggsbecause they display webpage

content as boxes. As such, mobile applicationswiilahot require the use of camera and
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voice recorder but can be accessed through SMSdsbeubuilt in such a way that all

mobile devices can access them.

However, considering the increase in smartphongeusaGhan¥, smart phone versions

of apps should also be built to meet demand ofsuser

4.3 Types of data/datasets available from DDHS

The District Directorate of Health Services (DDHS$res data in electronic file based
systems, relational databases and paper. Long $esmge is done using the District
Health Information Management Systems (DHIMS). Téspondents noted that they are
not aware of any government policy, legislatiordgustry and or institutional rules and

regulations that guide their organization in thiease of data to the public. They also
believe that all data listed below should be madlgiply available provided it does not

contain personally identifiable information. Thdyetefore make the data types listed

below available upon District Director’s approval.

Table 4. 2 Data generated by DDHS

Type of Data Restrictions

Number of patients visiting facility periodically

. . Every data is
Types of diseases treated at the facility

. . - artially  restricted.
Summary of diseases reported or identified per h1ontIO y

or year Approval from the

Kinds of drugs in stock District Director is

Conditions covered by National Health Insurance

12 http://www.modernghana.com/news/439865/1/increpsise-of-smartphones-made-ghana-no1-in-mo.html
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Table 4.2, continued

Conditions not covered by National Health Insuranc
Fees charged per condition or treatment
Categories of health professionals available

Roll (list) of health professionals and their
gualifications

Number of births and deaths at the facility in give
period

Schedule of health workers per week or month
Results of research done by the institution

Vacancies and job announcements

e
required for release

to the public

Financial related data generated per month or year

4.4Challenges in healthcare related to data and inforration

4.4.1 Service delivery challenges

Major challenges identified are grouped as follows:

Inadequate capacity: improper data collection, ainéd record collection and

management personnel, and inadequate technicdlfetaflata collection and

management.

Inadequate technology: Poor record storage, inatedur lack (in some cases) of

technology

Poor access to information: Poor flow of informatimom health centres, false

data provided by clients and partners, difficultattcess data/information needed
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from other organizations, difficult to access dafafmation on medicines
available from suppliers, pharmacies and drug statéficult to access results of
research about health produced by universitieshaatth research institutes in the

country

* Inadequate and unclear policy and strategy: finangelear alignment of HIMS

strategy with district and national health strategy

It is evident from the data above that, while goweent continues to invest money in
training, recruiting and resourcing health workersdata generation, analysis, storage
and sharing, it should empower organisations inthbalth sector to align their HIMS
strategy to healthcare delivery strategy in genérhis will ensure that investments in
HIMS will be not be ad hoc, and will have clearlgasurable results. It will also make it
easier for institutions to generate and share wataother players in the sector. In order
to make it a sustainable process, district andoregi health directorates should be
encouraged to allocate part of their resourcesramihg personnel in using mobile
devices for generating and reporting data becaw®lendevices are more accessible and
less expensive compared to desktops, laptops anerseUse of mobile devices will also
reduce the need for printing forms and generated d&ich will reduce time spent in

entering redundant data, correcting mistakes amaait of stationery supply.

Due to challenges faced by service providers ineggmg and managing data, their
ability to receive and act on reports of complicasi from health service users in a timely

manner will be reduced. This can lead to high nmailemortality, for examplf€.

Respondents suggested the following:

13 http://www.ghanaweb.com/GhanaHomePage/healthéhitp ?ID=285727
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» Sponsorship of staff for further studies to endhke DDHS train and maintain more
competent staff in data generation and managenidms. is to reduce the rate at
which staffs seek transfer to more attractive whitstr with more lucrative

opportunities.

* In-service training in data collection and manageim given staff; especially basic

ICT training.

While their suggestions will not address all thaltdnges identified, it will ensure that
competent staff exists for data generation and gemant. In their opinion, without
competent staff first, dealing with other challengeill still be futile. The researcher
however believes that competent staff should nobuteof practice for a long duration
because this can lead to skills becoming rusig. therefore important that policies in the
health sector are streamlined to ensure that HIEISgnnel development and inputs for

their work is available with policy backing to matkeir output measurable.

4.4.2 Data needed to be public from other related servicproviders

The following data were listed as needed by the BDH
1. Certified drug list and description from the Foodldrugs Authority
2. Drugs in stock by pharmacies/drug stores in theidis
3. Approved/Licensed drug sellers in the district frima Pharmacy Council

Respondents stated that they will support open plataded it is not released in the form
that will cause panic and misinterpretation by ¢femeral public. This is because their
industry is specialised one with data that can edesr and panic if not properly

communicated.
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4.4.3 Challenges faced by health service patrons
Respondents were asked to describe challenges éatled health centres and these have

been grouped under the following types of challenge

Table 4. 3 Types of challenges faced at health cesd

Challenge No. of Respondents % of Respondents

No information on stock of drugs, medicines 358 100
and other supplies

Unprofessional behaviour of health workers 358 100
Language/communication difficulty with 234 65.36

health workers

No information on kinds of services offered 358 100
Inadequate information on schedule of 358 100
specialists

Inadequate information on fees charged per 358 100

condition or treatment

Information on categories of health 358 100
professionals unavailable

Roll (list) of health professionals and their 358 100

qualifications unavailable

Facility map and directions unavailable 156 43.58
Referrals to private service providers 83 23.18
Congestion at the health centre 198 55.31

54



It is important to note that in cases where alpogglents identified the same challenges,
it was not because they experienced it on everny tasthe hospital but because they

occur frequently.

The results of Table 4.3 above agrees with a stoglythe Centre for Democratic
Development (CDD) which reported that 44% of Ghansaisaid they have to wait a long
time in order to access health care, 32% complawfedaving to deal with lack of
medicine supplies, 31% said that service was tpemrsive, with 29% saying that there is
lack of respect and attention from service prosderhile a good number talked about

absent doctors and also dirty facilities (Bens@1,3**.

Congestion at health facilities can be attributedhte implementation of the National
Health Insurance Scheme (NHIS) (Yawson, Nimo, &it®inm, 2013§° which resulted

in increased access to healthcare. However, thidsléo increased client waiting time
which can lead to deterioration of client’s cormliti Congestion can also be attributed to
inadequate of health professionals consideringeaming access to healthcare due to
NHIS. However, congestion may be higher in urbaaarcompared to a rural area like

Ohawul.

A related study conducted at Koforidua Regional pita$® also reported that 46.6% of
respondents rated nurse-patient relationship aatisfesctory, with 60.2% of respondents
rating pharmacist explanation of drug informatios @ot encouraging and 90% of
respondents reporting spending more time of betvdetn6 hours at the health facility

(Ofosu-Kwarteng, 2012). Delays encountered weréhéurattributed to processing the

4 http://www.myjoyonline.com/news/2013/December-Tiltiprove-commitment-towards-transparency-prof-gyima
boadi-tells-government.php

15 http://ghcps.org/wp-content/uploads/2013/02/1NdtScle. pdf

18 http://dspace.knust.edu.gh:8080/jspui/bitstreadbB789/4821/1/Ofosu%20Kwarteng. pdf
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National Health Insurance Cards of outpatients, ynaatients and inadequate doctors
and nurses, long and cumbersome procedures, loputowf doctors and nurses,
dispensary slow in serving patients, favouritisrd discrimination. The study by Ofosu-
Kwarteng (2012) therefore confirms results colldatethis study about challenges faced

by clients of health services.

4.5Datasets that can be made open or that can be geagd
There are many datasets on healthcare; howevsrstilndly is interested in data that can
be made open. This section therefore identifiescgsuof data that will be of help to the

public in general.

4.5.1 Service quality parameters
It will require generation of the following data anperiodic basis by an interested third
party like the Ghana Health Service or the Natiddahlth Insurance Authority. Such

datasets can include the following:
* How often did nurses communicate well with pati@nts
* How often did doctors communicate well with patght
* How often did patients receive help quickly fronmspital staff?
* How often was patients' pain well controlled?
* How often did staff explain about medicines befgireng them to patients?

* How often the patients’ rooms and bathrooms weps &kean?
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* How often the area around patients’ rooms was gejgt at night?

* Were patients given information about what to dordutheir recovery at home?
* How do patients rate the hospital overall?

* Would patients recommend the hospital to friendsfamily?

The questions listed above were based on dataseiide at the USA Medicate

website; meaning that they are questions used bgiddee in the USA to rate health
centres. However, conditions that favour collectarsuch datasets in the USA do not
exist in Ghana therefore considering the existingllenges with data generation; it will
require serious commitment and retooling of heaénvice regulators to make it a

Success.

Other service parameters for datasets can incldidet eof medical procedures like

surgery and medicine prescription.

4.5.2 Food and Drugs

The National Pharmacovigilance Centre receivesesiisd Spontaneous Adverse Drug
Reaction (ADR) reports from healthcare profession@food and Drugs Authority
[FDA], 2013). These reports are used to generaedh twenty (20) drugs with the most
reported ADRs. The Food and Drugs Authority (FDAXGhana also publishes a periodic
list of approved drugs and foods in Ghana. Thesasdts if made available to the general
public will help in protecting the consumer. Reguiderts® describing what consumers

must look for to determine fake and unregisterdzbtances should be done.

7 https://data.medicare.gov/data/hospital-compare
18 hitp://www.ghananewsagency.org/health/fda-arriste-medicine-peddlers--66991
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The National Health Insurance Authority (NHIA) cently provides a list of medicines
approved for the NHIS. This list shows the generic name of the drugt ahppricing,
price and level of prescription but does not spe@hen the list was last updated.
Though it is openly available, it needs to be miatie open data to enable interested third

parties track changes to the list, and to easgyituis their applications.

4.5.3 Registered professionals

The Pharmacy Council of Ghana, Nurses and Midwiwesncil of Ghana, Medical and

Dental Council of Ghana are some of the organisatibat register professionals in the
health sector. The lists of registered membersdcbalmade available. The Medical and
Dental Council (MDC) of Ghana makes available yeatanding registers of Medical,

Dentaf® and Physician Assistantpractitioners. However these data are in the Blerta

Document Format (PDF) and therefore cannot beitkdsis open datasets.

For other health professionals, it is easy to fandist of lawyers and legal service
providers in Ghana from the State Department weisif the United States of America
and its embassy in Ghana webSitidan to find that of other registered health woske

Ghana. If we consider health as important to natipnoductivity, then we must improve

upon sharing such datasets.

These datasets can reduce the number of unlicehegd and individuals peddling drugs
at the lorry stations, schools and offices in tbartry. While it is easy to find a list of

people with pictures claiming to be health profesals in Ghana available from

19 http:/iww.nhis.gov.gh/MedList.aspx

20 http://ww.mdcghana.org/pdfs/STANDING%20REGIS TERY2Q13. pdf

2L http://www.mdcghana.org/pdfs/PHY SICIAN%20ASSISTASI27%20S TANDING%20REGISTER%202013. pdf
22 http://photos.state.govilibraries/ghana/231771/8/Di6t_of_attorneys_in_ghana_july_2012.pdf

2 http://ghana.usembassy.gov/root/pdfs/attorneys.pdf
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LinkedIn®®, it is difficult to identify or verify the autheitity of such claims from the
websites of the various associations and profeabiayistering bodies. Making these
datasets publicly available will help in marketitige registered professionals and

licensed shops and give them an edge over pedatidrguacks.

4.5.4 Registered health centres

It is important that care is given by qualified @iaoners and at registered facilities that
meet the standards of health care regulators. Hexvevany clinics are not registered but
are patronised by the general public. A typicakcass that of a quack doctor who was
performing abortions in an unlicensed facility vehabusing the victims in the process
(Anas, 2012). Provision of a list of registered Itieaentres will enable users know what
kind of services are offered at each facility iastef going to the facility before being

referred to another facility.

The NHIA has a list of registered health insurapoeviders on their websfte These
providers range from drug stores to hospitals. H@weit is difficult to determine the

service or drugs stocked by such facilities.

4.5.5 Health care indicators
The various district, municipal and metropolitanaltie directorates collect data on

various parameters from service providers in theisdictions. Such datasets include:

e Top 10 OPD diagnosis

2 http://gh.linkedin.com/title/pharmacist , httptiltinkedin.com/title/nurse, http:/gh.linkedin.cditié/dentist,
http://gh.linkedin.com/title/medical+doctor
2 http://www.nhis.gov.gh/Providerinfo.aspx
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e Top 10 admission causes

 Top 10 causes of deaths

* Number of OPD attendance in a day at each facility
* Rate of OPD attendance by insured and non-insured
» Rate of total admission by insured and non-insured

These datasets could guide citizens to know whatfécting them most in their locality
in order to plan their lives accordingly. As locapresentatives of the ministry of health,
the directorates can make service delivery morepeitive by taking data on quality of
care delivery through monthly or quarterly surveyfiese surveys can be done in
collaboration with the Mutual Health Insurance Sube in order to let citizens make

informed choices on where to go for treatment orscdtation.

Another source of data is the Ghana Open Dataativid (GODI). Datasets available

from GODF® include:
» Sector Wide Indicators For Health Care in eachomrgi
» List of health facilities in Ghana
* Number of ambulance emergency response

It will however be better if more detail can be yded on the datasets provided from the

district levels.

28 http://www.data.gov.gh/
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4.6 Proposal of health related apps

This section proposes health related apps basedhaltenges identified by service

providers and users. Some of the apps alreadydwawe suitable datasets available while
others will require the opening up of more datasetshe generation of more data to
make their development feasible. Some of these eg@pde full blown smartphone apps

or feature phone apps based on complexity andttaugkence.

4.6.1 Health facility finder
This app will assist users locate a facility baseddata on distance from user, cost of
treatment, quality of care, drugs in stock, typereatment provided, congestion at the

OPD, equipment and practitioner availability. I{lwequire the following datasets:

Table 4. 4 Data for health facility finder

Dataset Openly available| Where?

Facility name, type and location Yes http://data.gb/
Drugs in stock No

Services provided No

Service quality No

Average daily OPD attendance No

Logistics in stock No

Staff strength and specialisations No

Rating No

Personnel No
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This app will rank facilities by service qualitynidngs, an algorithm to use facility
geological codes to calculate distance of facilityn the device accessing the app or
distance from a specific town. It will also rankildgies based on previous monthly OPD
visits or if possible use live data to report costgm level in real time. This will enable
emergency care providers determine which facibtgeénd a casualty to and not just rush
to the nearest facility based on distance but baseavailability of resources. Probably,
the nearest health facility that might not be catg@ will have first aid personnel to

assist before onward transfer to specialised centre

This app can be in two forms; a feature phone teaservice and a smartphone app.

e Feature phone oriented services

For example, by default, a missed call to a shode¢ say 227, should return a message
of the nearest health centre based on distance &hilSMS with “Q” as content should
return the nearest health centre based on seruaéyjand an SMS with “G” as content
should return directions to the nearest centre vathGynaecologist or Midwife.
Telecommunication service providers can sponsargbrvice and provide it for free for
a pilot period and at a reduced fee to subscribérs app can calculate distance from
device because telecommunication service providarsestimate distance of a device

from a cell tower.
* Smartphone app

The smartphone app can have a pre-loaded listcdititzs, contact numbers, directions,

initial ratings and other details. The app can befigured to check online for regular
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updates to the list in order to stay updated. Tdweaatage with such an app is that, an
always on internet connectivity is not required fioost of its services to work. Such an

app can show maps of facilities to help clientsatedhe facility. A user can use the app
to post comments or rate a facility they have pts¢nded. Such an app can provide a
search box to type in a facility, town, district,region nhame and look through the result

to compare facilities based on the many paramateasable.

4.6.2 Indicator visualisations

Visualisations can be about weight and height cflitg user over time; progress on
response to treatment; or health care indicatorshén district over time. These are
necessary to enable citizens who might not besstally inclined or less literate to read

full reports to easily understand what they neekiow.

* Progress over time on feature phones
It is good for showing ante-natal progress of aleitd Nurses can enter records of babies
into their phones and it will be sent as an SM$hw parents’ registered phone and a
graph displayed using previously recorded datait@ould be accessed by the parent
using Interactive Voice Response (IVR) to tell therent in a local dialect that “your

child has increased in weight by 2kg” or ‘your chilas decreased in weight by 3kg”.

There was an incident narrated of a parent who Zawand thought it was 2.3 and got

worried that the child’s weight has dropped.
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* Progress of user over time on smart phones

Patients can be trained to use the app to rectork and share their progress over time
and visualise it as graphs, or animations or lisgteean audio in order to make meaning

out of it.

Table 4. 5 Data for indicator visualisations

Dataset Available | Where is it available?

Growth parameters Yes

Drugs administered Yes

Immunisations received Yes Patient records at the health centre
Treatment received Yes

Cost of treatment Yes

4.6.3 Immunisation alerts

Tracking movement of immunisation workers in a camity will enable authorities
monitor their performance and progress in achieweg targets. It will also enable
citizenry estimate when the health worker will lmetheir community and where the
nearest meeting point is. This will ensure thagrested citizens do not miss vaccination

teams because of work, leisure or any other reason.

Such an app will require health workers to carrybiteodevices as they move about the
community administering vaccines. Instead of uspaper to record their progress,
workers can be trained to enter records directlytiom mobile phone which will

synchronise data periodically in the backgroundhwiite monitoring centre. Community
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members can also send a missed call to a short @odehe nearest worker’'s phone
number or location can be sent to their phone tblenthem meet with little or no

problem.

An app can also be designed to send regular blassages to community members of a

scheduled immunisation campaign, its progress amgdgof contact.

Table 4. 6 Data required for immunisation alerts

Dataset Openly available | Where is it available?

Geo location of health worker No Telecommunicatompanies
Quantity of vaccine left No Records of health warke
Schedule of health worker No Records of health work
Contact number of health worker  No Programme coators

4.6.4 Food and drug alerts
Whenever license is given to a drug store to opedrata locality, interested authorities
should be notified in order to monitor. Proactiyelyhen application is received for

licensing, local authorities should be notifiediake inputs.

A list of approved drugs and unapproved drugs ifledton the market should be easily

accessible to the general public and other heatthce providers.

Similar to the immunisation apps, blast messagasbeasent to registered users anytime

there is an update to the list of approved or urama drugs and food items.

To increase transparency, an app can also usedateeinterested parties monitor the

evaluation process and reports of new drugs beingduced into the market.
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Table 4. 7 Data required for food and drug alerts

Dataset Openly available Where is it available?
Approved drugs No Food and Drugs Authority
Approved drugs Yes NHIA

Unapproved drugs No Food and Drugs Authority
ADR reports No Food and Drugs Authority

4.6.5 Birth and death registrations

This app can be an SMS based app. On the birtteathdf a person, users will send
SMS to a short code. For example “D GOV1255” meguparson with birth certificate
number GOV1255 is dead. If it is the birth of alghfB 0208359041 can be sent to the
short code meaning a child has been born, pledis@2€8359041 in order to register this
child. It is then up to officials of the Birth arideath Registry of Ghana to use the

message to investigate and update their records.

Table 4. 8 Source of data for birth and death regisation

Dataset Openly available | Where is it available?

Report of new born No Birth and Death Registry

Report of death No Birth and Death Registry/Moryuar
Births and deaths in
No Birth and Death Registry
a period in an area
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4.6.6 Stock levels of essential health logistics

It is important that local authorities know whesestial health inputs are at a critical low
or approaching critical low stock levels in thearé ensures that shortage of inputs is
reduced. It also enables citizenry track and he#ise cproviders account more

transparently to the general public. It promotesppredness in order to handle likely

disasters in an efficient and timely manner.

Such an app will rely on an electronic store systensend SMS to the necessary
authorities when essential logistics reach critiegéls. It will also provide rate of use of
logistics over time to users. Emergency workersaad of a particular logistic can also
qguery the system to determine which nearest hddpétee it in stock in order for fast

efficient response in times of crises.

For example, reports of shortage of snake venoirsanim by the media and subsequent
denial by the Ministry of Healfi would not have arisen if such a system were tinbe

place.

Table 4. 9 Data sources for health logistics

Dataset Openly available | Where is it available?

Essential drugs | No Ghana Health Service/Healttr€gn
Vaccines No Ghana Health Service/Health Centres
Surgery logistics No Ghana Health Service/Healthtf&s

27 http://citifmonline.com/mobile/index.php?id=1.16@20, http://www.modernghana.com/news/504678/1/mrtale-
of-snake-venom-anti-serum.html, http://www.ghanbwem/GhanaHomePage/NewsArchive/artikel.php?ID=R830

67



4.6.7 Registered and licensed health workers
It will enable facility users easily ascertain taethenticity of qualification claims by

health workers and to also find specialists basetheir conditions or needs.

Table 4. 10 Data sources for identifying qualifiedegistered health professionals

Dataset Openly available| Where is it available?

List of registered nurses No Nurses and Midwivesrtd of Ghana

List of registered

No Pharmacy Council of Ghana
pharmacists
List of registered doctorsNo Ghana Medical and Dental Council
Ratings No

Users of such an app can browse through registetedf personnel by facility name,
specialisation and registration numbers. An SMS$esyscan be built to enable users text,
for example, “MD 345” where MD means “medical dattand 345 is the unique code
of the health centre boldly displayed on its sigardao ascertain the list of doctors at that

facility.
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

This chapter deals with summary of study, implmas, limitations of the study,
directions for future research and other recomm@gmus based on data discussed in

previous chapters.

5.1 Summary of main findings

This study sought to identify datasets availabléhealthcare for Ghana, establish health
related datasets that can be made open, establElergges in healthcare delivery that
can be addressed using openly available data apbg® mobile applications that can

address challenges identified.

5.1.1 Datasets available on healthcare in Ghana

Datasets are available on health care in Ghana themDistrict Health Directorates,
professional association bodies, National Healgudance Authority, Food and Drugs
Authority, and the Ghana Open Data Initiative (GPRebsité®. The data available
range from list of qualified personnel, health kaginames and locations, registered
drugs, health indicators, patient records, findrema other administrative records. These

datasets, apart from those at the GODI websitenatr®@pen data. There are restrictions

28 \www.data.gov.gh
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on them and some are not in electronically accks$dsmat. All datasets that are not

available on GODI website must be made open angdln the GODI platform.

Considering the effort involved in making open data, institutions can make their data
open access so that interested third parties aanthese open access documents into
open data. This will be in line with the theoretitamework adopted by this study of
Open Innovation. Sharing on the GODI platform reduthe risks and expenditures

involved in individual service providers hostinggthown open datasets online.

5.1.2 Healthcare delivery challenges that can be dokessed using open data

A list of challenges is presented in tables 4.5 &&lof chapter four above. The study
established key challenges that can be addressagl afsen data and these include poor
service quality at the facilities, poor personneds relationships, inter-organisational
sharing of data and information, inadequate tramsmy in logistics and store
management, difficulty to distinguish qualified gaennel from unqualified personnel,

sharing of research findings between institutions.

5.1.3 Suggested health apps based on open data

Possible apps identified include those for idemtifyapproved drugs, registered health
workers and centres, knowing stock levels of laggstat each facility, birth and death
recording, food and drug alerts, immunisation alenealth indicator visualisations and
health facility finder. Many of these apps do navé their required data openly available

and some will require collection of new data.
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Successful implementation of these apps requirasratment, retooling and training of

personnel by service providers, industry regulasm professional associations.

5.1.4 Proposed health facility application (app)

Application features

This app will enable users to search for a fagilityd contact details of departments or
units in the facility and location on a map. Ithélso enable users to rate and view rating
of various services provided at the facility aslvasl rate health workers and view details
of qualifications, skills set and experience of ltreavorkers. Ratings by users can be
compared with ratings by industry regulatory bodiBlse app will also enable users to
view medications, drugs and other clinical resosiioestock at each facility and compare
client congestion data at the facilities. Alertsdannouncements from the facility for

users can also be viewed by users. This app iscegh#o give users more data in making
informed decisions on which facility to visit espdly since majority of facilities are

offering National Health Insurance services.

Data required

Data for the various features suggested abovellan®taavailable. Geolocation, type of
facility, ownership, NHIS status and other detafsfacilities are available from the

GODI? platform and NHIA® website.

29 \www.data.gov.gh
%0 http://www.nhis.gov.gh/Providerinfo.aspx
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Conceptual framework proposed for application devedpment

Conceptual frameworks are used to present a peefepproach to an idea or thought
(Ulrich Schiel, Vieira, & Salgado, 2010). Consicderithe fact that all the data is not
available and many users, though with challenges; not want what they do not yet
know is possible or available (Hawn, 2011), a psgie model is proposed for
developing the app. A prototype model fits into @deark’s Rules for Innovators (Hawn,
2011) and it is proposed based on the Contingerap&work for software development

(Tatikonda & Lorence, 2002).

By creating a model, user information can be dmlitito help in clarifying the
requirements (Rowen, 1990). The prototype modeblesaapps to be developed with a
minimum set of features, release early to usergjifm@xisting features and add new

features based on new data availability and usstfack.

A rapid prototype has therefore been developedguguery Mobile, data from GODI

platform and Google Maps. This app is availabletgd://mawulisevor.github.io.

5.2 Implications

The DDHS identified weak human resource and instibal capacity for information

management, gaps, duplication and waste amonglglangalth information systems,
lack of timely reporting and feedback, unstructuiecestments and deployment of ICT,
poor quality data, and inadequate use of informmafar decision making as impeding

their role in collecting, managing and sharing tredhta.
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Addressing these issues will require commitmenbisgrict, Municipal and Metropolitan
Assemblies (MMDAS), decentralised departments ajahaies in the MMDAS, regional,
national directorates and ministries in ensuringt thealth information generation and
management is made a priority. As is evident fromualication from the Christian
Health Association of Ghana (CHAG) webégltéthe production, analysis, dissemination
and use of reliable and timely information for dg@n making, planning, lobbying and
advocacy and performance management purposesviagsdbeen a major challenge” for
health service providers. However, if managers ahainistrators can be trained to use
and improve performance of their facilities usingprmation and data, they will be ready

to invest more into health information systems.

It must be noted that, the theory of Open Innovaticscussed in Chapter 2 above will
help service providers reduce the risks and chgdélemvolved in generating, opening up
data and building data applications. Opening up dall enable enthusiastic developers
and entrepreneurs fill the existing gap and creguglications and services that will
augment or support what service providers are udbyen data is therefore not an
attempt at necessarily exposing what is wrong endystem; it is rather a tool to invite

partners to share in improving healthcare quaditiiciency and success.

This requires the formulation of health facilityfoanmation systems strategic plan that
will align Health Information Management Systems$NMIS) creation and operation with

organisational objectives. If this is done, valenerated from HIMS can be linked to
organisational goals and objectives because togl leanagers might be interested in

short term results while strategic plans normallyéha focus of 1 to 3 years.

%1 http://iwww.chag.org.gh/index.php/2011-11-12-17Z&#health-information
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Opening up data also require policies and strasegi@rotect personalised patient data to
protect the privacy of clients. It also requires tireation and adoption of legislation and
open licenses to guide the sharing and use of bhathis direction, health authorities and
other interested parties can look at the suitécefibes from the Creative Commdfend
guidelines for what is open data from publicationsopen data discussed in Chapter 2 of

this thesis.

The following approach is therefore suggested esmiy forward for opening up data by

health service providers:

Formulate and implement an I.T. strategic plamadaft already in existence and
implementation. This plan must be in line with orgational goals and

objectives.
* Analyse the strategic plan and identify data tlaat lse made open.
* ldentify copyright and legal issues that need tatdressed.

e Reach out to I.T. and health professionals and rothterested persons to

contribute to opening up data through specificguty and competitions.

» Dialogue with sister institutions and partners wsthengths in a specific field to
collaborate and share resources for open datagbr@ee such partner can be the

GODI platform.

* Open up the process of data acquisition and geaerat

32 http://creativecommons.org/weblog/entry/41061
http://wiki.creativecommons.org/IntergovernnmanOrganizations#FAQ:_CC_
http://www.wipo.int/pressroom/en/articles/20drdicle_0026.html
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 Make data sharing easy by depersonalising datagwie copyright andlegal

restricitons and making data available in digital macheediable format

* National Health Insurance Authority, Ghana Heald#grv&e, Christian Healt
Association of Ghana, health personnel professitwaglies and the Food a
Drugs Board should collaborate incelerating adoption of open innovati

strategies by service provide

In the formof a diagramthe process is presented below:

Service provider Client
4 4
challenges and challenges and
requirements requirements

All interactions within an ecosystem of partners in an open manner

Figure 5. 1How to adopt Open Innovation for Health Service Proiders
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5.3 Limitations of the Study

As an exploratory study, this study did not conceself with empirical data analysis.

Data provided therefore is not for inference toemegal population. It has however

successfully been able to achieve its stated abgsctvhich will require further research

and study.

5.4 Directions for Future Research

The study identified the following questions thahde used in formulating hypothesis

for future studies in improving health deliveryngiopen data.

Is the absence of congestion information the rea#toy people queue at health
facilities?

Will the rating of service quality improve servidelivery at health facilities and
make service delivery competitive among servicevipers?

Will the ready availability of details of register@and licensed service providers,
professionals and shops reduce the patronage asénmme of quacks or illegal
providers?

Will the opening up of store, supply and logistezards increase transparency
and ensure efficient delivery of emergency services

Will the opening up of logistic records increaseimprove access to drugs at
facilities?

How can data be generated and shared in a sudtingdy in resource
constrained environments?

What open licenses will be suitable for health sygtems in Ghana?
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APPENDIX 1: Questionnaire for data collection fromservice providers

QUESTIONNAIRE

Exploring the Use of Open Data to Improve the
Delivery of Health Services in Ghana’s Ketu
North District

November, 2013

Accra Institute of Technology (AIT)
campus of the Open University, Malaysia
(OUM)

CONTACTS

Graduate student: Mawuli K.E. Sevor (0208359041)
Supervisor: Justin Chisenga (PhD) (0549584044)
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Dear Sir/Madam,

My name is Mawuli K.E. Sevor and | am a studenthat Accra Institute of Technology (AIT)
campus of the Open University, Malaysia (OUM). | atudying for a Master's Degree in
Information Technology. For my research, | aBxploring the Use of Open Data to Improve the
Delivery of Health Services in Ghana’s Ketu Nortistbct . | am inviting your organization to
take part in this research by completing this qoesaire.

In this researchgppen datais defined as a piece of data or content whicineis for anyone to
use, reuse, and redistribute it - subject onlydknawledging the data source/owner or share-
alike. Open data is also information that is avadafor anyone to use, for any purpose at no
cost; whileOpen acces$OA) describes access to literature that is digialine, free of charge,
and free of most copyright and licensing restrit$io

The focus of the study is to identify datasets lémions of data) available on healthcare for
Ghana, establish datasets in the health sectocdimabe made open, establish challenges related
to data/information in healthcare delivery that b@naddressed using open data and to propose a
design for a mobile application to address at least challenge identified. The data from the
survey will contribute to achieving the objectivadghe research.

Data collected in this study will be treated asfi@ntial and only be used for the purpose of
writing the dissertation and proposing a desigrafanobile application.

Please, note that the survey is about the orgamizahd not about the individual completing the
guestionnaire.

Thanking you in advance for participating in thevay,
Mawuli K.E. Sevor

Tel. 0208359041
Email: mawulisevor@gmail.com




A. GENERAL INFORMATION

Name of institution:

Address:

Telephone (for clarification purposes relatingts tstudy):

Job title/position of person completing the questaire:

Your organization is go{ease circle the applicable optioh
a). clinic

b). hospital

c). government department/unit

d). Other (please specify):

B. MOBILE TECHNOLOGIES/DEVICES USED

1. Inthe table below, please indicate the brand aodehof themobile phonesthat you use,

and tick (\/) the frequency of use of the phone(Pleg@se list all that apply
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Table 1: Mobile phones used

BRAND

MODEL

FREQUENCY OF USE (Please tick\/)

Very Frequent |

Slightly frequert Not frequent

Examples

Samsung

GT-E1500

\/

Tecno

N95

Nokia

Samsung

Tecno

Huawei

LG

iPhone

rLG

Bird

HTC

Blackberry

Others (please specify

2.

In the table below, please indicate the brand aodeaiof thetablet devicesthat you use,

and tick (\/) the frequency of use of the phone(BJe@se list all that apply
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Table 2: Tablet devices used

BRAND

MODEL

FREQUENCY OF USE (Please tiCk\/)

Very Frequent |

Slightly frequent

Not frequent

Examples

Samsung

Galaxy Tab 3

\/

Zepto

T10

\/

Samsung

Tecno

Huawei

iPad

rLG

Lenovo

HTC

Surface

Zepto

Oth

ers (please speci
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C. TYPES OF DATA/DATASETS GENERATED

3. Which of the follow data/datasets are generategooy organization and what restrictions
are there in making the data publicly accessilif@aie tick all that app)y

Please tick | Restrictions on making it public (Please

(\/) if tick \/)

Type of Data generated

by your
organization

No Partially

restriction restricted Fully restricted

Number of patients visiting facility
periodically
Types of diseases treated at the faciity

Summary of diseases reported or
identified per month or year

Kinds of drugs in stock

Conditions covered by National
Health Insurance

Conditions not covered by National
Health Insurance

Fees charged per condition or
treatment

Categories of health professionals
available

Roll (list) of health professionals and
their qualifications

Number of births and deaths at the
facility in given period

Schedule of health workers per week
or month

Results of research done by the
institution

Vacancies and job announcements
Financial related data generated per,
month or year

Others (please specily

4. In what forms do you store data in your organiz&i¢’lease circle the applicable Optipn
a) Electronic file based systemisd: MS Word, Excel )..
b) Relational databaseEd: MySQL, Access, MS SQL, Oracle)DB
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c) Paper
d) A combination of answer®(g: a/b or a/b/c from above)

D. CHALLENGES IN SERVICE DELIVERY

5. What challenges (relating to data and informatidioes your organization face in the
delivery of its services to the general public &mthternal departments/clients?.

HALLENGE i
C GES Please tlck\/ all that apply

Improper data collection

Untrained record keeping personnel

Poor record keeping/storage

Poor flow of information

False data provided by clients / partners

Lack or inadequate availability of technology foratal
collection, processing and management

Financial constraints in data generation and serag

Difficult to access data/information needed frorhestsimilar
organizations

Difficult to access data/information needed frora Ministry of
Health and government departments

Difficult to access data/information on medicinesai&able from
suppliers and in pharmacies

Difficult to access results of research in healtbdpiced by
universities and health research institutes ircthentry

Others (Please specily
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E. OPENING UP DATA
In relation to types of data/datasets identified insection C as generated by your institution,

please answer the following in this section.

6. Is there any government policy, legislation, indysind or institutional rules and regulations
that guide your organization in the release of datahe public? Rlease circle your
responsg
Yes No

7. If your response to Question 1 above in this saaggd’Yes”, please answer the following:

What is/are these legislations? For exam@leana Health Service Regulation 456

(Please number or label your resporises
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8. Considering data/datasets generated by your itietituwhat kind of data/datasets do you
believe should be made publicly availablBR&se number or label your responses

9. What kind of data does your institution currentlgka publicly available?Please number or

label your responsgs
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10.What challenges or obstacles prevent your institufiom making data publicly available?

(Please number or label your responses

11.How do you think the challenges identified in Qumst above can be addressed to make

data publicly availableP{ease number or label your responses
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12.Considering data/datasets related to health sa&rviagenerated by OTHER
ORGANIZATIONS including the Government (i.e. Ministry of Healthpod and Drugs
Authority (FDA), Pharmacies, etc), what kind of alagiatasets do you believe should be made

publicly available?Rlease number or label your responses

100



13. Please list any issue or make suggestions thathjola are of interest or related to this

study but are missing from the questionnairBlese number or label your responses

14.Would your institution support open access and aja¢a? Please circle the correct
responsg
Yes No

Thank you for your help!
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APPENDIX 2: Questionnaire for data collection fromusers of health services

QUESTIONNAIRE
(Clients)

Exploring the Use of Open Data to Improve the
Delivery of Health Services in Ghana’s Ketu North
District

November, 2013

Accra Institute of Technology (AIT) campus
of the Open University, Malaysia (OUM)

CONTACTS

Graduate student: Mawuli K.E. Sevor (0208359041)
Supervisor: Justin Chisenga (PhD) (0549584044)
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Dear Sir/Madam,

My name is Mawuli K.E. Sevor and | am a studenthat Accra Institute of Technology (AIT)
campus of the Open University, Malaysia (OUM). | atudying for a Master's Degree in
Information Technology. For my research, | aBxploring the Use of Open Data to Improve the
Delivery of Health Services in Ghana’s Ketu Nortistbct ". | am inviting your organization to
take part in this research by completing this qoesaire.

In this researchppen datais defined as a piece of data or content whicineis for anyone to
use, reuse, and redistribute it - subject onlydknawledging the data source/owner or share-
alike. Open data is also information that is avAdafor anyone to use, for any purpose at no
cost; whileOpen acces$OA) describes access to literature that is digialine, free of charge,
and free of most copyright and licensing restrit$io

The focus of the study is to identify datasets Iémions of data) available on healthcare for
Ghana, establish datasets in the health sectocdimabe made open, establish challenges related
to data/information in healthcare delivery that b@naddressed using open data and to propose a
design for a mobile application to address at least challenge identified. The data from the
survey will contribute to achieving the objectivadghe research.

Data collected in this study will be treated asfi@ntial and only be used for the purpose of
writing the dissertation and proposing a desigrafanobile application.

Please, note that the survey is about the orgamizahd not about the individual completing the
guestionnaire.

Thanking you in advance for participating in thevay,
Mawuli K.E. Sevor

Tel. 0208359041
Email: mawulisevor@gmail.com
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B. GENERAL INFORMATION

Name of respondent:

Address:

Telephone (for clarification purposes relatinghis tstudy):

B. MOBILE TECHNOLOGIES/DEVICES USED

15. Inthe table below, please indicate the brand aadeaihof themobile phonesthat you

use, and tickX/) the frequency of use of the phone(BJegse list all that apply

Table 1: Mobile phones used

BRAND

MODEL

FREQUENCY OF USE (Please tick\/)

Very Frequent |

Slightly frequent Not frequent

Examples

Samsung

GT-E1500

\/

Tecno

N95

Nokia

Samsung

Tecno

Huawei

LG

iPhone

rLG

Bird

HTC

Blackberry

Oth

ers (please speci

16. Inthe table below, please indicate the brand aadehof thetablet devicesthat you use,

and tick (\/) the frequency of use of the phone(Ple@se list all that apply
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Table 2: Tablet devices used

BRAND MODEL FREQUENCY OF USE (Please tick\/)

Very Frequent | Slightly frequen{ Not frequent

Examples

Samsung | Galaxy Tab 3 \/

Zepto T10 N

Samsung

Tecno

Huawei

iPad

rLG

Lenovo

HTC

Surface

Zepto

Others (please specily
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C. TYPES OF CHALLENGES FACED

17.  What challenges do you encounter when interactiiy kealth professionals like nurses,
doctors and laboratory technicians, dispensingriedns and pharmacists?
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20. Do you face difficulties in determining the sensgarovided at the facility? Yes [ ]
No[ ]

21. Do you have communication problem with staff atfénalities? Yes[ ] No[ ]

22. Do you face difficulties in meeting the doctor afyeu have been given an appointment?
Yes[ ] No[ ]

23. Have you ever felt cheated in the payment of ddea service or product? Yes|[ |

No[ ]

24. Do you have difficulties reading health reportsegiwou? Yes[ ] No[ ]

25. Please indicate below other kinds of challengesfsoe when accessing health services

Thank you for your help!
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APPENDIX 3: Sample summary of some interaction witthealth facility users

Respondent 1

* Educated people challenge you; "I know my rights"

* Educated people “take over your job” after obssywou perform an activity; in the process,
they complicate issues. A case in point is the atgtration of Quinine drip

* Uneducated clients do not follow instructions €jfseem confused after they leave

* Experienced nurses are not regarded by doctepgagally new doctors. They assume that their
education is higher than the nurses and so théyutltake their advice on cases

* Requisition by the health centres are not hondurg the General stores of the Ghana Health
Service. They sometimes reduce the quantity reqdest

* Clients do not understand why there should behartage of drugs covered by Health
Insurance. It means they have to take the cosawéliing and risk of searching for the drug

* Doctors & nurses required for the job are notwagto

* Shortage of gloves, disinfectants and other mtote inputs. It forces health workers to force

and "economise" the limited resources. It can teadfection of client and health worker.

Respondent 2

* Impatient nurses.

* Inadequate facilities. Can there be a way of gradacilities based on ratings by clients? Can
there be a way of knowing congestion (the trafficgach facility?

* There is no clear way of determining whether $pecialist for a case is present or not until it

reaches your turn in a queue

108



Respondent 3

* Responses and attitude of nurses not warm

* Sitting space inadequate

* Language barrier between clients and health wstkBlurses should be assigned based on
dialect

* Clients feel cheated in the paying of fees, ottigg drugs from only a specific private drug
store as directed by drug dispensing personnel.

* Doctor is not yet in, please wait only to be tblel will not come today.

Respondent 4

* Long queues when waiting to be admitted into¢dbesulting room
* Drugs are not given based on proper diagnosisand error

* Insufficient doctors and other health professiena

* Inadequate infrastructure, equipment ...

* Nurses are impatient

Respondent 5

* Method of receiving patients. It wastes time. Yhepeat questions. Preferential treatment
given to pregnant and lactating mothers and patierth excuses and critical conditions

* Care or attention given is reduced when theyisealou are in school uniform

* Without listening fully to what you have to sagaut the sickness or condition, they ask you to
stop and then they start writing prescription fouy

* Long queues, inadequate seats.
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* Doctors waste time making private calls whileipat waits.

* Doctors go on break and do not come on the tireatraned to patients

* Drug is finished or not there meanwhile you hawvasted time in the queue to go to the
medicine or drug dispensary.

* Impatient, emotional and rude nurses
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