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Abstract

Thisresearch investigates the desired benefits of using an Electronic Health Record (EHR) in
Kuwait Primary Health Care Centers and the perceived barriers to its successful aéoption.
this, a set of key strategic capabilities are proposed, ranked for priority and urgency as a roadmap

for EHR adoption in the State of Kuwait.

This thesis examines the organization of the health care system in Kuwait and important issues
related to pmary health care, including the implementation and current use of the EHR system
at Kuwait primary health care centers. International evidence of the EHR system benefits,
barriers and capabilities such as interoperability, confidentiality and securitysedeas the

basis for user surveys. The research applied domain theory and rdsesedhimprovement

strategy as a means of identifying the stakeholders and the priorities area of investigation. The
research utilized a quantitative research design fogusi multiple case studies as the survey
methodology.

Two case study surveys were conducted to identify the main benefits and barriers that affect the
adoption of the EHR at international and national (Kuwaiti) levels. The first survey involved
internatonal and national decision makers. The second survey involved healthcare professionals
working in Kuwait primary health care to assess their view regarding the features of the current

system, the benefits and barriers of more complete EHRs.

The results ofirst and second surveys were used to develop a list of key EHR system
capabilities and adoption requirements relevant to Kuwait primary care. This list was used for
the design of a third survey, for senior stakeholders at the Kuwait Ministry of Healllentify

their strategic roadmap priorities.

This research, drawing on the literature of the EHR design and implementation, a study of
international initiatives of the EHR adoption and outputs of three case studies, has emphasized
the importance of del@ping a strategic roadmap for Kuwait to achieve the potential benefits of
EHRs.
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Chapter One: Introduction

The need to improve the quality leéalth care, escalating health care costs and increasing trends
of stakeholders in health care settings are forcing dramatic changes in health care delivery
systems throughout the world. These factors have combined to facilitate the introduction of a
new nodel of health care delivery; central to this new era in health care is the electronic health
record (EHR) system. Electronic health records provide numerous benefits to patients, health
care professionals, health care systems and governments. Thehes&dR is growing rapidly

in various countries including the UK, the US and Australia. Each country has developed its own
method of design, adoption and implementation; however, they face many challenges,

particularly relating to interoperability, privaeynd security.

This research aims to examine how an EHR system has been adopted in Kuwait in order to
recommend future priorities regarding its function and infrastructure, to ensure adoption can be
improved and benefit maximised. In Kuwait, the MinistryH#falth decided to introduce an EHR
system at a primary health care (PHC) | evel b
health care service.

This thesis is composed of eleven chapters. Chapter one presents an outline of the thesis.

Chapter two provides a general explanation of the health concept, values and goals of health and

an introduction to the measurement of health care systems in general.

Chapter three describes the definition and features of primary health care including: the core
values; principles; objectives and elements of a primary health care system; the primary health

care team and the benefits and challenges of primary health care teams.

Chapter four focuses on the history and characteristics of the state of Kuwait incluctisig: fa
i nformation technology; the development of Ku
development.

Chapter five describes the EHR in terms elfiealth; the development oftealth; the
motivation to adopt an EHR; the characteristics, cdipiabiand role of EHRS; the process of
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adopting the EHR; EHR applications, standards and interoperability; national EHR initiatives;

confidentiality and security issues; benefits and barriers and strategic factors.

Chapter six outlines the research metilody in terms of: research definition; research strategy;
research process and implementation; reliability and validity; ethical considerations; analytical

tools and limitations.

Chapter seven focuses on an analysis of the research data from an imarpatigpective,

including an analysis of the benefits and barriers to adopting an EHR.

Chapter eight examines the research data rel a

perspectives on the EHR.

Chapter nine considers the findings of the researthada r e | at i n-pealth strat&gicwa i t 6 s

roadmap.

Chapter ten discusses: the main themes of the research literature; a summary of three case studies
and their | imitations; the main categories of

andte o6reality gap6é of EHR adoption in Kuwait.

Chapter eleven concludes by considering future studies on the developméetattheand
EHRs.

The end of the thesis includes: a list appendices; a glossary of terms and references.
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Chapter Two: Health
2. Introduction

Healthcare has always been an important issue for society, both economically and culturally. It is
a vital element for the welfare and wealth of the public. Effective health is not only the absence
of disease, but it also encompasses a preventateelThe World Health Organisation (WHO)
defines health as a state of complete physical, mental and soctaleve/WHO,1946)

Healthcare is influenced by a range of factors, like new technology, advances in medicine and
soci etyobs ex theae detlivery system.is a way bferganising health services. Itis a
finite resource so, as peopleds expectations
by governments throughout the world. Healthcare is delivered through primary caes,cen

which deal with patients whose healthcare can be managed outside of hospital. Secondary
healthcare is managed in hospital. Tertiary care provides more sophisticated care in specialist

medical centres.

Definitions of health are numerous and have ckdrayer time. However, it is important to
understand the characteristics of good health. These definitions have been discussed by
practitioners and academics for centuries, in the hope of developing a global standard. More
recently the WHO has played anportant role in this process, with the responsibility of

ensuring different nations cooperate with each other to develop affordable healthcare systems
that provide speedy, safe and quality care. Good healthcare is dependent on education and

research oppaunities, as well as appropriately resourced treatment and service facilities.

This chapter will focus on understanding the definitions of health including: the concept of
health; health determinants; genetic inheritance; physical health; social and mevitain
health; health behaviour and values and goals of healthcare. In addition, the indicators that

measure healthcare will be discussed and related to practice around the globe.
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2.1. The Health Concept

Health was once defined holisticallyandthougta b e i nfl uenced by peopl «
lifestyle, exercise, the environment and food (Stanhope & Lancaster, 2000). Later, health was

seen only as the freedom from disease (physical or mental) and as medical science progressed, in
the 1900s, manyiskeases became treatable (Pender et al, 2002). The machine mode of the human
body became a way of perceiving health. It meant dividing the human body into manageable

parts and seeing health as the absence of disease, leading to medical specialtiesddabfioc

particular body systems. This model enabled medical research to advance in the early half of the
twentieth century (Larson, 1999: p. 126); however, it is a rather narrow understanding of what
comprises the health of a person or a society and niakesme limitations. Hadley (1982: p.

41) states that most scholars agree:

OHealth is a multidimensional concept which e
and disability but also the ability to carry out normal tasks and activities and to maimtain

overall sense of wellbeing. o
Various definitions of health have developed over time, and four key models are as follows:

1 The medical model: distinguishing between iliness, disease and a healthy body, including
mental health (Wood, 1986).

1 The holisticmodel: the whole person, including physical, mental and social
health(Larson, 1999).

T The well ness model : Obetter than nor mal 6 s
health(Larson, 1999).

1 The environmental model: factors that can affect health in apficilly of ways (Larson,
1999).

The medical model sees disease as a condition in which the structure and/or function of the body
is disturbed or deranged, and illness is an individual perception of disease. However, critics
believe that health must be seerelative and not absoluteecognising that health can also be

influenced by other factors, e.g. economic, environmental, social, etc. (Wood, 1986). The
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medical model overlooks preventive medicine and ignores the social customs of defining disease
(Culyer, 1983). It is possible to be ill or to perceive symptoms without having a diagnosis, or one

may have a disease without an illness: a disease in a presymptomatic stage (Williams, 1993).

In 1947, The Worl d Heal t h GChedighestcquality of oane@vas c on s
a human right, and defined health as O6a state
and not merely absence of disease or infirmit
model seemed idealistic at theng, it is now the norm (Greenfield & Nelson, 1992). Many

critics suggest that this definition is too broad and abstract, and does not respond to the
characteristics of different cultures. Some have said that it does not incorporate sodaineell

on apersonal or social level (Barenthin, 1975; Pannenborg, 1979; Patrick & Erickson, 1993),

however the WHO definition continues to be the mainstream global definition for health.

Although it has its limitations, the wellness model of health can influeneandsand

development in health promotion, education, diet, exercise, stress and lifestyle. It defines health

as an individual 6s perception of how well the
for full, fruitful 19¢2rpe2a3). Crties suggest that thiHdefinitbais d s mi t
too subjective to be measured propealyd incorporates too broad of a spectrum of factors, like

Ohappiness, quality of I|ife and other gl obal

The environmental model of heatho c us es on t he physical environ
lifestyles. Critics suggest that it ignores the individual and concentrates too much on the need to
adapt the environment. Romanod6s enviracityment al
of the organism to maintain a balance in which it may be reasonably free from undue pain,

di scomfort, disability or | imitation of actio

The environmental model influences research on certain dseasch as asthma and allergies,

as well as on the physical environments that can contribute to these diseases.
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2.2. Determinants of Health

Genetic inheritance and the physical, natural and social environment affect health, as well as the
way healthcee is developed and provided; they are often discussed in terms of how they relate to
poor health. The i mpact of these factors on h
both behavioural and biological (Evans & Stoddart, 1994).

2.2.1. Gené#c Inheritance

Individuals with a particular set of genes may be more or less at risk of developing a particular
di sease. These i mpacts are measured by showin
environmental factor (Pencheon et al, 2001).

2.2.2. Physical Environment

Peopl eds work and home settings expose them t
greatest health threats to farm workers in the United States (US) are injuries from farm

machinery (Myers, 2001). Office workers are expbsepassive smoking, nitrogen dioxide from

gasf uel |l ed cooking stoves, formal dehyde exposur
problems found in sealed office buildings (Samet et al, 1987; US Environmental Protection

Agency, 2006). Clearly, therare many hazards in the home, from internal and external sources,

such as road accidents and industrial pollution. In the US, these threats are known to have a
disproportionately heavy impact on low income and minority communities (Institute of

Medicine,1999; Centers for Disease Control and Prevention (CDC), 2003).
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2.2.3. Social Environment

This is a complex issue and new research is regularly undertaken. Job loss and threats of
unemployment have a negative impact on health (Kasl & J&666), showing that nen

physical occupational factors can also affect health. The demand control model suggests that
employees with high psychological demands and modest deeisi@kiag roles are at the

highest risk in relation to poor health outcomese@rell, 2000).

Some studies have also found that individuals who are isolated or disengaged from other people
have a higher risk of premature death. It has also been suggested that whether a person is
involved in social relationships or not can predict thibe they will comply with medical

services or can adapt to extreme life events such as: natural disasters; caring for a dependent
parent or the death of a loved one. This shows that social integration, social networks and social

support influence healtliBérkman & Glass, 2000).

Sociodemographic characteristics of health are important issues when discussing the concept of
health, e.g., race, ethnicity and socioeconomic status. In particular, poor health is often linked to
low socioeconomic status (William$993; Lynch & Kaplan, 2000), and some examples of
associated diseases include: cardiovascular disease; diabetes; asthma; cancer and HIV/AIDS
(Department of Health and Human Services, 1998). Research is currently focused on
discrimination as a reason floealth disparities within racial and ethnic groups (Krieger, 2000;
Mays, 2007).

2.2.4. Health Behaviour

Styles of health behaviour are important determinants of health and are often the focus of health
promotion strategies; such behaviour can include smgpkbusing drugs, not using seat belts,

making unhealthy food choices or not engaging in adequate exercise. It is clear that an
individual 6s personal behaviour has an iI mpact
death. McGinnis and Foege (I®%howed that in 1990 the leading factors that caused death in
developing countries were smoking, diet, a sedentary lifestyle, alcohol consumption, microbial
agents, toxic agents, firearms, sexual behaviour, motor vehicles and use of illicit drug2,In 200

the situation remained the same (McGinnis et al, 2002).
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Many health promotion strategi g%Depattmektef t he 20
Health and Human Services, 200@ygeted the types of lifestyle behaviours mentioned above,
although there was still widespread agreement
genetic inheritance and is a response to the physical and social environment. Some of the health
indicators that depend on lifestyle (as opposed tclifestyle factors, i.e. environmental quality
indicators) include: levels of physical activity; obesity; tobacco use; substance abuse; sexual

behaviour and immunisation stati$S Department of Health and khan Services, 2000).
2.2.5. Healthcare as a Determinant of Health

The need to provide healthcare could be seen as an inability to previously identify the negative
factors that influence a personb6s health. Wha

neessary and clearly affects a personés health

Healthcare can be explained in terms of primary, secondary and tertiary prevention. Fos and Fine
(2000: pp. 108109) define these terms as follows:

OPri mary preventi on i s factasfaradispraseld Sesondarlg el i mi na
prevention focuses on early detection and treatment of diseaseli(saal and clinical).
Tertiary prevention attempts to eliminate or moderate disability associated with advanced

di sease. 0

Primary care aims to redudeetincidence of disease in the population and prevents the
development of disease or injury before it occurs in individuals. Secondary prevention is the
early detection of an existing disease after it has developed. Tertiary prevention focuses on the
besttreatment of a disease in order to reduce the incidence of complications, e.g., rehabilitation

and limiting the impact of disability.

Healthcare systems have their least impact on primary prevention and seem to focus mostly on
secondary and tertiary preweon. Evans and Stoddart (1994: p.43) argue that, other than for
immunisation, the major focus of healthcare prevention activities is on the behavioural

determinants of health rather than physical and social environments. They state:
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0 The f oc dulriskfactorsradd specific diseases has tended to lead not away
from but back to the healthcare system itself
is é€ extended to deal with a more broadly def

behaviours. 0

Healihcare systems are thus affected by an array of determinants including: genetic weaknesses
to certain diseases and treatments; environmental factors; lifestyle and behaviour; service
provision and medical regimes; social circumstances and ethnicity. Title dfeadividuals can

also be affected by powerful organisations such as care service commissioners and providers, as

well as governmental and private policy makers.
2.2.6. Summary

The health of an individual and a population as a whole is integtta¢ teuccess of a society.

The prevention of ill health is fundamental to a healthy society. Healthcare is influenced by a
range of factors |Iike new technology, advance
Definitions of health are numerous and havengiea over time, developing into four different

models of health. Determinants of health include genetic inheritance and the physical, natural

and social environmeiitsometimes their effects are underestimated.

Good healthcare is dependent on educatiorr@sehrch opportunities, as well as properly
resourced treatments and services. Healthcare is delivered through primary care centres,
hospitals (secondary healthcare) and specialist medical centres (tertiary care). The style in which

these healthcareseeve s ar e provided can al so affect a pe
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2.3. Values and Goals of Healthcare

0The enjoyment of the highest attainable stan
of every human being without distinction of race, religion, politiedief, economic or

soci al condition. 0
(WHO Constitution,1946:p.1)

This statement demonstrates that health is seen as a value. Liss (2003) suggests that health values
are based on three ethical principles: human dignity (a universal human qualityandeed

solidarity (those in greatest need) and -@fitiency (measuring cost and effect in terms of

health and quality of life).

The Goals of Medicine: Setting New Prioriti@gtastings Center Report, 1996 cited<ipnis,

2000) sets out the principle thadithcare does have ultimate goals:

a) the prevention of disease and injury and promotion and maintenance of health (where

health is understood in terms of functional ability);
b) the relief of pain and suffering caused by illness;
c) the care and cure of those lwdn iliness, and the care of those who cannot be cured and
d) the avoidance of premature death and the pursuit of a peaceful death.

It was proposed that these goals should help develop ways to measure effectiveness of

healthcare, to decide on policies andab priorities ensuring resources can deliver services.
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2.4. Healthcare Systems
2.4.1. Healthcare Systems Defined

There are many definitions of what comprises a healthcare system. It is often described by its
function, structure, activities @haracteristics. However, these definitions do not help with an
understanding of why these categories are meaningful. Mills and Ranson (2005) perceived a
health system as the interplay between four Kk
regulaton; government and population/patients; financing, those responsible for collecting

funds; resource allocation, those responsible for spending funds and service provision, the

service providers.

Frenk (1994) examined the relationships within a healtreatem, including relationships

between healthcare providers, the population, the state or government, the resource providers,

and other sectors that provide health services. Shakarishvili et al. (2010: p.6) perceived a health
system as 0 hipssvieete the structurallcampdnents @neans) and their interactions

are associated and connected to the goals the
relationships had a point which controlled how goals were achieved: finance; macro
organisationpayment; regulation and education/persuasion. This framework has been used as

the basis for the World Bank I nstitutebs OFI a
Sustainable Financingd (World Bank, 2007); no

TheWorld Bank Strategy for Health, Nutrition and Population (World Bank, 2007) also defined
health systems as functions. These included health service inputs (managing resources), service
provision, health financing and stewardship (overseeing and monjtdmnnaddition, the WHO
published the framework documdntimary Healthcaré Now More than Eve{2008), which

looked at four policy issues: (i) health inequalities; (ii) peay@etred services; (iii) integrating

health into public policies and (iv) indive leadership regarding monitoring and overseeing

health services.
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Everybodyds Business: Strengtheni nWHOH20@7) t h Sy
stated that a health system includes any group or individual aiming to improve the health of th

whole population. It proposed practical ways to organise health systems: service delivery; health
workforce; information; medical products and technologies; financing; leadership and

governance. This helps to identify if there are any constraints, \@hdrevhy investments are

needed, the outcomes and monitoring requirements.
2.4.2. Goals of Healthcare Systems

From the literature, the goals of a healthcare system can be summarised as aiming to provide
healthcare effectively in order to improve the heaftthe population and protect them from

disease, in a financially and racially fair manner, therefore responding to the expectations of the
population. A healthcare system is a means by which societies can provide support for citizens to
maintain good heti (Howard & Bolnick, 2002).

Different cultures have different goals. For example, US healthcare systems aim to ensure

universal access to higjuality, comprehensive, cesffective healthcare. The UK tries to

provide comprehensive, higjuality medicalkare for all citizens on a basis of meeting

professionally udged medi cal needs and without financ
Uni versalismbé states he aiqualitycessental carg to alledefineds h o u |

by criteria of coseffectiveness and social acceptability (Howard & Bolnick, 2002).
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2.4.3. Goals of Health System Building Blocks

Figure 1: illustrates the functions and objectives of a health system.

Functions the system performs Objectives of the system

Stewardship

(msiyhti
Responsiveness

(!opeople‘snon-mdal
expectations)
Deliveri

Ty, Gt " i
Fair (financial)
contribution

(mllectlng,poollm

Source: http://www.who.int/health-systems-performance/concepts.htm Copyright © 2001, World Health Organisation

Figure 1: Functions and objectives of health systems

The WHO published a framewot& help support the development of health systems called
Everybodyds Business: Strengtheni nWHOR8|) t h Sy
This framework highlights the WHOOG6s health pr
gapsintheageha. The framework highlighted six &ébuil
efficient health system: service delivery; health workforce; information; medical products,

vaccines and technologies; financing; leadership and governance.

The above document alsoggests that quality, persaentred services must be delivered in a
timely manner and effectively, efficiently and safely to those who need them. Effective service
provision (including staffing) must be responsive, fair and efficient to achieve the bkt he
outcomes possible, given available resources and circumstances. Health information systems

should provide and disseminate reliable information in a timely manner on health determinants,
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health system performance and health status. Essential meddat{s;, vaccines and

technologies should be accessed equally by everyone (despite ability to pay) and should be of a
high quality, safe, effective and efficient. Health service users should be supported to provide
leadership and governance (overseeing/toong) of strategic policy frameworks and service

provision.

These building blocks were discussed by Hunt & Bachman (2008). Their comments focused
speci fi cal lrighttom ac pesss otnlbes hi ghest standard
building blocks did not respond comprehensively to the rights of an individual to achieve good
health through health services, health workers, health information, medical products, financing
and stewardship. For example, a country might have a health informgdiems but it might

not include appropriately disaggregated data, which is one of the requirements of the right to
health.

2.4.4. Healthcare Services
2.4.4.1. Characteristics of a Healthcare Delivery System

A healthcare delivery system includes two elersentganisation and resources. Aday and
Andersen (1974) suggest that organisation looks at what a system does with its resources,
including how/when people access the system and what happens to them during and after they
leave the system. Resources (inahgdcapital) include the volume of labour/staffing, buildings,
equipment/materials and training and education located in specific localities. This perspective on
a health delivery system (along with other examples in the literature) places the orgaarshtion
delivery of services at the centre of a healthcare system rather than the individual.

2.4.4.2. Utilisation of Healthcare Services

It is important to understand comprehensively how people use services in order to assess why
people seek them. How serggare used can be described in terms of the following factors: type
(e.g. hospital, dentist etc.); site (location of the service); purpose (e.g. emergencyypsheck
palliative) and timing (e.g. number of contacts, coordination of different services,
who/when/how people access a service). These factors can vary and can affect the way people

access care (Aday & Andersen, 1974).
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2.4.4.3. Types of Healthcare Services

There are a number of elements that make up a healthcare system, which work together to
produce health services for individuals (personal health services) and population groups
(community health services). They are categorised as primary, secondary and tertiary (Jonas et
al, 2007).

Monitoring healthcare is also an important issue in servigeag] achieved by measuring
qualitative and quantitative standards. Qualitative standards of health services include: issues
relating to organisation of service delivery (staffing/resources etc.); promoting a healthy lifestyle;
providing services to allges and to people with disabilities; fertility; mental health; preventing
communicable diseases; chronic diseases; psychophysical rehabilitation and early diagnosis of
malignant diseases. Quantitative healthcare services include: improviegpietancy;

decreasing maternal and infant mortality rates; decreasing general and specific morbidity and
trauma rates and reducing work absenteeism due to illness or injuries (United Nations Mission in
Kosovo (UNMIK), 2004).

2.4.4.3.1. Primary Healthcare

Primary cae is the care that most people need most of the time for the majority of their health
and illnesses. The primary healthcare system is the first contact between the
individual/community and the healthcare system. Primary healthcare includes: health prpmotio
nutrition; lifestyle behaviour; prenatal care immunisations etc. Primary care can also address the
treatment and prevention of major causes of acute and chronic disease in less industrialised

countries (Jonas et al, 2007).
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2.4.4.3.2. Secondary andlertiary Healthcare

In general, healthcare services: promote health; prevent diseases and injuries; treat, diagnose and
rehabilitate citizens and provide medicine and medical equipment; medical transport;
gynaecologicabbstetric services; special humamoduction/sterilisation procedures and medical
research (UNMIK, 2004).

Secondary care includes a complex array of services that are provided in community hospitals
and general practitioner offices. They are accessed after an assessment by a primary care
practitioner. Secondary services include routine diagnoses, treatments and procedures in fields

such as radiology, cardiology and ophthalmology (Jonas et al, 2007).

Tertiary care includes specialised diagnostic therapeutic and rehabilitative serviapsrdsre

staff and equi pment O6that transcend the capab
1970: p.47). This kind of care is provided by organisations that provide complex services such as
organ transplants, open heart surgery, chemotheragyngplications in relation to premature

babies.
2.4.5. Health Systems Challenges

It is important to understand how particular health systems evolve and to appreciate the
conseqguences of economic, social and political factors (WHO, 2000)irlcmme countes

have different challenges in comparison with wealthier nations; however, many policy issues are
shared across the globe. Some examples include avian or human pandemic influenza, social
security reform, the challenges of an ageing population and thdoremmhtinuous care for
chronic illness. Most governments, along wittossing the Quality Chas(institute of

Medicine (IOM), 2001), argue that conventional methods to improve services, like working
harder or increasing resources, will not be enoughy $hggest that systems will need to
change and focus on incorporating evidebased care that improves the effectiveness of
services. Action will be needed to use information technology to make clinical information
accessible to patients and service patevs. In addition, staff will need to develop and refine

their skills through training programmes, as well as working with different organisations to
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create a Oseamless servicebd for patients. I n
be devabped to ensure the patient is at the centre of healthcare service development and that

service commissioners and providers are accountable.

The WHO (2000) identified a number of <chall en
illustrate the points above;few examples are listed below.

1 Each year 100 million people are impoverished as a result of health spending.
1 Globally, health is a US $3t§llion industry.

1 Large health inequalities persist: even within rich countries, e.g. USA and Australia, life
expectancy still varies across the population by over 20 years.

1 An extreme shortage of health workers exist in 57 countries; 36 are in Africa.

1 Private providers are used by poor as well as rich people, e.g., in Bangladesh, around
threequarters of health seng contacts are with neguublic providers.

T I'n 2000, |l ess than 1% of medical publ icat.
research.

2.4.6. Summary

Healthcare systems have been defined in various different ways; one perspective is to recognise
four key functions and their differing relationships, i.e. characteristics, functional components,
structural components and activities. The WHO (2007) repopigses that all actors,

institutions and resources that aim to improve the health of a population make up the healthcare
system. It also defined six health system building blocks that are essential to an effective system:
service delivery; health workfoe¢ information; medical products, vaccines and technologies;

financing and leadership and governance.
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According to Aday and Anderson (1974), a healthcare system comprises resources, organisations
and a range of services working together to prokiekdthcare to individuals and the wider

population. All countries now face a host of challenges and opportunities, which before had

been characteristic of either poorer or wealthier nations, including issues like social security
reform, ageing populatiorend influenza pandemics. These realities mean governments have to
develop more efficient ways of working, and focus on the needs of patients, their own

accountability and on measuring the effectiveness of their healthcare services.

2.5. Measurement of Halthcare Systems
2.5.1. Health Indicators

Heal th indicators are collections of data tha
services effectively. Such data can provide information about one individual or a general
populationwide issue. Dataan also be used to analyse information over time, for example, if a

new service starts, data can be gleaned to interpret how it has been used, to develop and assess
guality standards, outputs and outcomes. The
variable with characteristics of quality, quantity and time used to measure, directly or indirectly

changes in a situation and to appreciate the

The United Nations Development Report (2000) states that indicators catefielpp
monitoring information to inform policy reform, identify healtblated rights, identify
prevention policies, help create consensus around difficult resource allocation decisions and

highlight unseen or ignored issues.
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The Epidemiological Blletin of the Pan American Health Organization (PAHO, 2001), suggests
that indicators should measure what they are intended to measure, provide reliable
measurements, be specific, be measurable, be relevant to policy issues anefhectiost The

PAHO also suggests that data should be easy to use, be interpreted by all stakeholders and that

data should not be contradictory or missing.
Some academics have defined a health indicator as:

OA construct of public health surveillance th
occurrence of disease or other headtlated event) or a factor associated with health (i.e.

heal th status or other risk factors) among a
(Lengeich, 1999, as cited in Pan American Health Organization, 2001: p.1)

The International Organization for Standardization (10S, 2001) developed a framework to help
understand the role of health indicators. It suggested that there are different dimenions wit

which the health of the population and the performance of a healthcare system are set; these
should be broad enough to assess differing healthcare systems and incorporate all factors relating

to regional and national health outcomes and system perioena

Other authors have looked at the subject and developed frameworks to assist in the development
of a clearer understanding of the role of health indicators. Campbell et al (2003) suggested that
health indicators should be set within three differerasiractivity (frequency); performance

(resource use) and quality (of care).

I n 2001, a number of countries reviewed the N
the Australian health ministers and agreed that the health indicators franstwalé comprise

three tires: health status, determinants of health and health system performance.
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2.5.2. Health Status Framework

The behaviour of individuals and many community and social factors affect the health status of a
population. To identify &#aseline health status, other data need to be evaluated, e.g., mortality
rates, life expectancy, wellbeing. If there are any changes in health status, they can then be
evaluated against desired outcomes and in relation to interventions or other fattansework

to enable this process to occur is required and includes four dimensions: life expectancy and

wellbeing; health conditions; human function and death.

1 Life expectancy and wellbeingieasures the physical, mental and social wellbeing of
individuals To evaluate whether people are living fruitful lives without disability/disease,
indicators incorporate disabilitgdjusted life expectancy (DALE), disabiliadjusted life
years (DALY) and selassessed health.

1 Health conditionsassess the prevalenakdisease, injury or other healtblated states.
They evaluate trends in the health of a population and can begin to assess the
effectiveness of health policies; an effective policy should reduce the incidence of

conditions, such as, diabetes, cancentalénealth; asthma and death due to drug use.

1 Human functioncomprises information relating to disability. Some potential indicators
could include: years lived with disability (YLD); impairment ratings and levels of

independence/dependence.

1 Deaths:includes mortality rates in relation to age and/or condition. This type of
information can provide information on the causes leading to premature death and
identify groups at risk. Interventions could include lowering the perinatal and infant

mortality rates oyears of life lost (YLL).
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2.5.3. Determinants of Health Framework

This framework | ooks at how a populationédés he
communitybased factors not traditionally related to health, e.g. education, housingal$bey

encompass socioeconomic aspects, the environment, genetic susceptibility to disease and health
related behaviour.

1 Community capacityincludes factoréike literacy, housing, community support services,
transport, community safety, social support brwadl health services. Ways to measure
such factors are currently under scrutiny and will likely incliedal health services, trust
in health professionals, understanding healthcare information and community support

services.

1 Socioeconomic factorgnclude education, employment and income. Generally,
population groups with lower socioeconomic status have poorer health than those with
higher socioeconomic status and understanding; these factors can inform policy

development.

1 Environmental factorssuch as air, water, food and soil quality and access to clean
water and fresh fruand vegetables influence health directly. There are many measures
to monitor environmental factors includiag quality, levels of pollution, dust and

pollen counts, fooduplity etc.

1 Personrelated factorsinclude age, genetic traits and biomedical characteristics; they
are not influenced by individual behaviour
syndrome, muscular dystrophy, cystic fibrosis, congenital anomalies ofahe he

1 Health behaviourassociated with poor diet, insufficient physical activity, excessive
alcohol consumption and smoking can cause ill health and put people at risk of
contracting cancer, diabetes, heart disease or stroke.
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2.5.4. Health System Pdormance Framework

The performance of healthcare systems must be monitored to ensure outcomes for patients that
are of a high quality and are what people want and need. In order to improve quality, the
performance of processes and structures are evakiad@dorganisational or micro level. At a
strategic or macro level, the focus is usually on measuring outcomes to ensure accountability and

to support policy development (MacKinnon & McCaffrey, 2004).

Assessment tools need to be developed to evaluateatigyef clinical activities, governance,

patient outcomes and management processes (Jaimnission on Accreditation of Healthcare
OrganizationgJCAHO), 1992). There are two ways to evaluate healthcare; performance
indicators and performance measureperformance indicator can measure a specific processes,
structure or outcome within a healthcare system (Angaran, 1993). Performance measures assess
the quality, effectiveness and efficiency of existing services, highlighting possible problems and

evaluding the impact of new strategies or services.
There are two types of performance measures:

(1) sentinelevent performance measures, which measure a serious event and require an in
depth review each time the event occurs (i.e. percentage of medicatienperrprescriptions
completed in a hospital) (JCAHO, 1992);

(2) ratebased performance measures, which measure an event against which a certain
proportion of the events are expected to occur, even with quality care (i.e. percentage of late
prescription rélls for a given medication).
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The National Heal th Performance Committeeds
indicators framework should require that healthcare services are effective, appropriate,
efficient, responsive, accessible, safe, cardus, capable and sustainable. Some explanations

follow:

1 Effectiveis when a care intervention or action achieves a desired result in an appropriate
timeframe, e.g., if immunisation reduces the prevalence of a disease in the community.
One performance indicator feffectivenessould be measuring the prevalence of

breas screening against the detection of srs@kd cancers.

1 Appropriatec ar e rel ates to a patientdos personal
they have an allergy or choose aggressive treatment rather than palliative care.
Appropriatecare should & based on clinical evidence or practice; there could be a
range of treatments that would &kéectivefor an individual, but one may be more

appropriatethan others.

1 Efficientsystems achieve desired results with the mosteftesttive use of resources.

Usually, efficiencyis measured by comparing inputs with outputs.

o Technical efficiencis the degree to which the cheapest set of inputs produces a
particular service, e.g., merging a num

one central place camprove efficiency.

o Allocative efficiencybtains maximum benefit (or outcomes) from available
resources; an efficient system provides improved outcomes for the same or for

less cost.

I Capabiltyi s an individual 6s or s eormwtenestions capac.i
based on skills and knowleddgEehis measure focuses tre standards of
training/education of healthcare workers and involves academic institutions, medical
colleges and registration boards. Performance measures can include the proportion

doctors who have completed a particular training course.
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2.5.5. Summary

Health indicators are data used to assess the health status of an individual, a group or the
popul ation. They can be used to assess inform
management processes and service quality, as well as outputs and outcomes for patients. Health

indicators are an important tool to ensure people have the right to access healthcare.

The National Health Performance Committee (2001) suggested that meagsrehnoeld be
seen in the context of three tiers: health status, determinants of health and health system
performance. Health behaviour can cause poor health and there are relationships between
socioeconomic factors and the health status of a populatemerély, population groups with a
lower socioeconomic status have poorer health than those@wigher socioeconomic status

Performance is measured on micro (organisatibs#ucture and processes) and macro (pelicy
makingi outcomes and accountabylitlevels. Healthcare services should be effective,
appropriate, efficient, responsive, accessible, safe, continuous, capable and sustainable.
Appropriate care or treatment should be based on established and accepted standards, such as

evidencebased clintal guidelines.
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Chapter Three: Primary Health Care

3. Introduction

I n 1920, Lord Dawson was asked to write a rep
(Dawson, 1920). At the time, he was the Chairman of the Consultative Coukigtafal and

Allied Services and wanted to introduce the concept of a health system that could be accessed by
the whole population. Within the report, the idea of preventative primary medical care delivered

by general practitioners (GPs) was born. Althotighreport was shelved by the Government

soon after publication, it is has since influenced the development of health services worldwide.

These influences were initially seen in the U
health centre as a methotidelivering health care. In the current health care system in the UK,

we can see Dawsonds mééasedhealthrcdrd, whereby grougs ofc o mmu n i
doctors, nurses and health visitors (and increasingly social workers and other professions) work
under the title of &éprimary cared(Horder, 1986
gathered political momentum, with global support from governments andowamnmental

organisations (NGOs) (Gish, 1979).

A number of major studies have been underiakeer the years examining the status of health
care across the world. In May 1978ternative Approaches to Meeting Basic Health Needs in
Developing CountriefDjukanovic & Mach, 1975) was published by WHO and UNICEF

(Uni ted Nati ons sCebpartkriticisedrsane of Ehe exidtipng patté€rhsiof health
care that were not meeting the basic health needs of the majority of people; it called for major
changes in the way health services were delivered, asking for them to be made accessible and

resporsive to the values, culture, and norms within differing societies.
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60l n many countries |l ess than 15 per cent of t
groups have access to health serviceséthe str
countries has beenodelled on that of the industrialised countries, but as a strategy it has
been a failureé. In suméthe conventional heal
other centralized lines, are unlikely to expand to meet the basic health needs of all the
peopp é. Clearly the time has come to take a fre

problems and at alternative approaches to the

The study examined a range of different health delivery systems from countriesfiertnt

values, cultures, and politics. It suggested that if health services were part of health programmes
that were provided by appropriately trained health workers, who were known and chosen by the

local communityy at her t han bubdeawmtc¢owathedpamachmut ¢d ( Dj

1975: p.104), then services would more effectively and efficiently respond to local needs.

Community participation in decisiemaking thus became an important element to developing

quality health services. Benyoussa®ad Christian (1977) developed the idea that a health system
should be based around the population it serves enabling tight resources to be spent wisely.
Based on case studies, Newall (1975) suggested there were five positive features that supported a

community-organised primary health care system:

6lt Il aid down the priorities; it organized co
resolved by individuals (e.g., water supply o
health care serviceshbgd ect i on, appointing, or fAlegitimizi
it assisted in financing services; and it |I|in

(Newell, 1975: p.193)
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Two years earlier, in 1973, the World Health Organisation (WHO) dalced at evidence from

a worldwide study of health that it had commissioned and concluded that the health systems in
numerous countries (especially in developing countries) were not responding to the changing
needs of their populatiorisboth in terms of gality and quantity. It argued that health conditions
were worsening rather than improving, particularly as a result of the lack of integration and
understanding between different related sectors, such as voluntary and social organisations,
education, housg etc. (at that time, community involvement was not highlighted)

(Klecxkowski, 1980).

Klecxkowski (1980) noted that there was a lack of equity in the distribution of health resources,
which meant there was limited or no access to health servicesdigyegproportion of the

worl dés popul ation. Other reasons for the dec
technology that focused on curing illness and disease rather than prevention and rehabilitation,

not taking into account the characteris cs of di ffering societies. G
appreciation of their populationsd cultural c
highlighted issues of social injustice, especially in rural and urban slums, which is what made the
aim of deeloping effective primary health care such a priority. After 1975, a number of national,
regional and international meetings were held throughout the world by WHO and UNICEF
(Bennett, 1979), which became t heordltbgthga i ng po
Year 200006 In(187F &e \&ddHealth Assembly (WHA 30, 43) resolved that:

60The main social target for governments and W
attainment by all the citizens of the world by the year 2000 of a ¢évedalth which will
permit them to |l ead a socially and economical

(WHO, 1979: p.7)
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As a consequence, what has been described as the largest and most important international
meeting relating solely to health (Bennett, 1979; Ga§ad 980), took place in 1978, called the
Alma-Ata Conference. A wide range of governmental agencies and NGOs attended, from 134
member states, including delegates from WHO and UNICEF. Objectives included: to promote

and define the principles of primaryreaidentify best practice; evaluate current health systems;
identify the role of all agenciesd technol ogi
identify recommendations (WHO/UNICEF, 1978: p.11).

Immediately after the conference, the participgtjovernments set out an article with 22
recommendations (WHO/UNICEF, 1978), which confirmed health as a basic human right, a
governmental duty, and a global social goal. A new approach to health and health care
(especially primary care) was demanded tsued equity, highlighting the need to improve
strategic service planning and delivery with particular emphasis on involving citizeris

individually and collectively.

3.1. Definitions and Features of Primary Health Care

3.1.1. Definitions

Primaryhealth care (PHC) is a complex concept and, over the years, has been discussed and
examined with its definition refined as scholars and practitioners learned from practice. One

standard definition from Jonas (1973: p.177) states:

OPr i mar y c attentiontoshe gneatdriajorigylof ills. It should be provided
continuously over a significant period of time by the same appropriately trained individual
(or team) who is sympathetic, understanding, knowledgeable and equipped, who is as

capable of keepingpeopl e wel | as he iIs returning them t
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Later, after consideration of an array of dif

definition was developed by the Institute of Medicine:

OPri mary car e tegrated hceessible bealth sare semvicas by clinicians
who are accountable for addressing a large majority of personal health needs, developing a
sustained partnership with patients, and practicing in the context of family and

community. o
(Eisenberg, 1997%.615)

The Declaration of Almgita (WHO, 1978), which was also ratified by the World Health
Assembly, suggests governments should be responsible for the health of their populations,
enabling them to lead productive lives, both socially and economive, 1978: p.1).
Specifically, PHC was seen as a practical way of achieving this goal by providing every
individual with health services that were grounded in effective social, scientific, and
technological foundations, and were efficient and facilitatedrivolvement of citizens in their

planning and development; thus, PHC was defined as:

6the first | evel of contact of individuals th
system bringing health care as close as possible to where people liver&nend

constitutes the first element of a continuing
(WHO /UNICEF, 1978: p.3)

3.2. Context

3.2.1. Socioeconomic Development

It has been suggested that the PHC approach not only ensures service provision, but it is also a
catalystfor health conditions to be improved. It is seen to be linked intricately to socioeconomic
development; it is suggested therefore, that planning and implementation must be integrated with
such initiatives, for example: nutrition, protecting the environgraigviating poverty;

increasing production, increasing employment, and ensuring an equal distribution of wealth
(WHO/UNICEF, 1978).
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This link between health and the hope of economic development encouraged the World Bank to
support the PHC approach aewekn saw it lending money to health projects in Third World
countries (MacPherson, 1982). Bennett (1979: p.505) argues that:

0éprimary health care has been firmly establ:i
countries will explore in the next twenty ysain order to improve the quality of life and

health of every individual i n every community

The principles of PHC were reported in a document produced by the World Health Assembly
(WHO, 2004). They included the need for PHC to: reflect local econsmigmcultural, and

political conditions; assess and address the main health problems; utilise a participative
community development approach; priorities and ensure access for those in greatest need; and
utilise and train local health workers in additiortriaditional practitioners to ensure an

integrated response to community needs.

It was clear that PHC had to be delivered dif
sociocultural, and economic circumstances and depending on {asaltgsed need. Meld of

PHC were seen to provide an appropriate balance of services that ranged from promoting good
health, to curing illness, to providing rehabilitative care. Delivery would be based on integrated
working and partnerships between professionals, orgamsatjovernment agencies, and

individuals. There would need to be effective ways to ensure eveiryaren the most

vulnerable and those in greatest ne@duld access services. In particular, the PHC team was
recognised as a key feature in the provigibauccessful primary care; thus appropriate training

was seen as a high priority.
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3.2.2. Strategic Approach

There was recognition that a strategic approach to planning services was needed in order to
deliver PHC. It was noted that:

0 Pr i ma rcgre ik rotarierely health service improvement. It is understanding and
improving the range of social, political, and economic factors which ultimately influence
the i mprovement of health status. o

(Rifkin & Walt, 1986: p.561)

This also meant that communipgrticipation was vital. There are many different levels of
community involvement, ranging from diinect in

the strategic planning and design of services. This issue will be discussed in more detail below.
3.2.3. Political Climate

The Socialist Experienc&here have been a number of academics who have studied PHC
delivery in different countries, particularly
some argue that the health system only refldee politics of the country. Sidel and Sidel (1977)

argued that the PHC approach was possible only in societies where a political (and value) shift

had taken place to encourage the redistribution of power and wealth from the rich to the poor.

The formersocialist countries provided free public health services via health centres (as the first
stage of contact), then free secondary and tertiary services. As their ideology suggests, the USSR
provided a health system that was socialised, centralised, dedgomalised (Sidel & Sidel,

1977; Morley, 1983).
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The Capitalist Experiencén the capitalist countries, such as the US, PHC was characterised by

the private sector 6free marketdé economy, apa
the N&KHisonal Heal th Service (NHS), which is 06:
population.

The Chinese ExperiencRifkin (1981) argued that although most of the ideas of the AMiaa

declaration on PHC were based on the Chinese health care experiemuedti had often been

mi sinterpreted, and Chinadés | essons concernin
community participation had not been underst@ammunity participation is often seen as a

way of accessing resources to fund PHC, h@wav China, it enables the population to

appreciate, accept, and act on government policy relating to production and social activities.

Rifkin (1981) suggested that political will is not purely about a government providing resources.

In fact, it relatesd a cultural shift whereby the overall goals of a nation are bound together in a
strategy of total development. She argued that health care systems are a model to bring about
social change, OHealth i mprovemendnenothsas] a r e

result of change in the health services alone
3.3. Features

To help us understand how PHC works, it is useful to appreciate its main elements, as set out

below.

Availability: In theory, PHC provides curative, preventigggmotive, and rehabilitative health
services. However, many developing countries provide only curative services (Sebai, 1988), yet
ironically, the majority of Third World health problems would be resolved through prevention

activities.

Accessibility Physical access to health facilities will always be a problem for service providers;
public transport is therefore vital. Other issues of accessibility include language, culture, and

disability.

Acceptability This relates to religion, culture, social noramsl values. One example of
unacceptable practice is where male doctors work in maternity and family planning clinics when

it is forbidden for religious and cultural reasons (Benyoussef & Christian, 1977; Gallagher &
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Searle, 1985; Stephen, 1991). Substeshbaildings are also inappropriate for health facilities,
as are practitioners who do not speak the local language and have inadequate awareness and

understanding of a community's culture (Sebai, 1983; Banoub, 1984; Stephen, 1991).

Continuity: A PHC syseém is the first contact for many patients; they value the trust and
relationships developed with health workers, who are in continuous contact with their patients
(Newell, 1975; Stephen, 1991).

AppropriatenessStaff need to be trained to deal with difier@eeds and to ensure resources are
not wasted, for example, i n many developing ¢

seen simply as the practitioner who takes pat

Referral: The PHC team must deal withe majority of health care needs, but it must also refer

on a certain number (80%; Sebai, 1988) to secondary and tertiary care.

Priorities: It is important to prioritise those in greatest need, as resources are limited. For
example, health needs due &pdvation and poverty in cities should be prioritised as well as the
health needs of the rural poor (Tabibzadeh et al, 1989).

Primary care services are unique in some aspects when compared to the specialist services
provided in secondary and tertiazgre. Primary health care can be accessed by any individual
who wishes to contact the system. It is only when a patient is referred to secondary or tertiary
services that those in greatest need are prioritised, and specialists become responsible for
asseswent and referral. The PHC staff must be aware of the medical records for any individual
that exist within the whole health system. In some respects, diagnosis within primary care is
more susceptible to errors because there is a greater likelihood afobwegl a disease when it

exists and there may be a delay in making diagnoses of less common diseases. Primary care is
more often subject to errors of omission, whereas specialty care tends to experience errors of

commission (Starfield, 1998).
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3.4.Functions

PHC is difficult to understand because of the variations of political, economic, social, cultural,
and ideological characteristics among countries; this makes the policies, strategies, and action
plans of PHC programmes different in every courfigr this reason, commentators began to
describe PHC in terms of its functions. Vuori (1985) suggested four ways to understand primary

care:
1. as a set of activities;
2. as alevel of care;
3. as a strategy for organising health care;
4. as a philosophy that infusbsalth care.

Donaldson et al (1996) noted that the Institute of Medicine (1978) described PHC as the
provision of integrated, accessible health care services by clinicians who are accountable for
addressing a large majority of personal health care néedsloping a sustained partnership

with patients, and practicing in the context of family and community.
To ensure clarity, the report explained further the terms used, including:

1 Integrated: Dealing with any health problem at any time in a way thatieéfgct
combines services to meet an individual 6s
1 Accessible: Easy to get services (without barriers of culture/language, finance, location,
and administration).
1 Health care services: Services provided by professionals directly to promote, maintain,
or restore health.
Clinician: A person who uses scientific knowledge to deliver health services.
Accountable: Responsible.
Personal health care needs: Physical, mental, emotional, and social needs of an
individual.
1 Context of family and community: Undessh di ng a personds housing

family situation, and culture in relation to their community.
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3.5. Core Values, Principles, Objectives, and Elements of a Primary Health Care System

3.5.1. Core Values

A public health programme needs a core set of values on which to base its implementation, and

to which all stakeholders can relate. As an example, we will focus on the Pan American Health
Organi sati onods r e pRendwind FRirAdlyGlealliHoaia the An@ricgsTo

help governments understand and organise an effective PHC programme, the PAHO suggested a

set of values, principles, and elements to act as a foundation on which deal with other societal
issues, like tackling social exclusion througtk$ with other sectors; helping to integrate social
and economic development activities; and ensuring clear lines of management and
accountability. It argued that such values
policies, programme implemtaiion and evaluation could be tied and which would make sure
any health services were designed to be in

included:
1 Rights to healtli a social value agreed nationally and internationally.
1 Equityi unfair differences in health status, access to services and treatment.

1 Solidarityi how people cooperate to achieve the common good.

59

W o

t

h



3.5.2. Principles

Principles develop values and help to link them to the implementation process; they provide a

foundatond6r | egi sl ati on, policies, criteria, eval
proposed principles were:
1 Responsivenessmeet i ng i ndividual sé needs in a sen
1 Government accountabilifya s sur i ng citizensd6 health right
1 QualityT the bestind most appropriate services are provided ensuring dignity and
respect.
1 Social justicd focusing on health inequalities, especially for the most vulnerable.
1 Participationi to develop needied services (on a micro and macro level) and ensure
accountabity.
1 Intersectorialityi different sectors working together to meet the holistic needs of
individuals.
1 Sustainabilityi strategic planning and long term commitments.

3.5.3. Objectives

Primary health care is a method of providing health services; hovikgez,are many different

interpretations as to what PHC can actually mean. Lamarche et al (2003) tried to distil these

interpretations into six objectives, suggesting that a PHC model should be:

1.

Effectivei aim to improve or maintain health.

Productivel ensure services are provided and funded efficiently.
Accessiblé ensure people can travel to and obtain all types of services.
Continuous ensure services are provided whenever they are needed.

High qualityi conform to recognised professional standaads, perceived by patients to

be respectful and appropriate.

Responsivé consider the needs and expectations of service users and/or carers.
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3.5.4. Elements

The PAHOGO6s report also highlighted how an eff
(PAHO/WHO, 2007)Identifying specific elements that make up a good operational system can

help governments and health authorities develop services in relation to agreed criteria. Some of

the key elements of a good PHC programme that were identified included:

1 Accessibilityi ensuring equity.

1 Acceptabilityi taking into account needs, preferences, values, culture, and monitoring

whether people will actually use the services once accessed.
1 First contact the main point of entry to the health and social care system.

1 Comprehenseness all levels of service should work together to provide for the needs

of the whole population through a range of treatments e.g. prevention, specialist care.

1 Integrationi joint planning and delivery of all services, ensuring clinical and individua

perspectives.

1 Prevention and promotidnensuring cost effectiveness; appropriate resource allocation
can also support communities to address their own health needs, thus responding to social

determinants of health.

1 Appropriate and effective ensuringcost effectiveness and that diagnosis and treatment

is sensitive to the needs of the individual and not based solely on, for example, disease.

Any elements of a PHC programme should reflect the core values, principles, and strategic
objectives ofthenatt6 s heal t h system. For the system to
and stakeholders to sign up to agreed values and principles and develop effective joint working

procedure$ both in terms of planning, operation, and evaluation.
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3.6. Models ofPrimary Health Care
Lamarche et al (2003) identified four types of PHC models:

Professional modelThis provides patients with a continuous service. Usually, it comprises a
health care team with a physician and a nurse. The nurse liaises withemttoes and ensures
clinical services are provided jointly. This approach is used in Denmark, the Netherlands, the
UK, and the Health Maintenance Organisation (HMO) staff model of the US.

Coordinated professional modé&nsuring PHC is accessible. In Caagphysicians working
alone are a patientdés entry to the healthcare
open model of the US.

Integrated community modeJlsing information technology to promote communication between
providers; taking respaibility for continuity of care; offering services whenever needed and

working together to ensure that a wide range of services are available.

Nonintegrated community moddDffering a wide range of services, but directly and alone, with

no integrated irdrmation technology, or continuity of care, or constant service availability.

As defined above, the integrated and-megrated models aim to meet the health needs of a
geographic community and they support community development. Finland and Swedeseboth
community models (Finland the integrated model and Sweden thategnated model). The

approach is characterised by the governance structure using public representatives, multi
disciplinary teams, and a sessional payment structure (method of ratmmewhich is often

used by hospitals to pay physicians for O0sess
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3.7. Implementation of Primary Health Care
3.7.1. Primary Health Care Approaches

There is no definitive way to approach PHC. Each natiomeempment must decide what it can
afford, and must respond to its own social, cultural, economic, and political situation. Some

approaches include:

Selective primary healthcare:n devel oping countries, PHC has
process, focusmon a few, highmpact services, which target the most important health

challenges in that particularly country e.g. some infectious diseases, child mortality (Walsh &
Warren, 1979).

Comprehensive primary health cata:Costa Rica, Brazil and Cuba foraanple, more

nationallycomprehensive systems are beginning to be developed (WHO, 2003; WHO, 2004).

Primarycarel n Europe, Oprimary cared means a progr

into the health system for the whole population (Boermaeiniig, 1998; Weiner, 1987).
3.7.2. Summary of Primary Health Care Approaches

Renewing Primary Health Care in the Ameri¢BAHO/WHO, 2007) summarised the main
differences of primary health care, comprehensive primary health care, and selective primary
health care (as seen in Table 1).
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Table 1: Approaches to Primary Health Care

Emphasis

Primary Health Care definition

Approach

Level of care in a health

servicesystem.

Refers to the first point of contact with, or the entry point into, the health
system.

Primary care constitutes the first level of care in a continuing health care
process and would commonly be delivered at a clinic, health post, or a p
practtioner's surgery.

Primary care focuses on personal health or individual health care and is
predominantly curative (or therapeutic), preventive, and rehabilitative in

nature.

A strategy for organising
health care systems and
society, topromote
health.

The comprehensive PHC approach, as elaborated atAtep@mbodies a se
of five key principles:
1. Comprehensive care (which includes a combination of preventative,
curative and rehabilitative, and promotion services)
2. Intersectoral c@boration and action
3. Active community participation and support of empowerment
4. Appropriate care and use of technology
5. Equity.
Given the preequity principle, universal coverage, access to health care,
resources are the foundation of a comprsfive PHGbased health system.
Other cornerstones of the comprehensive PHC approach include:
1 Anintegrated referral system, which facilitates the delivery
continuum of care to clients across different levels and places of c
the health careystem without interruptior|
1 Multidisciplinary health teams, including communbigsed health car

workers.

Rather than focusing on the individual, comprehensive PHC uses a
public health lens and uses the family and community as the focus
toassessriskp,r i ori ti es, and plan inter
social determinants of health are emphasised in this process.

At a oOo6mini mumbéb, comprehensive PH
basic elements or core activities ranging from an adequate supply

of safe water anbasic sanitation, to the provision of essential

drugs.

Comprehensive PH(Q Primary Care

Specific set of health
service activities geared

towards the poor.

Focuses on a limited number of highpact interventions to address some
the most prevalent health challengesleveloping countries. Although
initially conceptualised as an 6

became institutionalised as an approach on its own.

Selective PHC

Source: Pan American Health Organisation and World Health Organisation, 2007
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3.8. The Primary Health Care Team
3.8.1. Composition

In most industrialised countries, physiciead primary health care teams are most common,
even though collaboratively ganised teams have been promoted since the 1970s (Sicotte et al,
2002). In 2002, The World Health Organisation defined the PHC team as:

6a group of persons who share a common heal't
determined by community needs, to which theeament of each member of the
team contributes in a coordinated manner, in accordance with his/her competence and

skills and respecting the functions of other
(WHO, 1985 cited in Sicotte et al, 2002: p. 992)

The staffing of PHC teams can vary, bugeneral, they comprise GPs, practice nurses,
community nurses and sometimes even pharmacists. More recently, they have begun to include
psychologists, occupational therapists, diabetes nurses, physiotherapists, dieticians, podiatrists,

and social workers.
3.8.2. Teamwork

The PHC team is an interdisciplinary group that works collaboratively. This style of working

requires skills (which has a training implication), giving team members the power to allocate
resources and coordinate a range of differentsexvice | n t urn, this &édcommi s
facilitate the development of new services and the improvement of existing health services, for
example dental care, medical care, or community support. In the literature, three models appear

to define the way tkiteamwork functions (Starfield, 1998):

Delegated model The physician is the 6team | eader 6 wi
roles within the team are defined by the tasks that are performed; physicians tend to perform

primary care tasks ambn-physicians perform all the supplementary roles.
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Collaborative modelThere is no designated leader and all primary care tasks, financial and legal
responsibilities are shared. There are wusuall
di fferent patientsod6 needs ( St otidualsdariagxiely , who
care (Freeman & Hjortdahl, 1997). Many community health centres throughout the world are

based on this model, including the Center Locaux de Services Communautaires in Quebec, and
some HMOs in the US.

Clinical consultative modelThis model provides specialist care, depending on the skills and
interests of the staff withintheteana | t hough not necessarily in re
needs. This model develops hierarchies over time as one specialist dominates another, especially

when one person controls more resources than others (Starfield, 1998).
3.8.3. Patient Outcomes

There have been a range of studies that have focussed on the impact of PHC services (especially

physicians) on patients6é pengceptions, their h

Vogel and Ackermann (1998) showed that the number of primary care physicians was related to
increased life span and reduced dbirth weights. A UK study by Gulliford (2002) demonstrated
that the standard mortality ratio for-athuse mortality at5 to 64 years of age was lower in areas

with a greater number of GPs.

Moreover, in Sweden, Moore (1992) illustrated that PHC services reduce the number of people
being referred to specialist secondary services (consultants and emergency care) andeeduce a
adjusted total health care costs. In addition, Kohn and White, (1976) discovered that there were
higher rates of people visiting physicians (which could not be accounted for by greater health
needs) when there were more specialist services on offegémemnalist (primary) care services.

The suggested reason for this is that special
corticosteroid is used on asthma patients by allergists than family paediatricians and physicians
(Engel et al, 1989).
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3.9.Benefits of a Primary Health Care System
3.9.1. General Benefits

There have been many studies undertaken to assess the benefits of PHC systems. Most
international studies demonstrate that when compared with countries with weaker primary care
systems, couries with stronger PHC achieve higher user satisfaction, lower healthcare costs,
better and more equitable health outcomes and are more efficient (Baicker & Chandra, 2004;
Van Doorslaer et al., 2004).

Other studies have shown that people accessing prraagyover time have fewer

hospitalisations, less emergencies, better compliance and improved satisfaction than those who
do not (Rosenblatt et al, 2000; Weiss & Blustein, 1996). Forrest and Starfield (1998) and
Raddish et al (1999) proved that localitigsh a strong PHC system were more efficient (in

relation to time saved in consultation, fewer laboratory tests and less health care expenditure).
Another case study showed that the overall rates of hospitalisation for certain conditions (e.g.
pneumonia, dnary tract infections, chronic pulmonary obstructive disease, angina) reduced

when the PHC system was improved (Bermu@amayo et al, 2004).

Finally, it has been suggested that PHC health systems improve equity as they are less expensive
for individualsand more cost effective for societies, especially compared to more costly,
specialityorientated care (Grumbach, 2002).
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3.9.2. Specific Benefits
There are a range of tangible and intangible benefits from a PHC system, as set out below.
3.9.2.1 Longitudinality

Care over time is a feature of PHC that i mpac
over 2,000 patients in 89 UK general practice
' i sts (rat hen where agemabpgactiiongy @P)lhad «rtown)the patient for long

periodi were significantly more satisfied with their care (Baker & Streatfield, 1995; Baker,

1996).

A US survey of patients in 1988 found that individuals with a known doctor received better
screeningdr breast cancer, recommended immunisations and used more services when in poor
health than individuals who identified a location as their only way of accessing health services.
However these findings only related to people who reported -@raditional $e (e.g., a hospital
outpatient clinic) as their source of care. In addition, the study made no distinction between
having a specialist as a regular source of care and having a primary care physician as that source

of care (Lambrew et al, 1996).
3.9.2.2.The Early Management of Health Problems

One US study examined the relationship between having a primary care doctor as their source of
care and hospitalisatidnwhich would not have occurred if there had been good primary care in
place. Merwith hypertesion who had been admitted to the hospital from the emergency room

in a large metropolitan area were divided into two groups. One group was composed of those
who were admitted for a preventable complication of hypertension; the other group was admitted
for a condition unrelated to hyp&nsion. The study found that those admitted for the

preventable complication were four times more likely to lack a primary care source than those

admitted for a condition unrelated to hypertension.
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This was even thease after considering other factors, like absence of health insurance, level of
compliance with antihypertensive regimens, and alcohol or drug related problems. These results
suggest that those men with a primary care provider were relatively bettetgucgainst

hospitalisation for a preventable complication of a common medical problem (Shea et al, 1992).
3.9.2.3. Integrated Care

Continuity of care and identifying probl ems a
package. When different asseissand health workers provide an individual with care at
different times, there can be problems with the coordination of the care. These problems can be

resolved if the same person sees the patient regularly or if medical records are update accurately.

The Dutch study by Vierhout et al (1995) examined 12 GPs, who had patients affegleks

with orthopaedic problems for whom the doctors were considering referral because they were not
sure of the diagnosis or what care to offer. Patients were randenslyiagned t o O oi nt
consul tationd sessions with an orthopaedist o
to refer or not, as they chose. A year later, the patients were evaluated by an orthopaedist not

involved in their care. There were signi€ ant | y f ewer referrals and d

consul tationd care group, without negative ef
note that more patients were symptom free attheyoeear f ol | ow up meeti ng i
consultat on® group than in the Ousual 6 care group.

Coulter et al (1989) found in their UK survey that the vast majority of referrals were for short
term consultations and care, and patients were expected to continue to return directly to primary
care as required.his was evidenced by the fact that some referrals were sought for particular
treatments or surgical procedures (36%), specific diagnostic investigations (35%), management
advice (15%), reassurance of the generalist or patient (4%) and for long terersransf

responsibility from primary care to other specialty care (10%).
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3.9.2.4. Improving the Quality of Clinical Care

Most studies that compare generalists and specialists suggest that cespitidic quality of

care provided by specialistsislgett when the condition is in the
interest. In this situation they use quality care indicators, like success of eipeatie

preventive procedures or of indicated laboratory tests, for monitoring disease status (Harrold et

al, 1999).

Studies designed by specialists to compare the quality of care of specialty and generalist
practices often find that specialists are better at following guidelines. For example,
gastroenterologists used antibiotic therapyHeticobacter pyloriearlier than generalists did

(unless they were in a group practice working alongside gastroenterologists) (Hirth et al, 1996);
asthma management was better in practices of specialists dealing with asthma (Bartter & Pratter,
1996).

3.9.2.5. Primary Care aslie First Point of Contact

When primary care is used as the first point of contact, it facilitates entry into the rest of the
health system. In a study comparing visit rates in two group practices (Starfield, 1983), children
in the group practice plan whequired a referral from a primary care provider before visits to
other specialists, had fewer visits to these specialists than children in the plan not requiring
referral. There is no indication that the additional visits in the latter plan led to besttr bf

the children.

Canadian studies by Roos (1979) showed that tonsillectomy and/or adenoidectomy were more

often present in children who had been referred from a paediatrician or from someone who had
received paediatric contact than in those childvbo had just visited an ear, nose, and throat
specialist. The childrends care outcomeées were
these children had fewer postoperative complications, a greater decrease in respiratory episodes

following sugery and a greater decrease in episodes of otitis media following surgery.
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3.9.2.6. Comprehensiveness

Comprehensiveness is a feature of primary care that enables a team to assess all the health needs
of an individual and subsequently fund care thatiisltao r ed t o t hat personés
(1988) found that the third most common reason for patient dissatisfaction (after lack of response
to treatment and inconvenient location of offices) was the failure of physicians to be interested in
the behaviaral problems of their children. Another study found that comprehensiveness was the
second most important characteristic of care (after continuity) for patients at a primary care clinic
for adults (Fletcher et al, 1983).

3.10. Primary Health Care Challengs

The universal values of PHC have remained unchanged over time however, implementing PHC
must respond to global population increase, changes in life expectancy, economic developments,
environmental changes, and changes in quality of life. Some exarmphesfactors that are

affecting the way PHC systems can operate are set out below.

3.10.1. Demographic Changes

Primary health care services must operate differently to respond to the changing health needs of
growing populations. Urban populations makewpr e t han 50% of the worl
although rur al popul ations boast the | owest i
over two billion in the past 30 years and will continue to increase. In developing countries, the

largestincreasesr e wi t hin the ol der persondés category
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3.10.2. Economic Growth and Crisis

Primary health care should be a key way to protect the health of people who face economic
challenges (WHO, 2008). Such challenges includeisieen oil prices, food crises, and the
possibility of a global economic recession. The gap between rich and poor continues to widen
particularly as a result of economic growth experienced by the minority. In the 1980s, some
middle- and lowincome countes faced economic collapse because of the debt crisis and global
economic recession. This has forced them to cut expenditure in a variety of public services
including health services, and thus threatened PHC.

3.10.3. Globalisation

There are many challengessks, and opportunities that we face in this new era of globalisation.
Trade agreements will limit the range of policy instruments that governments can use to access
essential health services or medicines (WHO, 2008); these instruments include uiadellect

property rights, health and health related services, domestic regulation, and tariff reduction.

The new Global Health Governance discussions are complex yet vital in relation to the way PHC
develops in the future. Global goals, movements and alliathee®jillennium Development

Goals, social determinants of health, health as a human right, and Global Fund to Fight AIDS,
Tuberculosis and Malaria (GFATM) are all initiatives that will impact strongly on the future of
PHC.

Communication is one of the laiggjempacts on the way PHC is delivered throughout the world.
Mobile phones and the internet can link remote health centres/communities and warn of
emergencies. There are also commercial interests that challenge the influence of public health
bodies; compaas are using sophisticated marketing methods to persuade some isolated rural
communities to smoke, or eat new (potentially unhealthy) types of food or find new
entertainment thus changing their lives feeveri and not always for the better.
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3.10.4 Worldwide Health

Al t hough there has been an i mprovement in the
children died in the 2000s than in the 1980s or 1990s), and overall life expectancy has increased

by seven years, this has facilitated a nsthe number of private sector providérghich has

not been regulated effectively. This trend needs to be monitored and controlled.

The movement of qualified staff from the Third World to more prosperous countries is also
becoming a problem, leaving muaeeded gaps in the skill base of these poorer countries
(WHO, 2008).

3.10.5. Primary Care Practice

Primary care practice faces some specific challenges including recognising and managing two or
more coexisting medical conditions at the same time (cadity}y maintaining the best practice
characteristics of PHC, improving equity in health populations (Starfield, 2001), and preventing
any undesirable effects of medical care.

3.10.6. Environmental Changes

Effective PHC systems are vital if the world isctape with the environmental changes and
challenges that it is facing. Primary health care can help prevent malnutrition, promote healthy
eating, and agriculture (WHO, 2008). The Eastern Mediterranean Region is experiencing terrible
drought conditions and decline in agricultural biodiversity. There are also major climatic
disasters that are being experienced more frequently by countries throughout the world.

It is ironic that climate change is partially caused by (and exacerbated by) the existing
environnental problems that began due to the increasing demand for resources and the

purchasing power of most of the worl dbés popul
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3.10.7. Civil Society's Role and Contribution

Civil society comprises the voluntary, civic and, social organisatioosrisociety, as opposed

to the state structures and private institutions, which often carry most power and control. There is

a strong movement whereby partnerships and th
strength and gravitas. This voice can badwocate for the values of PHC and support its

development through developing skills, recruiting volunteers, providing training, undertaking
research, and developing the ability to provide health services. This service provision should not

be a cheap optig but a way to provide sensitive and appropriate services even ttohraath

individuals (WHO, 2008).

3.11. Summary

Primary care is defined as a set of functions that can be combined to provide unique care; it is
usually based in the community and eealpeople to access the health system easily for any
new or chronic health need. Models of PHC can vary depending on local social, economic,
political, or environmental circumstances. Primary health care provides a-gergoed service
over time and itan respond to most conditions. Primary care provides preventive, curative and

rehabilitative services to assure health and wellbeing.

Primary care ensures individuals receive integrated care. It forms the basis for, and determines
the work of other levslin the health system. However, it also shares some characteristics with
other health system levels for example, quality, accountability, access, cost, attention to
prevention as well as therapy, rehabilitation and teamwork. It does not represetdrshort
consultative care (secondary care), nor does it provide long term disease management (tertiary
care). Primary health care also coordinates care when there is more than one health problem; in
addition, staff in the team can manage resources to promaigam and improve health in light

of the local economic conditions (Starfield, 1998). Ultimately, PHC can provide a sensitive,

guality service that responds to the holistic needs of the individual.
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Chapter Four: The History and Characteristics of theState of Kuwait

4. Introduction

This chapter will give a brief overview of the state of Kuwait, its welfare arrangements and

particularly the health system.
4.1. Facts

Kuwait is located in the north eastern area of the Arabian Peninsula, bounded ast thetbe

Arabian Gulf, on the north and west by the Republic of Irag, and on the south west by the
Kingdom of Saudi Arabia( as shown in Fig.2). It comprises an area of 17,818 square kilometres
(CIA, 2010). Between 1899 and 1961, Kuwait had a bindingeageat with the British Empire
whereby Kuwait was guaranteed security and protection, and assurances that it could conduct its
own domestic affairs. After this agreement ended on February 25, 1961, the state of Kuwait
drafted its own constitution and becamtully sovereign, independent, democratic Arabian state
where (among other things) its official language became Arabic and its official religion became

| sl am; | aws were based on the | sl amic Shar.i
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4.2. Demographics

I n 2009, Kuwai tdés popul ation was nanKiwas, 132; 5
Kuwait has one of the fastest growing populations and is ranked fifth in the world. There is a
high proportion of foreign immigrants (15.65 migrant(s)/1,000 population), probably because of
the high unqualified skilled workers within Kuwatgety; it also has a high proportion (69%)

of expatriates (Kuwait Times, 2010). The birth rate in Kuwait is 21.64 births/1,000 population,
which ranks Kuwait 82nd in relation to other countries. The death rate is 2.29 deaths/1,000
population, which ranki 225th in relation to other countries. Total infant mortality rate is 8.75
deaths/1,000 live births (male is 9.35 deaths/1,000 live births, whereas female is 8.13
deaths/1,000 live births). These mortality rates rank Kuwait 160th in relation to otin¢iesu

The life expectancy is 77.89 years (males is 76.64 years; females 79.18 years). The total fertility
rate is 2.7 children born/woman, making Kuwait 77th in relation to other countries (CIA, 2010).

4.3. Education

Education for all Kuwaiti childreng(14 years) is free and compulsory (UNICEF, 2003; Oxford

Business Group, 2010), and isrankedtwentyne i n t he United Nationos
Programme (UNDP) Human Development Index, which makes it the leading Arab nation in the
provision of education (Orfd Business Group, 2010). Saad Akashah, a senior adviser at the

Arab Fund for Economic and Soci al Devel opment
education longer than anywhere in the region. This is the foundation on which the country was

b ui | &colsegdence, Kuwait has strong indicators of educational achievement (Oxford

Business Group, 2010: p.180).
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Excluding expatriates, scheaged Kuwaitis represent 40% of the local population, or 426,000
potential students, which is a large numtoerany education system. In 2006/07, there were 703
Government schools providing education to 340,000 students, and there were 458 private schools
teaching 178,284 students. For both public and private schools, education is controlled by the
Ministry of Education, and attendance at the state schools is restricted to Kuwaiti children, the
children of teachers working for the Ministry of Education, and the children of expatriates who
obtained residence prior to 1960 (Oxford Business Group, 2010). In 2066/6% of students

were educated in state schools, although private education is now becoming more popular,

especially for expatriates (Oxford Business Group, 2010).

The percentage of Gross Domestic Product (GDP) spending on education increased by 10%
between 1997/1998 and 1999/2000 (UNICEF, 2003), which is in line with international trends in
education. Mubarak Al Adwani, Assistant Resident Representative for the UNDP in Kuwait said:
OKuwaitdés education sector i s gaishigeandfermaler k ab |
enrolment as a percentage of male enrolment (114.9%) is very high. We have reached the

Mill ennium Devel opment Goals in thil8)larea. 6 (
2008/09, Government spending on education focused anesalHowever, in the following

year, the focus moved to equipment and facilities as the Government aimed to open 16 new
schools in 2009/10, and a further nine in 2011. Technology and information and communication
technologies (ICT) have also become intpot, propelled by Moudhi Al Humoud, the 2009

Minister of Education and Higher Education. In June 2009, the Ministry of Education proposed a
budget of KD2.226 billion ($7.92 billion) for 2009/10, which was a slight increase from 2008/09
(Oxford Business Gup, 2010).
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4.4, Economy

Over the |l ast two centuri es, Kuwaitds O6si mpl e
handharvesting pearls, and trade with Basra, India and East Africa. However, after oil was
discovered, the per capita GDP in Kuwagtcame one of the highest in the world. The oil sector

I's the main source of national income in Kuwa
income. Kuwait exports can be categorised as oil exports, which include oil and natural gas, and
nonoil exports which include exports of national origin andengported goods. In 2004, the oil

exports totalled $26.65 billion, whereas the fodrexports equalled $1.95 billion (Merza, 2007).

In the twentieth and twentfyrst centuries, economic development grew daspite the losses of

the 19901991 Gulf War, Kuwait has been transformed into the modern state we recognise today
(Merza, 2007). Much of the income from high oil prices has been invested in a sophisticated

welfare system, particularly in education, pabiiealth, employment and housing.

4.5. Welfare Regime

There are a variety of different mechanisms provided by the Kuwaiti Government that aim to
support Kuwaitodos citizens. However it shoul d
to access healttare in the public sector (Oxford Business Group, 2009). The Kuwaiti
Government provides welfare support include: providing free health services; helping people
find employment; encouraging home ownership by subsidising mortgages and household utility
cods (Ryan, 1984); expanding public housing; providing payments to families based on numbers
of children in order to increase the population (Merza, 2007); making payments to couples when
they marry and for every child born Blustan & Batistella, 1988) arslibsidising utilities like

water, gas, electricity, and telecommunications. It is interesting to note that Government support
for older peopledivorced women, and orphaisscomplementetly Kuwaiti tribes, clans and
extended family networks; thereforeetl is not too much poverty among Kuwaiti citizens
(Bertelsmann Stiftung2009).
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As oil generated such an enormous economic growth, it led to a gradual rise in the labaur force
particularly in the form of expatriates working in the country. Tn@wvth also caused the
Government and the private sector to spend more on development projects and programmes. As
a consequence of these Government activities and of the economic growth, Kuwait has seen its
working population increase from 47% in 1995 894%in 2005. It is worth noting that Kuwaiti

women have increased as a proportion of the work force from 29% in 1995 to 40% in 2005; this
reflects the increased educational levels among Kuwaiti females and gradual shifts in societal
perceptions of women (Mea, 2007).

4.6. Summary

Before Kuwait became an independent sovereign state in 1961, it had a simple economy based
on trading raw materials with Basra, India, and East Africa. After oil was discovered, the income
it generated transformed the state into@e developed country with an array of public and

private development programmes and a comprehensive welfare system, supporting public health,
public education, housing and employment. Because of strong social welfare, that is provided by
Kuwait governmat, there is strong growth in the population and in the work fioreeh a

societal shift regarding perceptions concerning the employment of women.
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4. 2. Devel opment of Kuwaitoés I nformation Tech
4.2.1. National Information Technology Straegy

Kuwaitds Government decided it wanted to i mpr
in order to support government development and public demand. This initiative was prompted by
the 2004 National Strategy for Building an Information Societgonjunction with authorities

in Singapore. The plan was developed in coordination with the World Summit on the

Information Society (WSIS) regional action plan of West Asian countries. Therefore in 2006,
Kuwaitds government s tnformatipn Technelogf ehchwaa | Agency
affiliated to the Government cabinet. This Agency set nationwide IT policies, implemented the e
Government project, managed the Governmentos
resources, ran general awaremeampaigns on IT, coordinated IT development actions and

plans with other Governmental institutions and set methodology, standards and patterns (United
Nations, 2007).

4.2.2. Information Technology Infrastructure

Kuwai tds | nfor mat i chnolagy(tCT)tastractuneiisagy@adually n T e
growing, both in terms of wireless and wired capabilities. Factors that have supported clear ICT
connectivity in Kuwait include: ICT application needs, IT system requirements, services offered

by internet serviceroviders (ISPs) and mobile phone companies, the relative increase in e

services offered by the private sector and Governmental institutions, operation requirements,
transactions, monitoring and IT security. The infrastructure that has been generattéf®m

el ements comprises (I SPs), mobile phone compa

Telecommunications.
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In Kuwait, four large ISPs provide comparable services. With the help edri8€h incentives
and promotions, WFi is used widely irhouseholds using a digital subscriber line (DSL), which
provides a high capacity, low cost service and covers urbaniatieiads popular with families.
Wi-Fi is also provided in public places, like shops, service stations and cafes, leading to a

decreas in the number of internet cafes.

Kuwait boasts three mobile phone companies (with a fourth pending). They can compete with

traditional ISPs because they own a share of the internet market and can provide greater capacity

for data transfer and internetrotectivity (up to 256 and 512 kilobytes) from their upgraded
mobile phone networks (third generation (3G) technology). Although coverage is good and it is
portable and mobile, this service costs more than DSL, has a smaller capacity, and is linked to

only one user instead of a household.

The Ministry of Telecommunications controls the wired network in Kuwait, which has grown in
capacity due to the rise in demand for all types of services. Mobile phone companies and ISPs
rely on the Ministry of Telecommunitai ons 6 services to operate
from the Ministry electronic circuits and sites. There are 31 main switchboards in Kuwait with a
capacity of 776,000 lines; 518,000 of which are in use (65% of the total lines). In 2008, the
Ministry increased phone numbers from seven to eight digits in order to meet landline demand
and make numbers adhere to international standards. At a cost of KD45 million ($165million),
the Ministry plans to develop and upgrade the landline network so thatidhe, internet, and

TV can be used on the same cable, by linking residential and commercial units directly with

switchboards through fibre optics.
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According to the I nternational Telecommunicat
personal comyters (PCs) in Kuwait in 2005 reached 600,000 (22.3 per 100 inhabitants)

compared to 400,000 in 2003 (16.10 per 100 inhabitants), reflecting public demand. Sales in
software grew in 2006, whereas pirated copy sales decreased. Government institutions have
increased their use of financial credits to provide IT hardware, applications and services whilst

expanding their use of ICT applications and mass licensing agreements (United Nations, 2007).
4.2.3. Accessibility and Usability of Information Technology

E-Government services are being developed by the Central Agency for Information Technology
to ensure there is a central electronic method or portal allowing the public to access services. The
hope is that information on public services will not only be pubtisibut that the relationship

between the public and Government services will shift to become interactive and finally achieve

transaction status.

Currently, Government websites only provide information on the services they offer. Some
enable users to tragjueries or applications, but these mostly foHogvenquiries submitted in
person or provided in electronic files downloaded onto PCs. The increasing use of the short
message service (SMS) can also facilitate public access, which is a cheap intenawtofe fo

information exchange.

The ICT transaction stage has still to be achieved. Electronic transactions between

administrations and employees are limited and do not have any official or legal status, although
payroll and payroll deduction systems @overnment employees are quite sophisticated.

However, only a few documents are being exchanged electronically. Successful experiences in
document management systems at Government | ev
developed by the Ministry ddefence for document archiving and recovery. The ministries of

Defence, Social Affairs, Labour and the Interior have worked together to implement the same
system (United Nations, 2007).

82



4.2.4. Training

Training is another element thatis neededtoensuKuwai t 6s capabilities
technology can develop successfully. More training is needed to improve the skills of people
with poor IT literacy. Work progresses on anigzen programme, which aims to train people to
become advanced informatiarorkers (United Nations, 2007); partner agencies involved are the
Central Agency for Information Technology, the International Computer Driving Licence

(ICDL) of the Gulf Cooperation Council and the Cambridge IT Skills Certificate.

4.2.5. Information Techrology Security and Privacy

Kuwaitds Government agencies do not maintain
warrant the development of technical measures to protect data and privacy in the public sector.
However, as a preventative measure,@overnment has set out some basic rules in the

suggested draft law on electronic transactions where lists or legal frameworks are applied to the

circulation and confidentiality of documents (United Nations, 2007).

Information and network security inclugleneasures that focus on software and hardware

program operations, the supply of computers, servers and network components and services that
provide connection to the internet and other government institutions. Regarding databases,
secured socket layersapncryption technology are utilised.

Kuwaiti Government administrators have electronic document management systems, with
electronic protection and data backup provision. Security measures for ICT systems are regularly
updated and systematically checkeolwhver, there are still large gaps in human resource

capabilities so training is seen as a high priority.
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4.2.6. Examples of Information Technology Applications

In Kuwait, information technology applications are controlled by the state; there has been little
unrestricted development, in comparison with the general economic development sector. The
Government provides certain economic activities |i#meking withairline companies,-e

trading, online banking andgayment.

Crucially, the health sector has seen the potential for information technology to improve its
effectiveness and efficiency. At Kuwaitbs Mi
isrsponsi bl e for computerising the countryos
hospitals, as well as registering births and deaths, wireless networking and developing a
database.

There are three departmental sections or functions within the infomsastem department: 1)
system development; 2) operations and 3) technical support.

1. The system development section includes a focus on projects, programming and

monitoring.

2. The operations section is accountable for planning operations, implementatiect;rogl!

statistics and image processing.

3. The technical support section is responsible for operating the system, developing the

database and training issues.

The information department has succeeded in
so that when a patient visits a clinic, their identity card is entered into the computer and their data
can be retrieved from the server. The doctor is able to examine the patient and enter their health
information into the system; this includes diagnosis mettion, which is linked to the pharmacy
system in order for patients to collect their medication. The birth and death registration system
has also been computerised and the information system department is in the process of
comput er i si ng onalae spemalisadtheaithtcare faciitigs (WHO, 2005).
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The Ministry of Health (MOH) wants a health care system that sustains an information system,
which can automate the workflow in dispensaries, dental systems, medical centres and the six
health aresand their respective hospitals. There are plans to develop an online portal for its
health and medical activities and for supporting job applications for public sector online

positions (United Nations, 2007) within thegevernment system mentioned above

Similarly, the Ministry of Education has developebtarning and ¢eaching. The Ministry will
implement the dearning project in partnership with Microsoft and the Regional Software
Centre. This project has developed a staged process for pupilgrteastd parents to access
elements of the curriculum online and on-B@Ms and to access special software (known as e
bags) to aid the learning process. Each student is assignedaihazcount to facilitate the
process and track progress. Schools las@ been encouraged to create their own websites
through the site of the Ministry of Education (United Nations, 2007).

4.2.7. Summary

In 2006, the Kuwaiti Government founded the Central Agency for Information Technology, in

order to set a strategicditec on f or the countryods information
infrastructure still has some way to go, but there are growing wireless and wired capabilities,
including four leading internet service providers, three established mobile phone congrahies,

the Governmentds own Ministry of Telecommunic
across the country). There are a range of mea
capabilities, for example, plans to improve the landline network astaof KD45million

($135million) so that the phone, internet and TV can be used on the same cable, by linking

residential and commercial units directly with switchboards through fibre optics.
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TheCentral Agency for Information Technology is tryingingprove public access to its services
through developing the gervices available. It wants to shift the relationship between the user
and the services; from the Government publishing information in a passive manner, to
developing an interactive proceasd finally achieving a system that facilitates the use of
transactions. The Ministry of Defence and the ministries of Social Affairs, Labour, and the

I nterior are currently working together to
(United Natons, 2007).

To ensure an effective development and usage of information technology, it is clear that training
is imperative both for the wider public who need to use the technology (perhaps to access public
services), and also for the staff who are rugnire systems. There are particular training gaps in
maintaining and developing security systems, which is extremely important in relation to
confidentiality and protection from viruses. The Kuwaiti Government has set out some basic
rules in a draft law oelectronic transactions where lists or legal frameworks are applied to the

circulation and confidentiality of documents (United Nations, 2007).

In terms of how information technology can be used in practice, there are many examples as to
its importance ttoughout all areas of life. Crucially, the health sector has seen the potential of
information technology to improve its effectiveness and efficiency. The Ministry of Health
(MORH) is already harnessing its potential. In addition, the Ministry of Educatioeginning to
develop ways for-¢earning to become a core element of its strategy.
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4. 3. Devel opment of Kuwaitodés Health Care Del.

Before the 1900s, traditional medicine was practiced in Kuwait with herbs and plants used to
prevent andure illness. Initiated by the then ruler of Kuwait, Sheikh Mubara#@bah, an

American mission was founded in 1912, providing primary care services; in 1917, a new
dispensary and a new Government clinic for women were established. Although therenwvere fe
skilled practitioners, health services and vaccinations against some diseases were provided by the

Department of Health, which was established in 1936.

A key step in building a more structured health delivery system came with the founding of the
first hospital in 1949 the Amiri hospital. Two other fundamental developments were the school
health programme and the Emergency Medical Services initiative. By 1960, there were 16 clinics
in Kuwait meeting the health needs of the population, including therividtand Child Health

(MCH) Centre and localityased centres in Qibla, Murgab, Hawalli and Dasman. By 1964 there
were 11 MCH centres plus a psychiatric hospital and a hospital specialising in chest diseases;

this was the beginning of a comprehensive heddlivery system.

The Ministry of Health (MOH) -aweitedindeperadéneed i n 1
Kuwait s experience in delivering health serv
two separate departments to be established; artiiegnt of curative medicine and a department

of preventive medicine. With the number of hospitals growing (11 by 1980) and a range of

clinics established throughout the country, the health delivery system had expanded so much that

it was clear it needed e organised differently to cope with demand (Naim et al, 1986).
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4.3.1. Health Care Legislation

Legislation rooted the principles of health care in Kuwait and this stemmed from the
Constitution. There are four articles that provide the prinddptend Kuwaiti health care
(Kuwait Constitution, 1965, Part Il):

OArticle 9: The family is the cornerstone of
patriotism of the homeland form the foundation for the family. Its existence is preserved by

law which stregthens its ties and consequently protects the mother and child.

Article 10: The State provides care to youth and protects them from exploitation and from

moral, physical and spiritual neglect.

Article 11: The State ensures aid to citizens in old agessloe inability to work and

provides them with services of social security and health care.

Article 15: The State is responsible for public health and the means of prevention and

treat ment of diseases and epidemics. 0

It is clear from this extract that Kuvta@onceives a health care system as responsible not only for

the prevention and curing of diseases, but also recognises the need to meet the moral, emotional
social, and ethical needs of the whole populatieni t h ease of access what e
economic, age, cultural, religious, racial, gender, ability/disability etc. It recognises that the

health system must be planned strategically and within the context of the overall national
development plan, with clear policies and most importantly, impeship with the citizens it

serves and in response to locality needs.

The Constitution also legislates for standards of health care delivery, ensuring it is effective and
efficient and meets the highest professional standards. Government contrabigyg pr

especially when private companies deliver services. The MOH is required to liaise with other
countries and to collaborate in cuttiedge research and technology to ensure high standards are

reached at all times (Naim et al, 1986).
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4.3.2. Ministry of Health

TheMinistry of Health (MOH) is a government body that controls the private and public sectors.

Broadly speaking, its objectives are:
1 To maintain and promote the health of the population.
1 To improve physical, mental, and social wellbeing.
1 To reduce morbidity, disability, and mortality as far as possible.

These are longand mediurvterm goals and they are split into different focus areas, like
rehabilitation, buildings, prevention, diagnosis and treatment (Naim et al, 1986); regional
planning ad delivery is also a central component. A political appointee runs the MOH, and the
chief executive or Under Secretary is an experienced medical doctor. Assistardesrdaries
lead different health areas, for example, medical care, finance, drugl@mdrdentistry.

4.3.3. Health Care in Kuwait
4.3.3.1. Health Regions

Regional planning and delivery of health care in Kuwait enables services to meet the needs of the
local population. There are six health regions that provide a complete range otaealth
programmes, including prevention, curing and health promotion; the districts comprise Capital,
Hawally, Al-Jahra, AMAhmadia, AtFarwaniya, and ABabah health. They provide care to about
300,000 people (although there is capacity within the servipeotvide for 500,000 people).

Naim et al (1986) states that each district:

1 Identifies and researches health needs and problems in partnership with other agencies

and citizens.
1 Develops strategies to tackle the health needs of the local population.
1 Provides and monitors primary care services, ensuring they are easily accessible.

1 Raises awareness of health issues, including treatment, emergency services and family

planning.
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1 Provides social, rehabilitation and psychology services for families anddudis.
1 Provides effective and accessible referral, assessment and-tqilpvocesses.
1 Provides appropriate hospital services to complement primary care services.
1 Provides paramedic services and effective administrative services.

4.3.3.2. Health Care Fadities

As stated above, the Ministry of Health provides services in the six different health regions
including primary, secondary and tertiary care. General practitioners, child and family services,
maternity care, diabetes care, dentistry, preventivaaalechre, nursing care and

pharmaceuticals are primary care services provided by a range of regional health centres and

clinics.

Outpatient services, emergency and casualty services and specialist inpatient care, like general
surgery, gynaecology and aésics, paediatrics and trauma care (for Kuwaiti and non
Kuwaitis), are examples of secondary care services provided in six general hospitals across the

regions.

There are over 20 specialist centres and hospitals scattered across the regions, pniéding te
care services, including for example the Sulaibikhat Hospital for Physical Medicine and
Rehabilitation, the Kuwait Centre for Cancer Control and the Kuwait Dermatology Centre (Naim
et al, 1986).

Naim et al(1986) point out that these facilities wbdévelop over time to meet the needs of the
population, as the number of older people will gradually increase and healthcare services will
shift from responding to communicable to rmymmunicable diseases, which constitute more

than 60% of total needs.
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Therefore, funding priorities of the Kuwait government has increased to meet the shifting needs,
such as the growing prevalence of diabetes and cardiovascular disease, through a range of
realigned facilities ; Kuwait was ranked as seventh in the viorichtes of obesity (Shukri,

2009). As an example, in 2001, the cost of care for diabetes in Kuwait was KD6.09
($21.2million), or 2.16% of total health care expenditure. In the same year, the cost of
hospitalisation for breast cancer was KD318,054 (#1illion) and KD749,153 ($2.6nillion)

for essential hypertension. These sorts of costs will continue to increase as the incidence of non
communicable diseases increases (Oxford Business Group, 2010).

The MOH would reassess tiohadindviduel acgeds gre assessedo e n s
effectively and strategies are developed to meet them. One example where this is occurring

already is in the Dasman Centre for Research and Treatment of Diabetes, founded in 2006 and
funded by the Kuwait Foundationrfthe Advancement of Sciences (KFAS), which researches

different aspects of diabetes care (Ontario Ministry, 2009).

4.3.3.3. Health Expenditure

Like other developed economies, Kuwait has steadily improved its-eocimomic situation in
the past two decad, in healthcare sector, about 6.9% of the national budget is allocated to
healthcare, the per capita health expenditure was estimated at US$ 572 in year 2005 and the

government is financing about 80% of health careJahllah et al, 2009).

Since 2002there has been relatively little development in the basic health care infrastructure.
The number of government hospitals (15) remained constant from 2002 to 2008, though the
number of private hospitals increased from 8 to 11, government clinics increasetifto 78

and private clinics decreased from 128 to 115.

91



During that same period, the compound annual growth rate (CAGR) of the Kuwaiti population
was 5.9%. The number of public and private hospital beds decreased only slightly. In 2007, the
MOH said it would spend $173rillion on hospital infrastructure and increase expenditure in
2008 to $3.Dillion to build eight new hospitals (Oxford Business Group, 2010). While hospitals
are being improved and expanded, the MOH has also improved pateitydacreasing the

number of communitpased resources.

4.3.3.4. Demographics of Ministry of Public Health Professionals

As the health needs of the populations have changed over the last three decades, so too have the
ways services have been provideparticularly in relation to the numbers and skills of the

health professional providing the care. The social and cultural changes experienced by Kuwait
have reflected the types of people employed in the health sector, particularly in relation to:

Kuwaitis and norKuwaitis: for example, there were 4,352 doctors working in MOH hospitals
and the total number of employees of the MOH was 33,990. Of this total number, 49.5% were
Kuwaitis and 50.5% were neluwaitis; Kuwaiti physicians represented 39.3%, whereas no

Kuwaiti physicians represented 60.7%.

Ethnicity. there are over 70 Asian, European and Arab nationalities employed by the MOH. After
Kuwaitis, Indians form the second largest nationality, and Egyptian employees represent 16% of
the total expatriate workfce in the Ministry. Filipinos constitutes 5.4% of the total. European
manpower is the smallest sector among the nationalities; 0.4% or 121 European health

professionals are employed by the Ministry (Ministry of Health, 2006).

Gender cultural and sociathanges have particularly affected this issueJ@hllah & Moussa,
2003). Over the past 20 years (Brooks et al,
the way services are provided because work and retirement patterns differ for men and women.
Women are more likely to work fewer hours in patient care, choossurgical specialties, and

tend to retire earlier than their male counterparts. Over the last 10 years, the number of female
medical graduates increased from 10% to more than 50% (FOI4); 20 physician in two in

Kuwait is now female.
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In workforce planning, it would be sensible for the MOH to take into account-soltioal
barriers (e.g., family life, gendeegregation policies), which prevent women entering the

workforce, such asifficulties with women caring for men and -bur shifts (Joyce et al, 2006).

Wagesan increase in wage attracts appropriately qualified people to a given job. In February

2008, the MOH raised the level of pay for health workers to overcome some ofribeslia
attracting a varied array of appropriately qu
rose from KD2000 ($7120) per month to KD4000 ($14,240) per month (with appropriate

qualifications). One Kuwaiti health professional commented:

0 T hhasdalted the brain drain to some extent. It has also improved the quality of
manpower, as people are looking to get the right qualifications to earn the associated
financial benefits. Consequently, there has been a migration back from the privatéosector

the government and there wil/ l i kely be more
(Oxford Business Group, 2010: p.176)

4.3.3.5. Health Indicators

4.3.3.5.1. Health Statistics

In this section, we highlight the more notable health statistics, using comparisons between health
indicators in Kuwait between 2002 and 2006. It is particularly interesting to note comparisons
between Kuwaitis and nelduwaitis (MOH,2006b).

Birth rates there was a 21.3% rise in the number of live births between the years of 2002 and
2006. Overall, botlyender and nationalities showed this increase. In which theferalde

ratio among live births has been around 104:100 in 2006.

Death ratesfor Kuwaiti, the death rate was comparatively higher for the male gender, where as

for nonKuwaiti was higher théemale gender.
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Causes of deathin 2006,circulatory conditions, heart diseases, external causes (transport
accidents), and neoplasms were the three major causes of death. The causes of death was
recorded higher among Kuwaiti than Agowaiti. Gendeiwise, higher mortality rates were
observed among males than females in case of heart diseases and external causes. However,
higher death rates due to malignant neoplasms were noticed among females than males among

nonKuwaiti population (Ministry of Health,@6).

Primary care visitsmore people sought primary health care services (e.g., general health care,
child care, preventative care) from clinics in 2006 than in 2002 (a 27.5% increase). For example,
rates increased for dental care from 0.95 million si&t2.94 million visits and for maternal and

gynaecological care, visits increased from 0.33 million to 0.38 million.

Expenditurein 2005, the per capita health care cost decreased from KD131($475) in 2002 to
KD128.5($ 465).

4.3.3.6. The Health Informatbn System
4.3.3.6.1. Previous Health Information System Applications

An effective information system in any large organisation is vital if it is to succeed and grow.

This is particularly the case in health care because of the varying stakeholders théitotepe

consistent and accurate information, for example politicians, service commissioners, planners,

service providers, inspectors, service users and their carers, and potential service users. As
increasing numbers of people have needed support fromKuwaith eal t h car e syst e
decided to identify a comprehensive information strategy to respond to the information needs of

the organisation through the development of an organisafide health information system

(HIS). Over the last 20 years, the dpment of this system has made slow progress.
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The original weaknesses identified in the information provision included ineffective medical
records, incompatibility between departments?o
nonstandard/illegsle documentation, excessive use of emergency aray Xacilities,

uncontrolled dispensing of medicines {#drallah, 1996), sustandard recruitment procedures,
ineffectual standards to measure staff performance and no accreditation programmes @ evaluat

hospital sdé performance.

In the first instance, the MOH realised that it needed to find resources to improve patient
information and data collection in order to evaluate current services and thus plan future
services. Tentative progress was made betw8@8 and 1990 when the MOH began to

introduce computerised information with the help of some research companies (Naim et al,
1986). Early 1980 saw a new but rather fragmented Enlgligfuage system functioning in two
hospitals and providing information ating to admission, discharges, transfers, and room/bed
availability. This initiative progressed and, by 1990, a more integrated and strategic planning
orientated HIS was proposed, whereby all departments would use a common database. All data

were to be kgt in a single database and there were rules for its maintenance (Naim et al, 1986).

Although development plans were impeded by the Iragi occupation, development of the new
system began again after Kuwai t 6srundataber at i on.
management system devised by an Egyptian company. Through the introduction of different
Omodul esd, it included ways of monitoring dif
patient index (MPI), tracking medical records, outpatient/inpaippbintments, registration,

admission, discharge, hospital statistics etc. (Mandil et al, 1994) and medical functions

(laboratory reports, pharmacy inventories etc.). The new system was piloted in two hospitals, the
Al-Farwaniya Hospital (462 beds) in Z9%nd the AlAmiri Hospital (408 beds) in 1994.
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It was soon clear that the new system was not effective. End users found it complex and hard to
use and there was no guide to help them through the procedures, which meant a specialist from
the EgyptianT company had to be paid to train staff every time there were difficulties. There

was no ownership of the new system because staff had not been involved in its development.
This dissatisfaction caused the information system plan to be frozen in 1992 2984, a

World Health Organisation (WHO) team assessed the weaknesses in the plan, summarising that
there was a lack of strategic direction and knowledge from previous experience, confused
implementation ideas and lack of staff training (Mandil et &4).9

In March 1995, the then Minister of Health, DrMlu hai | an, proposed the de
Net 6, a national HI S f-wide pi&ientdatabiase,bnalsdieglKuwaitis a p o
and norKuwaitis (Razzougi, 1995). At an estimated coskKbR8 million, a nationwide project

furthered this original proposal, aiming to form a secure, fully computerised Health Care

Management Information System (HCMIS) supported by trained staff, which would finally

integrate all health care functions acrossdhuntry. Although the implementation of the project

was planned for August 1997, it was suspended because of a lack of resources and an inability to

agree on to whom to award the contract.

In a report in 2004, the WHO made it clear to the Kuwaiti Govemrthat a national HIS,
supported by effective information technology, was ranked ninth in the strategic priorities for the
MOH in Kuwait (WHO, 20052009).
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4.3.3.6.2. Current Health Information System Applications

The lack of a successfuhplementation of a Health Information Strategy prompted a new
approach by the MOH. At the SaudHealth Conference 2010, Dr Ali Atodari, advisor to the
undersecretary of the MOH, said that the Government wanted to integrate electronic
communication netorks linking all MOH sectors/departments, for example, hospitals, medical
centres and clinics using thdile system (AtHazami, 2010). An electronic patient file system
would also help the MOH to create and maintain a main database, which could be share

between all hospitals (United Nations, 2007).

As a consequence, the MOH began to take control of all the health records previously maintained
by the regions and coordinated them centrally
Department. These includéaree initiatives (AAskari, 2003):

1 The Primary Health Care Information System operating in all Kuwaiti clinics

(implemented)( as shown in fig3,fig.4,fig5).

Fig 3: Physicians Module
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Fig4: Pharmacy Module

L i Primary Health Care Information System - Pharmacy
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1 The Health Insurance System, registering, issuing cards, and a maintaining a database

(under development).

1 Hospital Management Information Systems, including admission, discharge, transfers etc.

(under selection).

The MOH also hoped that there will be a secondary Health Care Information System for regional
hospitals (under development). This system will use fibre optics and wireless technology to
achieve higkspeed broadband to transmit data (and eventually databas®eg) alinthe regional
hospitals and health centres in Kuwait. In addition, the system will support patient enquiries and
research projects. This project will eventually lead to a master database of all hospital patients,
which will be kept and maintained kJNIX servers (United Nations, 2007).

4. 4. Kuwaitdos Health Care System: Chall enges

Although Kuwait has made much progress in relation to public service development, access and
sociceconomic health status, there are still many challenges ,alb#th need to be addressed.

Some of these challenges are outlined below (Shukri, 2009).
4.4.1. Public Awareness and Health Education

At present there are limitations as to what can be achieved in terms of educating the public
through health promotion acities. These need to be developed further. There are related issues
concerning lack of knowledge about the obligations and rights of patients and limited
communication between service users and professionals. There even needs to be promotional
work undetaken with medical and dental staff regarding disease prevention, medical laws and
ethics (Shukri, 2009).

4.4.2. Public Expectations

Public expectation is quite high among the educated public in Kuwait, which will be a major
challenge to health policy maise People desire high quality services that meet all their needs
(even secondary care services) and want them to be provided near to their homes in primary care
settings (Shukri, 2009).
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4.4.3. The Health Economy: A Burden of Costs

Medical advances andimet needs are increasing due to the growth in the population, and costs
are thus rising. A fundamental discussion needs to take place among politicians regarding
funding cost effective health care. These decisions need to take account ofKwenaain

population (63%) and workforce (80%), who are living and working in the country. The potential
for using social insurance is the obvious option for a wealthy country like Kuwait, in order to
provide health services free at the point of delivery. Any ina@agstem would need to: ensure
efficiency and equity for citizens and roitizens; reduce the health budget and develop
regulations and monitoring bodies(Shukri, 2009).

4.4.4. Demographic Changes

Kuwait, along with governments worldwide, will have to rmaome radical strategic funding

and priority decisions in the future. This is because there will be a persistent increase in demand
for services that treat chronic diseases, such as cancers, coronary heart diseases and mental
illness. These increases widsult from the increase in the population of Kuwaitis over 60 years,
which will increase to 8% by 2030 and to 25% by 2050 (Shukri, 2009).

4.4.5. Burden of Chronic Diseases

The incidence of chronic diseases is increasing, particularly obesity and didhet&gHO

predicted that noiwcommunicable diseases will constitute more than 60% of the burden of
diseases by 2010. These types of diseases will demand continuous funding for services, which is
an issue that needs to be addres$bik changing pattern afiseases will require considerable
investment in public health and primary health care, including an increase in the number of

practitioners with the provision of more and improved training programmes (Shukri, 2009).
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4.4.6. A Shift from a Curative Approach to Improve Health

In Kuwait, the Government continues to focus on expensive programmes that will expand
hospital services in the public and private sectors. This approach only deals withuttemes

of ill health, rather than trying toreventill health at the outset. If there is to be a strategic shift

in focus on to curative public health services (like prevention of chronic diseases), then resources

need to be shifted away from the hospital development programme (Shukri, 2009).
4.4.7. Shortage of Medications

There are some indications that there is a shortage of vital medicines, which means
patients/families are buying these medications from private pharmacies. In addition, there are
some complaints that doctors are prescribing medicinesithatot available in statein

community clinics and hospitals. Another problem appears to be that patients are not able to
receive medication from a health region other than from their place of residence (Shukri, 2009).

4.4.8. Poor Infrastructure of Govenment Hospitals

As mentioned above, the hospital development programme is costly, particularly as many current
hospitals (the most recent was built in 1981) do not have enough space, have poor foundations,
have underdeveloped information technology amaghmopriate transport facilities. Thus, there

are renovation challenges if they are to be redesigned to become world class medical facilities
(Shukri, 2009).
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4.4.9. Manpower Development

Non-Kuwaiti health professionals currently dominate the heatitkforce. Any expanding

health system will require more health practitioners who are trained to the high standard of
current norKuwaiti health professionals. Variations in staff training, qualifications and capacity
building are major challenges that dee be resolved, perhaps through the development of more

medical schools and residency programmes (Shukri, 2009).
4.4.10. External Health Care Market

The Ministry of Health (MOH) needs to develop advanced health care facilities through a mixed
economy otare. It needs to attract hightyaid and highlyqualified professionals to help

develop this economy, as in countries like Saudi Arabia, the United Arab Emirates (UAE) and
Qatar who are already one step ahead in advanced medical care and privatieatiéyE t

Bahrain, and Qatar are even moving into medical tourism (Shukri, 2009).

4.4.11. Health Service Management and Quality

There is an urgent need to invest in the management capacity of the health system, through
leadership programmes and training. fEhleas been a general neglect of such programmes,
along with a lack of investment in information technology. This neglect has caused a lack of
strategic direction and consequently, an ineffective use of resources and lack of knowledge
regarding the healtheeds of the population (Shukri, 2009).

Quality is a particular issue which needs to be addressed. Investment in quality will reduce unit
costs in the medium and long terms and increase patient, public and professional satisfaction and

should minimise ligations. Public safety is an important element of any good health system.
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4.4.12. Management Structure

The organisational structure of the MOH has not been modernised since 1980, and old rules and
regul ations persi st ; sthimseniodpoditidns withih thbecagedicy, ma n a g e
which ultimately affects the quality of patient care and resource allocation. There are also costly,
laborious, and bureaucratic channels of communication between frontline staff and senior
management. This cries distance and a lack of understanding among staff and managers, which

is detrimental to the aims of the organisation as a whole (Shukri, 2009).
4.4.13. Lack of a Strategic Plan

To ensure the development of an effective health care system with prog@assiary health

care facilities, the Government needs to develop a strategic vision and plan for the future. The
country is fortunate to have the resources to achieve a strategic shift in services and to develop
the failing infrastructure (in 2007/2008¢tte was a large budget surplus of KD 6.3 billion).

However, without the political will and effective operational leadership, this strategic shift will

not occur; some Government officials even seek treatment in private clinics or go abroad because

they knav the public system is failing (Shukri, 2009).
4.4.14. Code of Ethics and Medical Law in Kuwait

There are no methods to assure ethical standards in the Kuwaiti health system. There needs to be
an independent and formal body that sets appropriate andegegations. This lack of a clear

vision regarding ethics has caused many disillusioned physicians and dentists to move to other
countries over the past five years. At present, no clinical trials or studies can be performed by
clinical staff; instead, resechers have to be studying or working within an academic institution

to undertake such research. This means there is no distinction between academic and clinical
staff in relation to research, which is clearly inappropriate (Shukri, 2009).
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4.5. Summay

During the twentieth and twenfyst centuries, major health care developments took place in
Kuwait. In 1961, the State of Kuwait gained independence and in the same year, the Ministry of
Health was established. The Ministry of Health set up somddggiswith four articles in the
Constitution that set the foundations to embrace the philosophy of health care, conceiving a
system not only for prevention and cure, but also to meet the moral, emotional, social and ethical

needs of the whole population.

Six health regions, with populations of 250,000 to 300,000, were identified to provide a
comprehensive range of programmes for each region. There are three levels of health care:
primary; secondary and tertiary health care, which provide health carescgeneral and

specialist hospitals. About 6.9% of the national budget is allocated to health care, the per capita
health expenditure was estimated at US$572 in 2005, and the Government is financing about

80% of all health care.

In recent times, moremphasis has been placed on identifying and collating statistics about the
workforce within the MOH, the demography of
characteristics. In 2006, the MOH employed 33,990 people from an array of backgrounds
(49.5% were Kuwitis and 50.5% were neuwaitis). Increases in wages have helped to

improve the capacity within the system by attracting appropriately qualified professfnals.
comparison of vital indicators in Kuwait between 2002 and 2006 shows a increasing trend in
most areas, except the neonatal mortality rates (which show a slight decline). In 2006, the most

important cause of death among both genders and all nationalities was heart disease.
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Recognising the need to collect information to help provide, mdentaiuate, and plan services

in a more strategic manner prompted the MOH to attempt to develop a Health Information
System that would respond to the organisation
a number of attempts to implement an dffexsysteni some of which were more successful

than othersin March 1995, a1 ear pl an t o establish a Nati ona
proposed; it aimed to ensure that all clinics and hospitals in Kuwait would be fully computerised

and linked togédter to form an integrated health information system. Due to expense and

contractual issues, the proposal was shelved.

In addition, the MOH is working in setting up an integrated electronic communication network

to link all sectors and departments of th®Ml including clinics, hospitals, and medical centres.
These diles would help create and maintain a central patient database that would be used by all
stakeholders for service planning, providing, evaluating, and quality monitoring. Finally,
improving thehealth of the population is the primary responsibility of the Kuwaiti government,
represented by the Ministry of Health. The Ministry of Health need to set strategic plans that will

overcome these barriers and challenges affecting the health care mission.
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Chapter Five: Electronic Health Record System

5. 1. Ehealth: An Introduction
5.1.1. Definition of Ehealth

E-health is an umbrella term used to refer to the implementation and use of information
technologies within a health care system. &ften defined as information and communication
technology (ICT) within an eesystem comprising patients and other stakeholders that deliver
health services (Agbele et al, 2010)h&alth has also been defined as the amalgamation of a
health care systermd ICT, which aims to improve health and health care (Nykanen, 2006).
Eysenbach (2001) defineshealth as the intersection of medical informatics, public health and
business in relation to health services, where information provision is enhanced theugh t
Internet and similar technologies. The World Health Organisation (WHO) (2005) suggests that e
health applications use digital data transmitted, sorted and retrieved electronically to support

health care.

Information and communication technologies,of IC ar e def i ned by Gagnon
anal ogue technologiesd that Ocapture, process
communicationd (Gagnon, 200 9-focuphedlthcarednitht or mat i
prevention of disease and tingprovement of health status and services. Eysenbach et al, (2003)
suggest that the key features diaalth are the development of information and services, that

enable consumers to take more responsibility for their own health care and to participate in
decisionmaking processes. Coach (2003) confirms that ICT can enable better communication

and information flow between health providers, patients and policy makers (Coach, 2003 as cited

in Enkin et al, 2005: p.58). Thushealth focuses on the patient arss ICT to support the
implementation of policies for the better management of identities, health records and secure

transactions between stakeholders.
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E-health uses widesaching technologies like the Internet, computer telephony, interactive
voiceresponse and wireless communication to improve information flow between health care
providers, care managers, services and health promotion services (Deluca & Enmark, 2001). It
encompasses a whole range of functions, such as medical diagnostics, aligitedrtsmission

of medical signals and images, laboratory reports, patient histories, purchase orders and
insurance claims (Blake, 2001).

5.1.2. Essential Elements of aealth

According to Eysenbach (2001Yhee al t h has 010 iechidesedifitienay) Eso.
enhancing quality of care, evideAbased health, empowerment of consumers, encouragement
of a new patiefithealth professional relationship, education of physicians, enabling health care

information exchange and communication, extent ostiope of health care, ethics and equity.

Efficiency:The avoidance of unnecessary diagnostics and therapy with the more active
involvement of the patient (Eysenbach, 2001: p.20).

Enhancementf the quality othealth care provision means the patients tle@gower to choose
between different health care providers and specialists who should be evaluated according to their
guality and performance (Eysenbach, 2001: p.20).

Evidencebased healtimeans that proven science and evaluation must forieitie of e
health interventions (Eysenbach, 2001: p.20). It is often difficult to prove the effectiveness of
the role of ehealth in longterm health conditions.
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Empowermentefers to patiertentred health care, patient choice, collaboration, quality,

participation and knowledge with better access to patient records and health care information on
the Internet. These elements mean that the patient has more responsibility for their own health

and is expected to make healthier decisions (Eysenbach, 2001: p20)dig to Beckman

(1996), disease and doctors are no longer important in diagnosis (Beckman, 1996 as cited in
Wilson, 2009:p#. Wil son suggests that wunderhsatthandi ng

care services towards them is the basis of thedwetoi patient relationship (Wilson, 2009:
p.4).

Encouragement of the patiéhealth professional relationshievelops shared decision

making and evens the power balance between the two roles (Eysenbach, 2001: p.20).

Educationof health professionals dmpatients is essential. Physicians can access onédecal
education and patients (or consumers) can obtain individualised health education alongside

prevention information (Eysenbach, 2001: p.22).

Exchange and communicatioBtandardised interoperalylienables bettexommunication

between different health care establishments (Eysenbach, 2001: p.20).

Extending the scope of health cafénis means patients can use the Internet to access and obtain
health services on a global levetluding advice anéhformation regarding pharmaceutical
products (Eysenbach, 2001: p.20).

108



Ethical challengesThe transforming patieinprofessional interaction brings new challenges,

such as: online professional practices; informed consent; privacy and equityBSgertbach,

2001: p.20). The importance of ethical and equity aspects should not be underestimated as they
can undermine the trust between patients and health care professionals. One example of how e
health can affect the equity of health care is in r@tetd people withouthe money, skills and

access to computers and networks. These patient populations (which, ironically, could benefit the
most from health information) are those that are the least likely to benefit from advances in
information technolog, unless political measures ensure equal access for all. It is worth noting
that there appears to be inequity between rural and urban populations, rich and poor, young and

old, male and female and between neglected/rare and common d{§gasedbach, 200 p.20).
5.2. The Development of Ehealth
5.2.1. Historical Overview

The electronic health record (EHR) has been considered a critical and important application of
E-health systems. Since the 1950s, systems of health care began to use electronecheddth r
This process was particularly motivated by the needs of academics. Research in the twentieth
century provided evidence for the potential of compbtesed records to improve patient care

and placed more emphasis on the benefits of electronic headtid systems that were able to
share information with other health care providers. At this time, the varied terminologies among
various organisations began to be resolved and by the 1980s, the administration of health care
systems became increasingly@uated.

Some early models of (EHR) systems were used in the 1960s and early 1970s, like the US
developed COSTAR (Computer Stored Ambulatory Record) system, was used jointly by the
Massachusetts General Hospital and the Harvard Community Health PlantBaahel978;
Huffman, 1990). Another system, known as The Medical Record (TMR) was also developed in
1970 at Duke University and was used in outpatient, inpatient and intensive care settings
(Hammond, 2001).
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The use of EHR systems slowly spread to ynather organisations. In the 1970s, universities
began to work with hospitals to develop computer systems that could be used in patient care,
policy decision making and diagnosis. One example of this type of collaboration was the work of
researchers atéhGeorgia Institute of Technology and Emory University; they developed a
database to support the decismaking processes at Grady Memorial Hospital in Atlanta

(Colleen, 1995). Electronic health record systems then became commercially viable and
companiedegan to partner with health care institutions to develop different applications that
could be used in varying sections of the public and private health care sectors.

An example of this commercialism is the collaboration between Stanford Universitgrith@
Hospital and the Lockheed Corporation; these companies developed a clinical information
system, which is still available in a newdgveloped form from Eclipsys, Inc. Another example

of an early commercial partnership was the Health Evaluation thrioogjcal Processing

(HELP) system. This was first created in the US, in the Latter Day Saints Hospital (now
Intermountain Health Care) and improved and marketed by the 3M Company (Kuperman et al,
1991; Amatayakul, 2007).

By the 1980s, the focus moveddomputerising hospital administrative and financial systems,

which were relatively simple and cost effective systems to automate. As clinical systems

improved, computer technology began to be developed for secondary areas, such as in

laboratories, for radiogy and in pharmacy (Amatayakul, 2007). The first version of the HL7

standard was created in the early 1980s, which resulted from the need to identify standards for

the exchange of health care data; these improvements were well received and progress

accderated. During the late 1980s, health care institutions began to combine their respective

| aboratory computer systems so as to integrat
single terminal or personal computer (PC), which was located irfiae of hospital ward,

health care workers were able to retrieve al/l

information, blood chemistry, radiology and biopsy reports (Stein, 1997).
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In the US, in the late 1980s, a conference at the Natiosiztutes of Health (NIH) led to a

report by the Institute of Medicine (IOM) dealing specifically with electronic health records. The
report called for a total rethink of the way medical records were developed, maintained and
accessed in order to meketdeveloping needs of health care. The report, written by Dick and
Steen in 1991 was call@the ComputeBased Patient Record: An Essential Technology for
Health Care and it explored three key areas of health care; technology, policy and uses and

users.

Thus, a new record was devedaospeedd paantdi egn tv erne ct ohr
The report (Dick & Steen, 1991) described 12 ways in which the new record could be used; in
addition, it stressed that CPR should focus on the patient rather th@ainents and medical

terminology. In 1996, the IOM created the Quality Initiative Series, which focused on assessing

and i mproving the nationds health. The Series
and fragmented, providing poor quality teatare because services were not being used

effectively.

The next decade saw, another series of reports published, focusing now on the quality and safety
agenda, and includinfo Err is Human: Building a Better Health Systd@M, 2000) and

Crossing tle Quality Chasm: A New Health System for the 21st Ce(itDh, 2001). In this

Quality Initiative SeriesTo Err is Humarraised the profile of the huge number of errors being
committed by health care institutions; it said the system needed fundamemtalempnts in

delivery, and put no blame on the misconduct or negligence of individwakstr is Human

focused on how weakness and mistakes could be managed, suggesting a strategic way to reduce
errors. It identified the need for a culture of safety,ttamnsl knowledge sharing at all levels of

health care provision and processes (IOM, 2009). The IOM called for improvements in patient
and provider safety through more streamlined workflows, as well as a better understanding of
how IT could reduce human errd’he IOM also proposed voluntary, confidential reporting

systems that did not punish individuals; it suggested the need for local legislation to tse peer
review protection in data collection and analysis. After 2000, the IOM published several other

repots, which described the health care system as fundamentally broken.
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In Crossing the Quality Chas(iOM, 2001), the IOM proposed care should be evidence based
and system oriented. It suggested the objective of care for nurses and clinicians should be to

provide safe, effective, patient centred, efficient, timely and equitable care, supported by IT.

The I0OM put forward other possible ways in which health care information technology (HIT)
could improve quality of care. They includsafety(through electrom order entry systems),
effectivenes@using automatic reminders to achieve best practice by evaluating outcomes in a
systematic and scientific wayjeing patienicentred(providing upto-date clinical data),
timelinesgimmediate access to tests and d@ges)efficiency(e.g. reducing redundant medical

tests) anekquity(improving and increasing options for access and communication).

In Crossing the Quality Chas(fOM, 2001) mapped 10 new ground rules for the redesign of the
health care system. The mprecommended that this redesign should incorporate all health care
stakeholders (i.e. patients, clinicians and others). The implementation of these rules in the
redesign of health services had implications for health care professionals as it mehatl ttoey

work in new ways to meet new standards. The 10 new redesign rules were:
1. Care is based on continuous healing relationships.
2. The patient is the source of control.
3. Care responds to individual patientsd need
4. Shared knowledge and free flaf/information.
5. Evidencebased decision making.
6. Safety as a system priority.
7. The need for transparency.
8. Anticipation of needs.
9. Cooperation among clinicians.

10. Continuous reduction of waste.
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The third phase of the Quality Initiative Series focused on readtihservices should operate on
the ground. The quality of health systems was discussed in the following réfeatit
Professionals Education: A Bridge To Qualit§pM,2003a),Key Capabilities of an Electronic
Health RecordlOM, 2003b),Patient SafetyAchieving a New Standard of Cafi©M, 2004a),
andKeeping Patient Safe: Transforming the Work Environment of N(iQ#&&2004b)

It was clear that many of the professionals who subscribed to these views believed that:

OAI'l health professionals should be educated
an interdisciplinary team, emphasising evidence based practice, quality improvement

approaches, and informaticsé. (I OM, 2003a,

The reports produced five taria that were expected of health care workers, i.e. interdisciplinary
team working for providers, use of evidermased practices, provision of patieeintred care,

use of informatics and quality improvement mechanisms. There were three overlapgsgfleve
systems within this set of reports by the IOM. They offered elements of reform that combined an
environmental level, an organisational level and a level of interaction between health care
providers and patients (IOM, 2009). In summary, the IOM regandduced a vision to transform

the views of policymakers and health care leaders, which included redesigning the structure of
the health care system and a method of implementation; the development and use of health

information system was central to theesess of this vision (Greiner & Knebel, 2003).

Moreover, there were further health information systems developed in Europe. These included
the Diogene system at the University of Geneva, which was conceived by Professor Jan Scherrer
in 19778 and developkover the past 20 years under his direction (Borst et al.,1998)

BAZIS (HISCOM) HIS is originated from a governmesgonsored project at the Leiden

University Hospital (1975) and resulted in an operational system with 100 terminals (Bakker

and Legit,1999); and in the UK, computers first appeared in UK general practice in the 1960s as
ad hocsystems developed in university research departments by pioneer enthusiasts, with early

commercial systems appearing in the late 1970s sponsored by the Depafthiealth.
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UK general practice now has one of highest level of computerisation in Europe (Kalra,2002).
Computerisation has had a major impact on primary healthcare practitioners, with systems
allowing them to gain greater insight into their list ofipats, and an ability to respond to their
preventive health care needs (Kalra,2002).

5.2.2. Definitions of an Electronic Health Record System

Electronic health record definitions suggest that the EHR is a tool that allows health information
to be produceth an electronic format enabling authorised users only access to it in several
locations at any time. Waegemann (2002) suggests that the use of the term EHR remains
widespread; however, it is useful to note that several other terms for EHR still exishssuc
Electronic Patient Record (EPR); Electronic Medical Record (EMR) and Conpased

Patient Record (CPR). Even though there are many different ways to describe the EHR, its
general function and clinical relevance remain the same, for examplesutakywsed for

billing, reporting outcomes, quality management, strategic planning and public health disease
reporting (Middleton et al, 2005).

There have been many definitions of electronic health record systems, but there is no single
world-wide defintion. This is because different health organisations throughout the world have
developed their own respective meanings, which reflect the range and scope of their activities.
Some examples of the terms that were developed originally include the eleptxsanal health
record (EPR), electronic health care record (EHCR), electronic medical record (EMR) and
computerised patient record (CPR). The literature reveals a range of definitions for the EHR that

differ slightly in their detail, but all have a simildarust in meaning. Some examples follow:

1 A longitudinal collection of personal health information of a single individual, entered or
accepted by health care providers, and stored electronically. The record may be made
available at any time to providemce authorised by the individual, and can be used as a
tool in the provision of health services. The individual can access their record and can
request changes to its content. The transmission and storage of the record is rigorously
controlled (Advisory ©@mmittee on Health Infrastructure (ACHI), 2001).
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An electronic longitudinal collection of personal health information usually based on the
individual, entered or accepted by health care providers, which can be geographically
distributed or kept at orgarticular location. The aim of the record is to support
continuing, efficient and quality health
or patient and is stored and transmitted securely (Briggs et al, 2000).

A structured set of clinical, demogtaic, environmental, social and financial data and
information in electronic form. The record documents the care given to a single
individual (American Society for Testing and Materials (ASTM), 1996).

An electronic patient record system designed to suppdistiduals by producing access
to accurate data, practitioner alerts, clinical decision support mechanisms, links to bodies
of medical knowledge and other aids (IOM, 2003a).

A health care record in computer readable form (ASCX12, 2009).

A set of compones that form the mechanism by which electronic health records are
created used, stored and retrieved. It includes people, data, rules and procedures,
processing and storage devices and communication and support facilities (Dick &Steen,
1991).

A set of hedah data about a person across their lifetime, including facts, observations,
interpretations, plans, actions and outcomes. Health data can include information on
allergies, history of iliness, injuries, diagnostic studies, assessments, prescriptions,
consutations, treatment records, etc. Health data can also include wellness data, such as
immunisation history, environmental information, administrative data, health insurance
and legal data, such as consent history (Comyhateed Patient Record InstituteRRI),

1995).

A longitudinal electronic record of patient health information resulting from interactions
with different health care organisations. Information can include patient demographics,
progress notes, problems, medications, immunisations or rgdigports, etc. (Health

Information and Management Systems Society (HIMSS), 2006).
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1 One or more repositories, physically or virtually integrated, of information in computer
processable form, relevant to the wellness, health and healthcare of an indocagaale
of being stored and communicated securely and of being accessible by multiple
authorized users, represented according to a standardized or commonly agreed logical
information model. Its primary purpose is the support oflbfey, effective, highguality
and safe integrated healthcare(ISO/TC215,2011).

The International Standards Organisation (ISO)/TC 215 (2005) report described the electronic

health record in terms of its content and structure, which reflects what the 1SO has termed the
60shaEHBbe( SEHR); this has a wider function th.
defines the generic electronic health record
status of a subject of <car e, iherefae, accongipgict er pr
the 1 SO a 6genericdéd EHR could exist in isolat
stakeholders, or even within its own organisation. However, this concept is not as good as the
electronic health record for integrated cé@EHR) definition, which required data to be:

60stored and transmitted securely and accessib
standardised or commonly agreed logical information model that is independent of EHR
systems and whose primary purposthesupport of continuing efficient and quality

i ntegrated health care. 6
(1ISO, 2005: p. 2)

Healthcare Information and Management System Society (HIMSS) Analytics (Davis, 2006)

di scussed the concept of | CEHR ag giamdlswadiimq, s
EMR presently assumed to include summaries su
(CCR) and HL706s Care Record Summary (CRS), an

benefit management firms, references labs and other organisations abimalthetatus of

patients in the community. The ICEHR contained data on services received by a patient over a
period of time and which were provided by differing agencies in a particular location or country
(Davis, 2006).
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This means that the ICEHR wastmontrolled by any one provider. However:

OWhil st the I CEHR is the target for interoper
optimal patient care, it is of note that the large majority of EHRs in use at present are not
even shareable let alone have #uditional characteristics required to comply with the

A

definition of an Integrated Care EHR. O
(ISO, 2005: p. b6)

For a record to be shared, an EHR must have 6
i nformation model 6 (1 SO, 2005: p . 11). It i s
other stakeholders, providers are more likely to submit data to the récshdreable EHR must

meet certain standards in order to ensure its contributors can operate their systems between and

among each other.

This interoperability is necessary to ensure the various disparate departmental systems within an
organisation can comunicate. For example, it is likely that if a hospitals aims to ensure its own
systems are interoperable, then it wild.l i nadyv
other agencies. The ISO defines the relationship between the shareable BHRI®HHR as

follows:
0The shareable EHRé will contain mainly detai
within a single | ocation and it will be creat

When the object of the EHR is to support the integratedatgratients across and

bet ween health enterprises, it is called an i

(ISO, 2005: p. 10)
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The ability to share information among several providers began to characterise EHRs in 2008.
On April 28, 2008, a report to the Offioé the National Coordinator for Health Information
Technology, the National Alliance for Health Information Technology (NAHIT) proposed
definitions for an EMR and EHR, as follows:

OEl ectronic Medical Record: An ioabnactronic rec
individual that can be created, gathered managed and consulted by authorised clinicians

and staff within one health care organisation.

Electronic Health record: An electronic record of health related information on an
individual that confirms tmationally recognised interoperability standards and that can be
created, managed and consulted by authorised clinicians and staff across more than one

heal th care organisation. 6

(National Alliance for Health Information Technology, 2008 as cited in Weigal;, 2009:
p.111)

An EMR refers to an organisational system that includes at least four key functions: health data
and information; results management; order entry and decision support. In comparison, the EHR
includes eight key electronic health rectéudctions (IOM, 2003a as cited in Wager et al, 2009:
pll2).

For the purposes of this research, we will define EHR/EMR to reflect the definition provided by
Upham (2004); this definition suggests that an EHR can:

1 Be integrated with practice managementeyst for scheduling and billing.

1 Ensure transparent access to decision support systems to support diagnosis and treatment.
1 Warn health workers about medication errors, drug interactions and patient allergies.

1 Improve data collection to enable quality magragnt mechanisms.

1 Provide access to electronic data exchange to produce electronic health information for

other health care providers.
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5.3. The Motivation to Adopt an Electronic Health Record
5.3.1. Limitations of Paperbased Medical Records

The literature has demonstrated that there are many problems associated witlapeger

medical records (Burnum, 1989; Hershey et al, 1989; IOM, 1991). Some limitations of a manual
record system include: storage problems; lost/misfiled charts; ineffel@taenanagement and
written errors (AlFarsi & West, 2006). Handwritten records can be badly written, inaccurate,
incomplete, poorly structured and even lost altogether; this can make it difficult to validate,
collect and analyse data, to make decisionbsta ensure quality of care (Young et. al, 1998;
Maghazil, 2004).

In an analysis of some US Army outpatient clinics, Tufo and Speidel (1971) found 20% of the
charts had missing information, e.g. radiology reports and test results, which is a findaey shar
with more observations from other research (Romm & Putnam, 1981; Korpman & Lincolon,
1988).

Maghazil (2004) has summarised the main reasons why data could be missing from a record:

1 Omission The responsible clinician might not have asked the appropriatecessary

guestions, or conducted the correct exams/tests.

1 Delays Delays in recording patient information or delivering it to another member of
staff.

1 Misplaced informationOnce provided, data is lost in transit.

Below is a summary of the resultsaoétudy conducted by the Institute of Medicine on a sample
of 1,149 patient visits to five outpatient US Army facilities (IOM, 1997a):

1 Between 5% and 205 of the charts were found to have missing information. Out of these
samples, 75% had missing laborgtogsults and 25% were missing data (data were

either lost, incomplete, or unreadable).
1 13% 79% of laboratory results were not placed in the paper record.

1 10% 49% of the visits were missing a clear statement of the problem.
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1 11% of the patient visits contad no previous clinical data.
1 6% 49% of the visits were missing a clear course of treatment.

1 10% 73% of the records were missing general medical information useful for health

prevention.

The IOM report (1997) demonstrated that records were not avaihalpteto 30% of the patient

visits. The report summarised reasons for this lack of availability (IOM, 1997a), as follows:
1 Patients often seen in more than one clinic in the same day.
1 Physicians retaining patient records in their offices.
1 Charts not beingofrwarded to clinics in time.
1 Physicians removing patient records from their offices.
1 Records being misfiled.

The physical location, extent and lack of accessibility of paper records can be a serious
limitation. When there are different service providers with differing management structures and
personnel, patients may receive care in one location, yet their mextioeds remain in another;
records then have to be transported to the patient causing delays and #heqrsocess thus

becomes cumbersome and unworkable (Lin, 1999).

The nature of workloads and management practise in a large, busy hospital rheapsper

based records can be unavailable for dagysrhaps because a consultant is awaiting discharge
notes or they are hidden under other papers (Shortliffe et al, 1990). As well as having lost and
inaccurate data, paper records can also be damagiregefare too much or redundant data. The
records of some lontgrm patients can become exceptionally long and heavy, making it difficult

to find information and this also creates logistical and storage problems.
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The patient record must be able to pdevand coordinate care for an individual patient so it

must describe care provided by multiple providers. It should also support popblasien

services for example, vaccination regimes, routine cervical smear tests etc. (Committee on Tasks

of the GeneraPractitioner, 1983; Dutch College of General Practitioners, 1990). It is clear that
traditional papebased patient records are unable to provide such populassd functions, for
exampl e, searching a practit iabiantsistine copsamirggr r e cC

and boring (van der Lei et al, 1993).
5.3.2. The Need to Adopt an Electronic Health Record System

Adopting an EHR will increase the accessibility and sharing of health records among authorised
individuals (Barrows & Clayton, 1996l recent years, the need for transportability of patient
information has also become an important factor; this initiated a set of transportability standards
to be developed. It was clear that there was a need for the transportability of recordsy enablin
other providers to access easily the latest information about a particular patient. There was also a
need for the development of a personal health record (PHR), which contained information that
the patients themselves entered into the system. Fina#ltg bad to be controlled through the
development of a more structured approach to health care information transportability, whereby
all professions could work together towards a recorded, integrated approach centred on the
individual patient (Chheda, 2005)

Garfield (2002) pointed out that the need for an electronic health record was addressed by Dr.
Charles Boelen at the Dublin 1998, the World Organisation of National Colleges and

Academics( WONCA) conference, in his keynote speech:

60 We have t galopimydragmentatiothetween the different parties and

pl ayers on the world stage of health care del
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In 1999, Dr. Peter Branger form the Erasmus University Hospital in Rotterdam, highlighted the
issue furtheat the TEHRE conference (London). He suggested that not only did an EHR

improve the administrative and economic capabilities of health care organisations, but it also had
a direct impact on the quality of the care provided to the patientl thus to p&nt outcomes

(Garfield, 2002). Branger (1999, as cited in Garfield, 2002, p2) said:

0The quality of communication between health

quality of patient care 6
5.3.2.1. The overall Challenges, Driver, and Applicationsf Electronic Health Record

There are many challenges for health care organisations when developing electronic health
record. It is important for strategic managers to understand theédangand widespread

benefits of this transition and ensure an istfinacture is in place to create intratwork

connections. Networked access is achieved via a range of devices across the health care system.

Some examples of the challenges health care organisations face include:

1 Enhanced Quality of car@here is a straptradition of papebased health care records
being maintained across many health systems. Information needs to be gathered more
efficiently to capture a range of data including: correspondence; patient meetings;
treatments and prescriptions. This knowjetdased data can then be used to identify best

practice and improve services through quality assurance mechanisms.

1 Improve productivity and efficient organizational workflolihe success of health care
organisations depends on how well providers deligerises and the efficiency of care
staff. There are frequent examples of skilled providers wasting time on paperwork instead
of treating patients. In addition, maintaining papased records can take up much time
and resources as medical staff find themesedealing with duplicate or lost records and

charts.
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1 Dependable information and bettered Communications at provider cemtiese are
numerous organisations providing a range of services in a variety of locations. It is
common for patient records, test results and other critical information to be unavailable or

inaccurate or even lost. A bettehealth system would solve tlessues.

1 Reduce CostS he costs of inefficient and ineffective manual data collection and
communication techniques are high. There is constant political and economic pressure
put on organisations to reduce the costs of management and administratiparahd s

more on patient care.

1 Protect privacy of medical record$here are rigorous requirements for health care
providers to maintain standards of security and privacy regarding patient records. When
developing electronic methods for sharing patient infoilonawith other providers and

patients, these standards must be upheld (Deewan & Grag, 2006).

The challenges outlined above indicate how health care organisations can benefit greatly if they
develop and apply electronic communication systems. Health@atiees are characterised by

the production and reliance on information and the need for effective communication among a
diverse set of stakeholders. Ganesh (2004) suggests that a range of elements can drive the
development of @ealth; they include:

1 Consumer preferencebcreasingly, consumers access headthted information from
the Internet, which supports equity and ensures the correct information is provided in a

timely manner.

1 Technical capabilitiesSpeedy connectivity and improved accessugh electronic
communications; availability of portable netwegkabled health monitoring and
diagnostic equipment.

1 Health system policyGtrategic and comprehensive provision of health services using
integrated services to enhance existing capabildied to optimise the use of scarce

resources.
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1 Economic considerationd his includes the need to shift care from hospital to
community settings to reduce costs and the need for a comprehensive yet cost effective
means of achieving the national health poiey out by the government.
Increasingly, health care organisations view stditthe-art information technology (IT) as
fundamental when providing healtalated information services, monitoring quality of care and
supporting policy decisions, as wellrsnaging costs and developing organisational structures,
training staff and promoting wellne@®aghupathi & Tan, 2002). Interrkased support groups
exist for almost every disease and condition, and there are blogs concerned with many disease
categoriegForknerDun, 2003). To help understand the areas in which electronic health
applications can be used, it is useful to set them into specific groups: consumer health; clinical
care; financial and administrative transactions; public health; professiorateduand

biomedical research (Ganesh, 2004).

However, despite the obvious benefits @fealth, a number of barriers still impede the

widespread adoption of such technology by health organisations and consumers. Many

consumers continue to be unaware thay can access specialist knowledge from the Internet

(Kedar et al, 2003). In addition, the use of electronic communication in the medical field means a
variety of | egal i ssues become i mportant, i nc
informed consent, medical record information, custom and practice standards, licensing, and
advertising (Spielberg, 1998). Anderson (1997) also suggests that clinical information systems

can sometimes interfere with traditional practice routines and tlyaigims can find this

difficult to accept.
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Ganesh (2004) points out thahealth technologies can be integrated fully into a health care

system only if certain issues are overcome first, such as:

1 Technical problemge.g. design and reliabilityooistraints, the need for adequate support

infrastructure).

1 Knowledgge.g. lack of endiser training, inadequate dissemination of evaluation
outcomes and sharing of expertise and lack of awareness of what online health resources

exist).

1 Organisation(e.g.the need to satisfy a diverse range of stakeholders with differing and
often conflicting agendas, varying requirements and expectations, the need for a timely
and flexible response to service needs, unpredictable demands, resistance to change and

the needo integrate services in response to the working arrangements of all staff).

1 Regulation and policflack of concrete standards for maintaining privacy and
confidentiality of medical records, licensing, accreditation of professionals, liability, lack

of suitable payment mechanisms).

1 Social and economi@.g. variation in culture, how people behave when they are ill,

language, lack of continued funding, updating technology while controlling costs).
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5.3.2.2. The Categories benefits of Electronildealth Record

All health care organisations use some form of health information technology. Most of these
organisations could benefit more if they extended their currbetlth applications. Three

general categories of potential benefits can include:

1 Quantitative benefitdVleasurable financial benefits achieved directly from a particular
technology (e.g. time and cost can be saved by using electronic data interchange technology

to send live surveillance data or to submit medical claims).

1 Qualitative baefits These are more difficult to measure, however they can be directly and
indirectly linked to certain technology (e.g. accurate data, wider accessibility, fast transfer
of data and linkage of data elements). Benefits are measured in terms of thieointipac
technology on the performance of the systems and their efficiency.

1 Strategic benefits€Electronic medical records support the current and-teng needs of
health care (AShorbaji, 2001) (e.g. data collection and analysis can provide opelationa
information on a shotierm basis, but in the long term, this data forms the foundation for

medical and health research and strategic planning.
5.3.3. Data Management
5.3.3.1. Data Accuracy

Accuracy and availability are important when managing datamathilatabase of any kind in

order to achieve effective and efficient information retrieval (Hoffer et al, 2004). Inaccurate data
can generate problems when trying to identify patients, produce correct prescriptions, identify
health care trends and undé&dabther operational issues. Inaccurate patient identity causes
health care information to be duplicated and kept at numerous different locations causing
confusion and inappropriate service provision or treatment for an indivicgisalvell as wasted
experiture. This unmatched information creates multiple records for one individual, which then
exist within one or across several health care institutions (Bell & Seth, 2001). To elaborate;
laboratory results or other information about a patient may not behethto the correct patient
record.
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Thus, a provider may be unable to view a pat.i
altering decisions about current and future medical treatments. Some patients even provide
deliberate or accidental false idiieation (e.g. social security numbers) and use aliases or

nicknames in order to avoid health care procedures requirements.

Another problem is the large amount of adverse drug taking that can injure or kill people (Kohn
et al., 1999). Such situations inde patients receiving the wrong medication, receiving the
wrong dose of the correct medication or receiving medication that has an adverse reaction with

other substances or other issues specific to that patient (Leape et al, 1993; Leape et al, 1995).

Thepaperbased drugprdering process is complex and involves the physician or provider

writing an order and then an assistant transcribing the order for the dispensing department.

Finally, the medication has to be delivered and then administered. Each s$teprocess

involves the possibility for human error. Studies have shown that 39% of drug mistakes occur
with the physiciansdé ordering the wrong medic
patient (Leape et al, 1995). Finally, data accuracy problcan cause health care providers to

submit missing or inaccurate patient billing information to insurance companies and government

health organisations (PostOn et al, 2007).
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5.3.3.2. Data Availability

There are many problems associated wéta being unavailable to those who need it. This
usually occurs when a personds identity has b
make it difficult to locate at a late date. For example numerous duplicate health care files may
existforongpati ent and each file could use a differ
mean that files cannot be located or there may be a large time lag in obtaining the medical

history of a patient during a consultation. In addition, it is likely thatmdata, which are stored

i n health records, are out of date meaning cu
could be based on old information and therefore incorrect. Comprehensive past history of

patients can easily be wrong if persondbds are not updated, e.g. job, address, specialists,

service providers etc. It is unfair to expect individual patients to remember all the details about

their medical conditions and treatments, so if medical records are not updated accurately, it

means srvice providers never receive a complete history of their patient.

Another issue concerning availability relates to information being available at the right time. For
example, during a hospital visit, ahepatientos
consultation useless and patients may not be able to begin their treatment when needed (Poston

el al, 2007).
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5.3.4. Advantages of an Electronic Health Record System

Numerous studies have revealed the advantages of the electronic healtliBegoakDavies,

1998; Southon et al, 1999; Anderson, 2000; Berg, 2001; Laerum et al, 2001; Giuse & Kuhn,
2003; Reussa et al, 2004; Ruland, 2004). Studies have shown that using EHRs can reduce
medical mistakes, increase communication between users, rexpemvprk, increase safety,

help to detect adverse health events, enable more appropriate use of health care services and
(potentially) lower costs. Such advantages have been discussed widely, for example, by Hunt et
al (1998) and Balas et al (1996). Ohathand, there are many perceived advantage of using
electronic health record systems to acquire, organise, and view health record data. The electronic
health record system would lead to avoid the duplication of data (e.g. data entry), and maintain
and canmunicate securely and consistently in line with clinical needs. The electronic health
record system can deliver raahe alerts and decision support on the basis of medical

knowledge and information previously document about each patient healthcase 2KaR)

Clarity is another key advantage of using an EHR system. Electronic records are far more
readable than handwritten paper documents stuffed into old folders; this clarity can reduce
medical and medication errors. Searchabifitgnother reason whelectronic records are useful
because they can be scanned for drug interactions or for consistent patterns of symptoms. On a
social level, EHRs are searchable for patterns of disease, prescription use (or abuse), treatment
outcomes or even the costs oéithpy (Terry & Francis, 2007). Electronic records can also be
matched with evidenekased protocols to identify treatment strategies that do not meet the

standard of care, or they can be used to recommend better methods of managing patient care.

Electront records also allow for timely access to services and increased physician gfficienc

(Kaplan & Lundsgaarde, 1996). Increased accessibility is important: EHR information does not
sit in paper O0silosd; instead omaximsatne be c¢combi
coordination of care for an individual; EHRs can also be made available to providers throughout

the worldi potentially following patients as they move for work or recreation.

Using an EHR means health systems are able to maintain perroarentlogical histories of
patientsd medical problems, treatments and ca

time and date. Thus, the record develops the capability to display data in flexible ways, such as
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flow charts and graphs (Dick & $te, 1991). Electronic data can also enable decision support
systems to improve quality and monitor the process of health care delivery (Elson et al, 1997;
Roesch et al, 2003).

EHRs allow access to health records from a range of different locations sieauitdy and

enable electronic transmission of health records for data sharing. EHRs also ensure a certain
level of standardisation and consistency in the delivery of health care because they require and
highlight interventions that should or should notddeen. Thus, they help drive health care
delivery toward a more evident@ased care system (Reussa et al, 2004).

Sometimes, EHRs are perceived as s@nde systems operated by physicians in offices or
hospitals. Ideally, however, EHRs should be integgtanto a national health information
infrastructure that enables the secure transfer of health care data for authorised purposes; during
this process, electronic records can support personal health management, public health and
population health managenteand research, in addition to supporting clinical care (Collins,

2000; Lorenzi et al, 2004). Slack (1998) suggests that computers offer tremendous opportunities
to place in control of health care.

Ramsaroop and Ball (2000) point out that patients, asuooers of health care, are increasingly
expecting to exercise personal and informed autonomy over their health. In 1997, the
Eurobarometer Survey found that over 40% of Europeans are interesteline access to

health information and some services(FI&sinobarometer97,1997). Moreover, a report done by
the Information Society found that 23% of Europeans surveyed had searched for health
information on the Internet within the past three months( Eurobarometer Special Report 141,
2002). Ball and Lillis (2001indicated that the Internet can facilitate crucial components of

healthcare delivery, including consumer education and disease management.
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5.4. Characteristics and Role of Electronic Health Record
5.4.1. The Characteristics of Electronic HealthiRecord

An electronic health record (EHR) is only as good as its commissioners, designers and its users.
As Papagounos and Spyropoulos (1999) indicated, the medical record is not a reflection of the

life and health of patients; it is, in fact, created byfg@ssionals working in institutions who are

tasked with managing the treatment or prevention of iliness. An effective EHR does not include
reams of meaningless heatlated patient data; instead, it provides information about a
growing and evolvingstory t hr ough which its O6authorsdé are

that have been performed or not performed.

According to Kalra (2001: p.51) nAat any point
information basis against which new findings iaterpreted, so its integrity, completeness and
accessibility are extremely important. An EHR system must be able to offer a flexible framework

to record the patientloctor consultation process, and to reflect the diverse approaches of

clinicians and theomplexity of each patient encounter. An electronic health record must be
underpinned by a common terminology that can communicate clinical content and reflect how
different practitioners express themselves. Yet it must also be able to support the aeed for

structured (orsems t ruct ured) i nterpretation of each en:
the medical record needs to be o6faithful dé, wh

permanent, authentic and able to reflect negative, uncendioamnflicting statements.
5.4.2. The Role of Electronic Health Record

The health record is an important tool supporting the quality in clinical care. Just as there will be
many different parties by whom it is accessed, the record can play many rbleginision of

care to individuals and to populations. The following list of roles (table 2) for the EHR is a
consolidated set derived from Barnett and Shortliffe ,(1990), the GEHR project (Ingram,
Southgate et al. 1992), Health Online (Health Onlineealtd Information Action Plan for

Australia 1999), the ScopeEPR project (Pringle and Purves 1997), collated by Heard et al.
(2000).
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Table 2: Roles for the electronic health record

Supports consumeinvolvement

Protects personal privacy and reinforcesfidentiality
Provides a consumer view of information
Accommodates consumer decision support and self care
Ensures accountability of health professionals

Accesses information for the consumer

Supports consumer health care

Forms the basis of a historiatcount
Anticipates future health problems and actions.
Describes preventative measures

Identifies deviations from expected trends
Accommodates decision support

Supports communication

Supports continuing, collaborative care and case management
Accessesnedical knowledge databases

Allows automatic reports

Supports email generation and electronic data interchange (EDI)
Enables record transfer

Enables record access when and where required

Supports selective retrieval of information

Supports management amgliality improvement

Enhances the efficiency of health care professionals.
Supports continuing professional assessment

Facilitates management tasks and reduces routine reporting
Demonstrates and improves ceffiective practice
Accommodates future developnie

Provides a legal account of events

Provides justification for actions and diagnoses

Supports population health care
Supports policy development
Provides evidence for development and evaluation of programs

Supports enguiry and learning
Supportslinical research
Assists with clinical audit
Supports medical education
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5.5. Key Capabilities and the Adoption of Electronic Health Records

5.5.1. Key Capabilities

It is important to understand the functions of EHRs ifaneto understand how such

technologies can benefit health care systems. In 2003, the Institute of Medicine stated that the

key functions of EMRs or EHRs should aim to achieve certain goals: improve patient safety;

support the delivery of effective patiesdre; facilitate management of chronic conditions and

improve efficiency (IOM, 2003b). These core functional capabilities can be divided into eight

categories:

1.

Health information and datal he electronic documentation, storage and retrieval of
patient dad, which is needed to make decisions about their care, such as medical history,

tests results, allergies and medications.

Results managememianaging the results of all types of treatments or assessments, such
as electronic reports of laboratory resultd aadiology procedures with automated

displays of previous results.

Order entry and order managemeAtcomputerised order entry system that can provide
information to support decision making. This sort of system can delete lost orders and
illegible handwiting, generate related orders, monitor duplicate or contradictory orders

and reduce the time taken on paper work.

Decision supportA way to enhance clinical performance by providing reminders,
warnings and other tools to help providers and staff mageoppate clinical decisions

and improve patient care.

Electronic communication and connectiviBupporting electronic communication
among health care team members, external care partners (such as pharmacists) and the
patient. This also relates to conneity to data sources that are external to the EHR for

the purpose of sharing data.

Patient supportTools that can be used to support patientcaie and the management

of chronic diseases. It includes educational materials and patient web portals.
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7. Admnistrative processesncluding scheduling, billing and claims.

8. Reporting and population health management: The tools and clinical logic/business rules
necessary to view and analyse data from the EHR and to manage populations of patients
(IOM, 2003Db).

Theliterature mentions that there are two specific functions recommended by the IOM to

improve the quality and safety of health care: 1) computerised provider order entry (CPOE) and

2) clinical decision support (Ash et al, 2003; IOM, 2003; Smith, 2004). Ctamped provider

order entry is defined as the: Oprocess by wh
computer to directly enter patient care order
order entry eliminates lost orders anedgible handwriting and generates related orders

automatically; this helps to improve safety and quality (e.g. laboratory tests needed to monitor a
specific medication), monitor for duplicate or contradictory orders and helps to reduce

paperwork (Ash et a003; IOM, 2003).

Computerised provider order entry also help to prevent medical error through improved
communication, easily accessible knowledge, requiring specific information (e.g. the a drug
dose), help with calculations, checks performed in resd,thelp with monitoring, support to

make evidencéased decisions and rapid response to and tracking of adverse events (Bates &
Gawande, 2003). HeaHltelated electronic systems can include other general support functions
including help with finance, acoating, patient registration clinical information, human

resources management, pharmacy, radiology, communication, education and reference resources
(Smith, 2004). Additionally, Zuber (2002) pointed out that EHR systems should be able to
validate any infamation contained in the electronic entry, provide a hactknechanism, offer
protection from a disaster and include contingency plans to access patient information if the
system crashes (Zuber, 2002). Essential functions for EHRs are the ability to @chang
information when care services are being handed over from one organisation or staff member to

another.
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They should be able to exchange information between central and regional facilities and data sets
(Dougherty, 2005) as well as respond to adminisgatesearch and quality improvement
queries (Dyck, 2002).

Clinical decision support also improves safety and quality by providing automatic reminders
about preventive practices, such as vaccination regimes, drugs alerts for dosing and it provides
electranic resources for data interpretation and clinical decision making (Ash et al, 2003; IOM,
2003; Smith, 2004).

An example of a very successful EHR system that has integrated applications like pharmacy,
radiology, laboratory, dietetics, progress notes,nglind patient administration into a single
system, is the Veterans Health Administrations (VHA) and VistA (Veterans Health Information
System and Technology Architecture). The VistA system has wiped out nearly all paper record
keeping in the VHA health &lities (Graham et al, 2003).

However, the functions of an EHR in Massachusetts were assessed by Simon et al in their study
in 2007. This research questioned 1,884 physicians and assessed the availability and use of 10
EHR capabilities: electronic predoimg transmittal; laboratory order entry; alerts, warnings and
reminders; radiology order enter; clinical messaging; problem lists; medication lists; radiology
test results; visitation notes and laboratory test results. The results demonstrate that the mos
commonly reported functions were the ability to view test results (84.8%) and to document
visitation notes electronically (84.0%), but a much smaller number reported being able to order
laboratory tests electronically (46.8%) or transmit prescriptioaspi@armacy electronically

(44.7%) . For each of the 10 assessed functions, fewer than 75%of physicians reported using the

function most or all of the time if it was available in their system.
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Regarding the availability and use of the clinical decision support system (alerts, warnings and
remainders), 53% of the physicians reported having this function but only 31.2% of them used it
most or all of the time; finally, 73.6% of the physicians wbald access radiology tests used

this function most or all of the time.

In another study in 2008, a survey of ambulatory care physicians was reportebl@wthe
England Journal of MedicindesRoches et al, 2008). The researchers defined two levels of an

EHR system which are:

-Basic SystemHealth information and data including patient demographics, patient problem
lists, electronic lists of medications taken by patient and clinical note. Order management view

laboratory results and imaging results.

-Fully Functioning Health information and data listed above as well as a notes system including
medical history and follow up. Order entry management of prescriptions as well as laboratory
tests, radiology tests, prescriptions sent electronically and oef@rslectronically. Results
management listed as well as electronic images. Clinical decision support including warnings of
drug interactions or contra indications provided out of range test levels and reminders regarding

guidelines based interventionssareening.
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5.5.2. Adoption of Electronic Health Records

There have been numerous instances of researchers examining the number of health care
providers adopting EHRs. In general, these studies have demonstrated that the rates of EHR use
in the ealy 1990s remained the same. More recently, a number of researchers and professional
organisations have tried to estimate the adoption rates of EHRs. They found that measuring
adoption rates accurately is difficult for a number of reasons. First, hegéthisations may be

at different stages of developing their EHR. Second, there has been no agreed definition for an
EHR (CPR or EMR), which has been used consistently among researchers. Third, different
organisations will use their respective technologiediffering degrees, so there are no

comparable examples (Wager et al, 2009).

In a study by Loomis et al (2002), 14.4% of family doctors said they used an EMR. A study by
Miller and Sim (2004) found that less than 13% of over 1,200 practitioners fronesmall

surgeries who responded to the survey were using an EMR system, while 32% showed an
interest in developing and using an EMR in the future. In 2005, a study done by Burt et al for the
National Centre for Health Statistics showed that of the 1,281 jpanisi, 23.9% reported using

a full or partial EMR system in their practice. It is important to note that a higher percentage of
respondents using an EMR were in larger practices and were located in the western US as

compared to other regions.

In 2006, Jhaet al (2006) analysed 32 other research studies, which had measured the usage of
EHRs between 1995 and 2005. They found that betwee2b% of physicians in ambulatory

care settings utilised an EHR system. This study also found that betwieeg?d 8f singé
practitioners utilised EHRs andi1®7% of a large office of physicians (20 or more physicians)
utilised EHRs. However, the study could not identify general EHR use in hospitals, though it did
find that computerised physician order entry (CPOE) systems iweise in #21% of hospitals

(Jha et al, 2006 ).
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In 2006, a survey was undertaken by the Commonwealth Fund to examine primary care
physiciansd uptake of electronic health recor
New Zealand, the UK and the US. The study was publishe@aith Affairs(Scloen et al,

2006) and found that when compared with other countries, primary care physicians in the United
States and Canada were far less likely to use EMRs (28% of US physicians and 23% of Canadian
physicians, compared to 98% of physicians in the Net#sle02% in New Zealand, 89% in the

UK and 79% in Australia).

The New England Journal of Medicirecently published the results of a nationwide study of

2,758 physicians. The survey intended to provide clearer estimates of the adoption rate of EHRs
(DesRa&hes et al, 2008). In this study, 4% of the doctors reported using a fully functioning EHR,
while 13% reported using a basic system that had limited function. Physicians in large practices,
hospitals or medical centres (and in the western region) werelikeyeto use an EHR

(DesRoches et al, 2008). This study demonstrated when a practice uses an EHR to its full extent,
the system has a positive effect on the quality of clinical decisions (82%), communication with
other providers (92%) and patients (72 kscription refills (95%) timely access to medical

records (97%) and avoidance of medical errors (86%) (DesRoches et al, 2008).

Despite the limitations in interpreting EMR/EHR adoption rates, it is suggested ti&04 ®f
hospitals in the US have implemied fully an EMR or EHR (American Medical Association,
2007; Fonkych & Taylor, 2005; Poon et al, 2006), anid28% of physicians in ambulatory care

practice use some form of EMR applications (Poon et al, 2006; Jha et al, 2007).
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5.6. Electronic Hedth Record System Applications

There is increasing evidence to show that hea
affected positively by the knowledge that clinical decision support systems can provide. There

are numerous intelligence systems tindt medical information to EHRs with advanced

computerised clinical decision support systems (CDSSs). These systems have been designed to
improve the quality and safety of patient care by ensuring care guidelines are followed,

medication dispensing mi#tas are avoided and appropriate services are provitealthicare

Financial Managementited in Glasser, 2008). The overall goals of CDSSs are to maximise the
efficiency and efficacy of patient care. They aim to define software packages that aretoreated

aid clinical decision making by using the characteristics of individual patients and matching

them to a computerised knowledge base in order to improve individual diagnoses, treatments and
care packages (Hunt et al, 1998; Menachemi & Brooks, 2006)sliggested that such clinical
decisionmaking systems will eventually develop capacity and broaden areas of expertise, as
EHRs become more popular (Thomas, 2007: p.109). In primary care setting, the adoption of
CDSSs such asmrescribing, have reachedyhilevel rates in different countries( Protti,2005;
Benson,2002). CDSSs can distil and integrate individual patient information, perform

evaluations, link treatments to evidedzased practice guidelines and provide results to health

care workers at apprdpte times. They can also decrease drug costs, improve preventive care,
reduce the length of stay in care services, improve the way drugs are dispensed and decrease the
time needed to order treatments (Menachemi & Brooks, 2006). There are many dfezseruft

CDSS applications including supporting adherence to clinical guidelines, providing drug alerts,
creating cliniciansd work |Iists and there are
management (Aspden & Corrigan, 2003). They can even movedsjaple warning systems

and assist in ad hoc querying and diagnostic assurance (Krohn, 2004). The most common
applications of CDSSs are in relation to Computerised Physician Order Entry (CPOE) and

electronic prescribing system-{iescribing).
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5.6.1. The Computerised Physician Order Entry

A Computerised Physician Order Entry (CPOE) e
electronically rather than using handwritten or verbal orders and prescriptions, and they provide
physicians with decision suppaapabilities at the point of ordering. CPOE systems are

designed to be proactive, for example, in reducing medical errors, checking orders (e.qg.

duplications, doses, allergies, patient histories etc.) and reducing potential errors that would

occur if all elevant information were not available at the time of ordering (Ormond, 2005). For
instance, if a doctor orders an expensive test or drug, the CPOE system might show the cost and

of fer alternatives; or a dr ugergyrodaeordenforght al e
laboratory test might trigger a warning to show that the test has already been ordered and the

results are pending. One CPOE study found that 80% of studies report significant reductions in

total prescribing errors, 43% in dosagees and 37.5 % in adverse drug events when a CPOE

system rather than handwritten orders was used (Shamliyan et al, 2008). CPOE systems can also
suggest alternative, pprogrammed drug therapies, based on approved facilities or protocols
(Metzger & Turiso, 2001; Wager et al, 2009). One report suggested that CPOE systems can
significantly reduce medication errors in outpatient settings and prevent 28% to 95% of adverse

drug events (Healthcare Research and Quality, 2001).

In addition, Johnston et al (2003004) studies point out that CPOE system can provide other
types of support in decisiemaking processes, including financial and organisational support as

well as helping to improve patient outcomes, for example:
1 Adherence to clinical protocols.
1 Monitoring the process of making diagnoses and subsequent actions.

1 Reducing medical errors, decreasing morbidity and mortality and improving rates of

recovery.
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The financial benefits provided by CPOE systems can also be invaluable, such as requiring fewer
administrative and clinical staff, ensuring accurate and timely billing and quicker transaction
processes (Johnston et al, 2004). Some studies have also shown that waiting times for medicines
can be reduced, along with a reduction in transcription ernatgeatter methods of

countersigning orders (Ahmad et al, 2002; Jensen, 2006). There are different ways that a CPOE

can be applied and incorporated into health care organisations. Metzger & Fortin (2003)

identified modules 13 models that can be integratezlan existing health information system

that has been developed by a single vendor. O
existing systems. For example, a simple CPOE system can offer a selection of drug names and
doses or predefined orders. &tlapplications restrict/control choices by offering only certain

drug dose options, while others automatically provide more guidance by offering templates and
values. Pulldown menus sometimes provide definitions or information about the use of different
drugs. Some functions are O6passived and expec
ot her functions are Oactived and automaticall
applications can even integrate electronic health record informatibrwarning systems that

alert care workers to any changes in patients
works differently in different organisations because its functionality depends on the way in

which the system has been integrated wiiisteng information technology and has been

developed, supported and monitored after implementation.
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5.6.2. Eprescribing

Essentially, electronic prescribing systemgp(escribing) provide printegenerated, easily

readable prescriptions thaedess likely to be misinterpreted or misread by a pharmacist. They
are computer applications designed for clinicians to use in order to generate paper or electronic
medication prescriptions (Bell et al, 2006). The most compiepescribing system can ide
comprehensive support to a clinician and the decisiaking process. Such a system can also
streamline office procedures like prescribing and repeat prescriptions; it can support insurance
problems and improve prescribing safety (Halamka et al, 2@9@jescribing uses computers to
enter, modify, review and communicate drug prescriptions (eHealth Initiative, 2004) making
prescribing safer and administration more efficient, which are the two major motivations for the
adoption of such systems. The Ihde of Medicine (IOM), the Institute for Safe Medical

Practice (ISMP) and the Leapfrog Group, and others, are involved in trying to improve the
quality of medical care and reduce medical errors; they have endepsesceibing systems as a
major tool fo reducing medical mistakes (Nash, 2007). One significant cause of medication
errors has been the misinterpretation of phys
Ambulatory Medical Care Survey suggests that the prescription illegibility rate may toe 1%

2%. Five illegible orders may account for 30% of errors (Karadenis & Cakmakci, 2002).

The benefits of @rescribing are numerous; they can have a positive impact on public health, the
patient, the insurer/pharmacy manager and the physician, and include

Public benefitsreduction in medical errors and associated costs to society; reduction in drug

diversion and improved efficiency and reduced costs.

Patient benefitsinclude a reduced chance for medication mistakes and improved patient

satisfaction.

Phar maci s timgovihgehe esé of torsnulary prescribing, so reducing drug costs and

workflow efficiencies.

Physician benefitanclude improved office efficiencies for repeat prescriptions, reimbursements
for following a formulary programme anohproved record keeping and documentation (Gerstle
et al, 2007).
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A survey of electronic prescribing sponsored by the American Medical Association (AMA,

2008) found that 22% of the physicians responding to the survey usqar@scebing system;

of those espondents, 63% used the functionality through an EHR system, 17% used an Internet
based system, and 16% used stand algurescribing software (AMA, 2008). The results show

the benefits of g@rescribing to be: reduced risk of medical errors, streamlireekiflow for

physicians and streamlined repeat prescription requests and authorisation (AMAE2008).
prescribing systems have been studied extensively and it has been suggested that there are a
variety of graduated levels thatpeescribing can be prowed to a health care information

system, (as shown in Figure 6).

Figure 6: Eprescribing Graduate Levels
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Electronic prescription, reference onljo prescriptioawriting capability; its
functionality is supplied by commercially available software programs, for mobile
personal digital assistants allowing access to deaygraindications, adverse effects,
and drug interactions. It is important tmaference data be updated at least monthly.

. Standalone prescription writeNo medication history or supporting data; it provides
computerised printing of prescriptions that are then given to the patient or faxed to the

patientds phar macy.

Patientspecifc prescription writer Including supporting data regarding individual
patients, such as allergies, demographics, past prescriptions and formulary information,
which can be used to generate alerts; it allows the application to incorporate clinical
decisionsupport, but requires the input of information, often manually, depending on

existing technology systems, laboratory systems, EHRs and insurer formulary databases.

Medication management Long term tracking and monitor
medicatims; this level contains the previous functionality and maintains a database of the
patientds previous prescriptions and repea
automatically monitor for druglrug interactions. The systems should also allow for the
manualentry of other medications taken by the patient. Some applications allow for the

entry of alternative and negprescription medications. Some vendors offer the ability to

check for drug interactions with alternative medications.

. Connectivity From practiceso pharmacies, purchasers, pharmacy managers; this type of
system usually provides the previous functions and also allows for the electronic
transmittal of prescriptions to pharmacies and can often include subscriptions to
electronic versions of insurant@mularies to identify preferred and tiered drugs and
alerts for norcovered medications. This requires that patient insurance information be

entered into the-prescribing system or transferred from practitnagement systems.
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6. Integration with EHRsSystems integrated with an EHR allow for a wider range of
clinical decision support without the need teerger data manually into thepeescribing
system. They also automatically update the
EHRs (Gerstle, 200.

There are different commercialffescribing systems, which can provide different combinations
of these feature levels, although most commercial systems at least provide significant features at

levels 2, 3 and 4.

Benefits can be seen all at levels, but systems at the more complex levels provide better strategic
planning information, opportunities for quality improvements to be achieved, along with reduced
rates of mistakes and improved workflow efficiency. Otltefaatages provided byprescribing
include safety, quality and cost, including p
to suggest corrections and changes, methods of submitting repeat prescriptions and other

renewals. Systems can collagggeegated databases to provide strategic data regarding the

impact of prescription drugs on public health as well as additional information about changes in
benefits, formulary updates, druge reviews and other important information (eHealth

Initiative, 2004). These opportunities are created because throughout the process, there is better
communication among stakeholders and data providers as well as more relevant information

about the patient
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5.7. Standards and Interoperability

In order to cokect validated and valuable health information within a secure framework that can
be exchanged and used by a range of different stakeholders, certain standards need to be
followed to ensure effective transmission, operational use and interoperabilityaistaade

usually developed by a professional body or authorite(purestandard), or widely used and
agreed by general consentd@factostandard). In health care informatics, a standard defines a

commonly agreed way to collect, maintain and trardd¢a (Murphy et al, 1999).

Standards for informatics in the health care field are vital because of the complex nature of the
environment, which has highly heterogeneous data processing needs. There are many different
professions and organisations (bothlpuénd private sector) that are involved in health care in a
region or country. Therefore, there is no single technology that can cope with the information
demands of the myriad of processes taking place within the system. In fact, most hospitals have
computer systems that deal with admission, discharge and transfer, clinical laboratories,
radiology, pharmacy, billing and accounts and other functions.

It is common for health care providers to select different systems to meet the information needs

of separte departments or services within an organisation. This selection process can be termed
Obest of breeddé; it means that rather than us
application group is chosen to respond to the needs of the activities patheular service. It is

also quite normal for most hospitals to allow the system to develop organically and slowly over

time, rather than purchase a comprehensive system right at the beginning.
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In the health care sector, where information musbvioindividual patients across many

different organisations, locations and services, an EHR must be able to exchange data between
different systems. The same data (e.g. patient demographics) may be needed for different
applications at a single locationcabetween applications at different sites. It is also necessary to
interface these systems, which may be built on different platforms, using different programming
languages and different data formats; this is time consuming and costly. To respond to these
complex needs, the main purpose of EHR standards is to facilitate improvements in five main
areas; interoperability, safety/security, quality/reliability, efficiency/effectiveness and

communication (Murphy et al, 1999).

5.7.1. Types of Standards

Tounder stand what standards need to be develop
complex requirements to exchange information, it is useful to divide the standards into four

categories: structure and content, vocabulary, messaging and security.
5.7.11. Structure and Content Standards

Structure and content standards are needed to give a clear description of the data elements that
will be included in an electronic health ( e.g. blood pressure and temperature) and to standardise

the field length, data pe and acceptable content of each data field (Murphy et al, 1999).
5.7.1.2. Vocabulary Standards

Vocabulary standards require there to be common definitions for medical terms to ensure that
information and descriptions are represented and collected by all practitioners consistently for an

i ndi vidual 6s heal t h r ec orddoinditate thd saind cendigonstor t e r m
procedures, this will complicate the collection of data and reduce its reliability and consistency.
Codes are therefore abbreviated representations of medical terms, which are usually numeric or

alphanumeric.
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However developing vocabulary standards is a difficult task because of the complexity of

medical terminology; the profession does not yet have an agreed set of codes and there are many
differing encodes being used by different practitioners with little agreesmeong them

(Murphy et al, 1999).

5.7.1.3. Messaging Standards

Messaging standards enable the electronic exchange of data between two or more computer
systems by establishing the format and sequence of data during transmission. The use of
standardised meages allows disparate computer systems to interconnect and share information
with each other (Murphy et al, 1999). A comprehensive set of standards includes more specific
standard for medical messages and general computer messaging standards. Medgal messa

standards describe the segments in one specific transmission of medical information.
5.7.1.4. Security Standards

In the health care field, it is essential to maintain privacy and confidentiality. Therefore, security
standards are necessary to ensurephtient health information remains confidential and is

protected from unauthorised or mistaken disclosure, alteration or destruction. These standards

are particularly important because electronic health records deliberately make information
accessible tonany users in many different locations. Computer systems also make it possible to
copy, print or delete large amounts of data quickly and easily, so a single security breach could
impact thousands of patients. Access to health information is a sersstiee $0 standards are
required to balance the patientds right to pr
health services researchers and others. These standards are developed by HL7 and ASTM (e.g.
E1869) (Murphy et al, 1999).
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5.7.2. Curent International Standards

In 1991, a study conducted by the Institute of Medicine discussed the need for information

standards in health cat@pmputer Based Patient Records: An Essential Technology for Health
carehi ghl i ght ed t h adsmustbe deelopedtesied and impementedi before

the computer based patient record can realise
1994, the American Medical Informatics Association (AMIA) said that one of main obstacles in

the adoption oinformation systems in health care was the fact that organisations did not develop
consistent standards (AMIA, 1994). In 1996, a repgdighway to HealthTransforming U.S.

Health care in the Information Ageeinforced this view, stating that

0 é t h elopthentoéuniversally accepted standards for the definition, collection,
communication, and storage of administrative and clinical data is a prerequisite for creating

an integrated health care delivery system fro
(Council on Comgtitiveness, 1996: p.51)

Further discussions on the need for standards in health care highlight that standards should be
6established by consensus and approved by a r
activitieso ( NI bhjichealthdebords yse bath techrical arel tlieicaltstandards
(NIH, 2006), there are three main international bodies that currently approve these standards;

they are the 1ISO, the Committee for European Normalisation (CEN) and Health Level 7
(HL7)(Murphy etal, 1999).Standards that are used regularly are based on their practical

application or functionality.
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These standards can be categorised as either terminology or messaging standards (Government
Accountability Office (GAO), 2004). Messaging stardfarefer tchowelectronic messages

should be formatted (see Table 3), while terminology standards deal with the contehiati.e.

the electronic health record data element is about (see Table 4) (McDonald et al, 2003).

Examples of commonly used standaads listed in Tables 3,4, and 5.

Table 3: Messaging Standards

Messaging Standards

HL7 b Heal th Level 76 is a computer ICIinicaI
t ransmi ssion of a patientds basi
Imedical history, diagnoses afidancial information between

di fferent clinical applications.

widely implemented health care standard worldwide.

RxNorm is a developing project of the NLM. It is a

RxNorm Drugs

homenclature that provides standaammes for clinical drugs
active ingredient + strength + dose form) and for dose forms as

administered.

CPT-4 G Current Procedural Terminologybd Billing

billing of medical procedures.

ASC/X12N Accredited StandardSommittee governs the transmission of Financial
electronic claims data, such as external financial transactions,
financial coverage verification and insurance transactions and

Claims.

[The EHRLab Interoperability and Connectivity Standaisis

ELINCS Lab

standard that is currently under development; it will be used to
transfer laboratory results from laboratory information systems to

EHRSs in the outpatient setting.

1.Source: The National Library of Medicine (NLM) with the Unified Medical Language System (UMtS)Ywww.nIm.nih.gov/research/umjs/
, 2. WHO, http://www.who.int/entity/ehscg/resources/en/ehstandards list.pdf, 3/Murphy et al.(1999): Chapter Five: Standards for EHR
content, System, and Data Exchange
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Table 4: Terminology Standards

Name

Terminology Standards

ICategory

LOINC

bLogical Observation: Identifiers,
set that assigns universal identifiers to laboratory and other
clinical observations, so that results can be pooled and

exchanged.

Lab

SNOMED-
CT

6 Sy s t e Noaenclaueedbf Human and Veterinary

Medi cined is a nomenclature that pr
to codify the clinical information captured in an electronic

health record (EHR) during patient care. It enables a consistent

way ofindexing, storing, retrieving, and aggregating clinical

data across medical specialties and sites of care.

Clinical

ICD-9-CM
ICD-10

6l nternational Classification of
systems that group diseases and procedures foretagyal by

computers. They are useful for reporting or other instances

Where data aggregation is needed, such as measuring quality or

processing claims for reimbursement.

Billing

NCPDP

6 Nati onal Council for Prescriopti
standard that allows electronic transfer of prescriptions between
[pharmacies, and for physicians to submit prescriptions

electronically.

Drugs

Source: The National Library of Medicine (NLM) with the Unified Medical Language System (UMtS)www.nlm.nih.gov/research/umjs/
2.WHO, http://www.who.int/entity/ehscg/resources/en/ehstandards list.pdf, 3.Murphy et al.(1999): Chapter Five: Standards for EHR

content, System, and Data Exchange
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Table5. International Interoperability Standards

Name Meaning Issue By
EHRcom It define a core hierarchy of reference model building blocks to whiclEBifR/ ISO /EN 13606
can be mapped, and reflects the stable characteristics of EHR. It support Part 1

interoperability between heterogeneous and legacy systems and consider wo
wide EHRs communication standard.

ADL (Archetypes

It defines legal combinations of the buildiatass defined in the Reference Mode

ISO/EN13606 Part

Healthcare
Environment )

Description Language) It express the rules by which useful clinical templates can be constructed frof 2
Reference Model in consistent and interoperable way. It is an information mg
and exchange stax for communication archetypes.
CDA (Clinical It is a generic message structure for the communication of a clinical documen| HL7
Document derived as a message model from the HL7 RIM. CDA 1.0 has anbdded
Architecture) standard thatomprises header with document authorship information,
organisational origin and patient identifiers, and a body whose basic structure|
defined at fairly high level. CDA 2.0 specifies the structural organization of fin
grained information inside a doment
IHE (Integration the It seeks to promote interoperability between systems within specialist departnj CEN and HL7

such as radiology, and the conventional hospital system used to order such
investigations and to receive imagisiydy reports

Source: Kalra (2006) Electronic Health Record Standards

5.7.3. The Importance of Interoperability

The provision of health care is a complex process. As we have explained above, any health

system has to be able to follgatients through an array of services, treatments, assessments,

and therapy, over long or short periods of time, through different organisations and in different

locationsi even different countries. Therefore, the primary benefit required from an EHR

stardard is system interoperability so that providers and other users of the health information can

exchange data when needed. For health care providers, system interoperability is critical and

fundamental to the aims of the organisations; service provisnven by the inherent

collaborative nature of health care. If the information system cannot transfer, update and

exchange information, the risk to patients and the costs to the organisations will rise

significantly.
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For example, the risk to patierdan be fatal if information is not exchanged during an urgent

episode of care. Therefore, standardisation of the EHR has been identified as an urgent, national
priority (Fearh, 2003). The Health Information and Management Systems Society (HIMSS,
2008:p49 defines interoperability as oO6the abilit
within and across organisational boundaries in order to advance the effective delivery of health

care for individual s and communities. 0

Brown and Reynolds (2000) sthat interoperability exists between two applications when one
application can accept data (all types of data including service request) from the other and

perform the task effectively (as judged by the user of the receiving system) without the need for
extra operator intervention. Bouhaddou and colleagues (2008: p.174) also define interoperability
as: O6the ability of two or more health care i
use the information that hdustratethada EBHRe xc hanged?©.
interoperability is the ability of an EHR system to exchange patient appropriate information with

other systems.

5.7.3.1. Syntactic Interoperability

Syntactic interoperability is the ability of an electronic record system to exchange heal
information through interfacing and messaging. The process can be described as having three

levels.

1. Syntactic interoperability ensures the exchange of health information by mapping
information between corresponding parts of an information systenddnis by using an
electronic health record reference model standard, such as HL7, or by using an IHE XDs
(crossdocument sharing) profile. The first level can support the clinical stamed
approach where the human readability of documents organiseatéisdequired; there

is a small amount of filtering using coargmined properties.

2. Partial semantic interoperability can be achieved in one of two ways. Level 2a
(unidirectional semantic interoperability) is achieved by using a deeper level of data
structure (other than simple documents and headings), and the data are determined by the
respective system. A mapping process is required in order for the system to receive data

and match imported data items correctly with the corresponding equivaleredacah
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repository. Level 2b (semantic interoperability of meaningful fragments) is achieved by

agreeing and sharing a fhggained data structure between sender and receiver.

3. Full semantic interoperability is when an electronic health record referenad imod
used, alongside data structure and clinical terminology. At present, Levels 1, 2a and 2b
have been achieved to different degrees and in different settings within different
countries. These approaches improve the quality and continuity of care ssheh a
management of lonterm conditions where there is a need for a data set that is personal

to an individual and not too large (European Commission (EC), 2009).

Below, are some examples of the standards that have been developed and are being used world

wide; all of them can store and exchange medical data.

openEHRopenEHR, 2007) is a standard for the implementation of EHR systems. openEHR
started as a joint research project between the European Union and Australia. Today, openEHR
is managed by a negprdfit organisation called The openEHR Foundation. The standard defines
the storage and management of patient data and is not influenced by the commercial aims of
companies trying to sell the standard (openEHR, 2007). The main concept behind the openEHR
standwrd and its data model is to ignore issues relating to the storage of patient data (e.qg.
relational database tables). This is achieved by using a model with two levels. The first level
contains the reference model, which defines only the most genericaktineshealth care
domain, such as O0roled or O6observationdé. The
more specific medical concepts, such as laboratory results or diagnoses (Beale & Heard, 2007).
These archetypes are data structures derived the reference model and constrained with the
Archetype Definition Language (ADL) (Beale & Heard, 2008).
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The Clinical Data Architectur@CDA) (Health Level 7 International (HL7),is part of the HL7

Version 3 standard. Health Level 7 International is an internationally recognised organisation
developing and supporting standards in the health care sector. The name HL7 refers to the
applicaton | ayers of the | SO Reference ffoddel . The
standards for interoperability that improve care delivery, optimise workflow, reduce ambiguity

and enhance knowledge transfer among all of our stakeholders, includingcaealfnoviders
government agencies, the vendor community, fellow SDOs and patients. In all of our processes
we exhibit timeliness, scientific rigor and technical expertise without compromising

transparency, accountability, practicality, or our willingniesgut the needs of our stakeholders
firsto(Health Level 7 Internation&010.

The CDA i %$asedanarkipsididard intended to specify the encoding, structure and
semantics of clinical documents fordamlxchangeo
defines an XML syntax for medical documents of any purpose, and the CDA comprises a

document, a header and a body element (Health Level 7 International).

The Continuity of Care Reco(@€CR) is a standard for health data and information exchange
devebped as a collaboration between ASTM International and the Massachusetts Medical
Society (MMS) along with other health care related organisations and technology designers. The
standard defines an XML schema for patient data, including sections for detmograp

information, insurance information, diagnoses, test results, medications, allergies and other

patient related information (llvonen, 2006).
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5.7.3.2. Semantic Interoperability

Semantic interoperability is the ability of systems to exchange data and interpret information
while automatically enabling the information to be used across the systems without user
intervention and without additional agreements between the differeehsidkers involved

(EC,2009). In other words, semantic interoperability intends to ensure that the precise meaning
of exchanged information is understandable by any other system or application not initially
developed for same purpose (Costa,2010). Thesgdaemantic interoperability are to recognise
and process semanticakyguivalent information uniformly or homogeneously, even if diverse or
heterogeneous data are present. Therefore, syntactic interoperability must be agreed previously
in order to obtai semantic interoperability. Semantic interoperability needs generic reference
models to represent the clinical data of the EHR, an agreed clinical data structure (i.e. a shared
understanding of clinical concepts, e.g. ontology and a data dictionary)saadea system for

clinical terminology. Recent recommendations from the European Commission, have stated that
the semantic interoperability is essential to improve the quality and safety of patient health care,
public health, improve effectiveness, redunedical errors, clinical research, and health service
management (EC, 2009). In order to manage this interoperability, the digitalization of electronic
health record system needs a dual model architecture which is based on two modelling levels
which are information and knowledge. The information level is provided by the reference model
and knowledge level by the archetype model (Costa,2010). An archetype is formal definition of
prescribed combinations of building block classes defined in the Refereyumd fdr particular

clinical domains or organisations. An archetype specifies a particular hierarchy of record
components sublasses, defining or constraining their names and other relevant attributes
values, optionality and multiplicity at any point imethierarchy, the data types and value ranges

that element data values may take, and may include other dependency constraints.
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Archetypes express the rules by which useful clinical templates can be constructed from the
Reference Model in a consisteanrtd interoperable way. Archetype instances themselves conform

to a formal model, known as an Archetype Model. Archetype may be used within EHR systems
to govern the EHR data held within repository. However archetypes might be used as a means of
ensuring aonsistent mapping between EHR systems that themselves do not use archetypes
internally (Kalra,2006). Archetypes are agreed models of clinical or other domain specific
concepts. From a technical point of view archetypes are formal specifications @il dontent.

From a clinical point of view, archetypes serve an intuitive means to define and discuss and
present clinical content (Garde et al,, 2007) Basically, archetypes define clinical concepts and are
usually built by domain experts. They are a taoltuilding clinical consensus in a consistent

way and they are considered basic to deliver fully interoperable EHRs (Kalra and Tapuria,2008).

Below, some examples of how semantic interoperability can be applied are listed.

The Systematised NomenclaturéMeadicine Clinical Termg¢SNOMED CT). This is the most

recent version of the SNOMED nomenclatures. This is one of the largest available health care
terminology standards. The International Health Terminology Standards Development
Organisation (IHTSDO) magas and maintains SNOMED CT, and it cooperates closely with
organisations, such as HL7 and ISO (IHTSDO, 2007). SNOMED CT consists of concept codes,
descriptions (terms) and relationships. A concept code is a unique strintBadi§its that

defines one maming in the terminology and then identifies one or more descriptions, which are
the synonymous terms used for that meaning. Relationships are then used to define hierarchies
between the concepts (IHTSDO, 2007).

Logical Observation Identifiers Name and @s¢{LOINC): This is a terminology that supports

the explicit identification of laboratory and clinical test results. It is provided, maintained and
managed by the Regenstrief Institute, Inc., which is apmofit organisation. The LOINC
standards are useéd describe laboratory results and are referenced by other standards, such as
HL7 (Murphy et al, 1999).
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5.8. Confidentiality and Security of Electronic Health Record Systems

The development of EHRs has raised concern about the privacy, confideatdlisgcurity of
personal information of individuals, which is held on these systems. The terms privacy,
confidentiality and security can have slightly different meanings in the health care sector, to their

meanings in other sectors, and can thereforeibenderstood and misused (Carter, 2008).

T Privacy means a per sonos -rdlaedihforrhationfrognht t o p

being shared with anyone and a right to control what information is revealed.

1 Confidentiality means that health care staffand ci pi ent s of an i ndi vi

have a responsibility to use or disclose the information only as authorised.

1 Security refers to procedures, techniques and technologies that are used to protect
information from accidental or malicious accesggration or destruction. Security

mechanisms are used to implement privacy and confidentiality policies (Tan, 2005).

In relation to privacy, it is suggested the major threat in the EHR context is from the secondary
use of i ndi vi du anfosnétion. Seeondary dse imvihéreinfdineatioh givien to

one party for one purpose is then used for other purposes, without the authorisation of the person
involved (Brands, 2003). Brands (2003) suggests that other studies confirm that the most
frequent lbeakdowns of patient information confidentiality do not come from unauthorised
outsiders, but from uncontrolled secondary usage, like accidental disclosures, curiosity and

misuse by internal staff.
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Individual members of the public have a right to estkeir personal information to be kept

private; they have the right to decide who sees their personal information, and once they reveal it
to someone, they expect it to remain confidential (Tan, 2005). If organisations are to take these
concerns seriougl they would certainly influence how far an EHR system was adopted or
whether it was adopted at all. Harris Interactive (2005) conducted a telephone survey in the US
with participants who were asked to identify their level of concern regarding the pbtenti

negative impacts of an EHR (after they were informed about the EHR project and its definitions).
Approximately 70% of the participants were concerned about data leaks, medical information
being shared without their knowledge, poor security and the fdt@rcrease in medical errors.

In addition, 65% of participants suggested that patients may not disclose sensitive but necessary
information to physicians and other health care providers, because of worries that it might be
entered onto permanent, comgrniged records. The same survey found 47% of respondents said

that the risks to privacy outweighed the expected benefits of the EHRs (Harris Interactive, 2005).

I n most countries, there are | aws thars protec
and users of health information must abide by these laws (Win, 2005). For example, in Australia,
there is a privacy act and New Zealand has a health information privacy code (Ko & Liou, 2010).

In the US, théHealth Insurance Portability and AccountabjliAct(HIPAA, 2003) regulates the

security and privacy of electronic medical information. This Act defines the standards of

electronic health information exchange between health care providers, or between health care
providers and insurance companies. MPalso advises that if the health information does not

include the identity of the individuals, organisations or the researchers can use the information
without the individual 6s pRersonal hfsrmation Plot€éciom, 200
and Ekctronic Document AGPIPEDA) (Health and the Information Highway Division, 2004)

protects personal health information against use by commercial enterprises locally and

internationally.
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ThePrivacy Actapplies to the public sector and tBitistics At applies to identifiable health
information (Health and the Information Highway Division, 2004). It is largely due to the fact

that EHR systems involve the integration and networking of patient data via a set of
heterogeneous and distribution hardware software systems that sharing patient data is often
seen as risky, leading to conflicting interests or potential breaches of security (Tan, 2005). This
has meant that codelated security technologies have been prioritised and driven forward
(Brands, 203). The development of technology has increased access to patient information, so
enabling patients to obtain health care services that are more responsive to their needs.
Technological progress has also enabled privacy protection policies and mor setingty

measures to be developed to control/authorise access to sensitive, personal health data (Chilton et
al, 1999). One of the ways in which personal data is kept safe is through developments based on
the ethical neetb-know principle (Louwerse, 189. Clark and Wilson (1987) and Bobis (1994)

also suggest a righib-know concept to describe levels of access that assess whether electronic

health record users should have the right to access certain patient information.

However, it is worth assessingwahese principles and technological developments are being
implemented on the ground. In a 2008 study conducted by Kroll Fraud Solutions/HIMSS

Analytics to examine the security mechanisms for patient data security in hospitals, researchers
foundthatond i n 7 ascending scale, the average | ev
breaches was 5.88. Only 56% of the hospitals had told patients that their information was at risk

due to a security breach. Exactly 13% of the respondents reported thatdgheisation had

experienced a security breach in the last 12 months, and the type of information that had most

frequently become insecure were patients6é nam
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It is also interesting to note that in a survey of privagglical contractors in 20085, 47% of
Medicare Advantage contractors, 42% {feeservice contractors) and 38% of the TRICARE
contractors reported experiencing a privacy breach (GAO, 2006). These results show that there
are many challenges to implemeugtieffectively information technology within the health care
sector; it is suggested that much of the success or failure of implementation relies on human

resources and staff training.

Other security mechanisms implemented to safeguard unauthorised ntiodifecad access to

EHRs and to enhance information confidentiality include the distributed infant and maternity

care system in Finland. This system adopted a combination of secure socket layer (SSL) and
Internet protocol security (IPSec) procedures to endata confidentiality (Kouri &

Kemppainen, 2001). The SSL is a protocol for exchanging information using a private key to

encrypt data that is transferred over the Internet, such as Internet Explorer and websites that

obtain confidential information frororedit cards. The Internet protocol security (IPSec) is a

framework used to develop standards for supporting netieggt data confidentiality over

Internet Protocol (IP) networks by using cryptographic security services (Kouri & Kemppainen,
2001). Anote r mechani sm used to secure patient data
method, which is a process of hiding information in a digital signal in such a way that it is

difficult to remove(Chao et al, 2002). Another common security mechanismtossaathenticate
mechani sms of EHRs is the use of an o6identi fi

a firewall to prevent external access to data can be found in most health care organisations.
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To ensure the security of confidential patient information, most health care organisations have
concentrated on controlling access to their EHR systems (Barrows & Clayton 1996; Parnell &
Fearon, 2002). Access is a key issue because EHRs have to beadtegpiadifferent
stakeholders i f they are to wor k efafsedtdéi vel y.
mechani sm. This can maintain a patientds conf
Each member of staff across the different dtakders is given a specific role through which

they may access the EHR. Each provider might have multiple roles and there may be a different
range of services for different purposes for each role. Each role could include access restrictions
associated witkocation or time (Parnell & Fearon, 2002). Audit trails are other mechanisms that

have become data security tools, because some security breaches have been caused by misuse of
access privileges by authorised personnel (Barrows & Clayton, 1996). Howéyiehn, & al

(2003) noted that the costs of implementing such audits in terms of human resources can often
outweigh their practical use. Another example of a security mechanism implemented computer
record systems in Alberta, Canada is where users havadth pua unique identification

number along with an electronic tag with a regulatianging digital number (Cotter, 2003).
Alternatively, using an RFID chip is another identification and authorisation mechanism for

securing health information; howeverserting these under the skin is an invasive procedure.

Beta testing to assess user acceptance levels for these various security devices has begun in the
US: about 40 people were surveyed in an initial test (Schuerenberg, 2005). Most users of EHRs
thoughtthat password checking included in the system will maintain system security. However,
password checking to restrict access does not ensure adequate security for EHRSs; therefore,
programs with common password pr otgaesttheon syst
hashword of the password. Unfortunately, it h
can reversengineer the binary program code to the human readable form and access the
programdés instructions. Trbinaifythaisobtindsthaty can s
decide whether to reject or accept the password (Horst, 2001). This type of security breach puts
EHRs at risk. Therefore, in addition to passwords, there should be some mechanisms to enhance

further the information security.
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To protect the confidentiality of data while it is being transmitted and during storage, symmetric
cryptographic algorithms can be used. These algorithms can also be reversed, so using
asymmetric algorithms will allow strong authentication of all peapleessing the database
(Quantin et al, 2000).

One effective authorisation process to protect patient information has been developed by the US
National Research Council; it is called the Public Key Infrastructure (PKI) (Brands, 2003). Itis a
mechanism basl on the idea of a trusted third party to ensure confidentiality, integrity, non
repudiation and accountability during information sharing (Bourka et al, 2003). PKI technology
can control access and can even guarantee user authentication by usinigleingitgl

certificates. If people are required to show their digital identity certificates whenever they request
access, the service provider can find out their details and make an authorisation decision. The
digital certificate is a useful mechanism toallprovider staff to access various online and

offline databases (Brands, 2003).

Consent is important i f patientsd privacy i s
of health information would enhance patient privacy. Informed consent rifedraspatient is

fully informed of the implications of their health, and permits access to their health information
(Win, 2005). Health care providers and other stakeholders have a duty to maintain the
confidentiality of data and so any system must bbe @mbdeny unauthorised access unless

patients give consent (Win & Fulcher, 2007).

There are varying degrees of consent that a p
ensures all information i s av avedoathhetypeofa o6 pr of

information that a professional would provide (Kluge, 2004).

Using informed consent, the patient will know how information will be kept, who is able to

access their records and for what purpose (Waegemann, 2000). There are songs clikentri

New Zeal and and Norway that incorporate patie
Liou, 2010). These systems collect and store the data as well as provide protection for the

security of the data by controlling access based on patient ¢onsen
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In Australia, the Commonwealth Department of Health and Ageing funded an electronic consent
research project to develop consumer consent approaches in Electronic Health Data Exchange.
The University of Tasmania, Queensland University of TechnologyCttmmonwealth

Scientific and Industrial Research Organisation in partnership with the Distributed Systems
Technology Centre and the Spherion Collaborative CentreHtwadth (University of Ballarat)

were involved in this project; it focussed on captupatjent consent during consultations using

Digital signatures, Public Key Infrastructure and Kerebos technology (Win & Fulcher, 2007).

Although confidentiality, privacy and informed consent are admirable principles in theory,
consent mechanisms need ®practical and applicable to health care processes without
impeding the workflows of health care providers. If this is achieved, the use of EHRs will assist
in health service delivery and physicians will be better informed about the health status of

patients, which will improve their decisiemaking capabilities (Win & Fulcher, 2007).
5.9. Evidence of Benefits from using an Electronic Health Record System

A range of factors influence what EHR systems are developed and to what degree they are
implemented. If an EHR is to be developed effectively, it should have a set of clear aims,
including to: improve efficiency, improve patient safety, reduce medicaisearml reduce

duplicate services (Wager et al, 2009). The California Health Care Foundation conducted a study

in 2003, which found that certain factors increased the adoption of EHRS:

Administrative factorsOrganisations were more likely to adopt an EHfRey wanted to
achieve certain goals, such as wanting to share patient data among different sites, improve
clinical documentation for billing, establish a more efficient and effective information
infrastructurereduce health care costs, meet legalkitation requirements and manage

contractors.
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Clinical factors.Organisations were more likely to adopt an EHR if they wanted to achieve

certain goals, such as wanting to improve the ability to share patient health information,

improve care quality, improve efficiency of clinical processes, reduce medical errors,

improve clinical data capture, facilitate clini

and patientsd satisfaction (Brailer, 2003).

In a survey of 280 providers (42% of these being IT professionals or managers involved in
administration, finance, dataptare/review, updating capabilities andnail categories),
respondents identified why they wanted to implement an EHR. Their reasons (those marked by
75% or more of the respondents) included: 1) improve clinical processes or workflow efficiency,
2) improwe quality of care, 3) share patient record information with health care practitioners and

professionals and 4) reduce medical errors (Medical Records Institute, 2005b).

Benefits to health care are clear when an electronic record system is implemendédi 082

the Massachusetts Medical Society conducted a national survey of 2,758 ambulatory care
physicians and reported in theew England Journal of Medicin&he study used a definition for

EHRs that was based on experwhohadusedensus and o
comprehensive EHRs. This survey reported a range of benefits from an EHR system, such as
improving the quality of clinical decisions, communication with other providers and patients,
prescription refills, timely access to medical records,damge of medication errors and others

reported the positive effect of EHRs on delivery of kbagn and preventive care (DesRoches et

al, 2008).

It is clear that the literature supports the idea that EHRs are very valuable to health care. Many
research sidies illustrate that EHRs improve quality outcomes, improve safety, increase
productivity and reduce costs, and they are also seen to improve service delivery and patient
satisfaction (Wager et al, 2009).
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5.9.1. Improved Quality, Outcomes and Safety

There are many examples and studies (some are set out in this section) that have shown that
clinical information systems, like EHRS, influence patient quality, outcomes and safety. Based

on these studies, three major influences on quality appear to be:
1. increased response to guidelim&sed care;
2. enhanced surveillance monitoring;

3. decreased medication errors.

A number of studies have shown that physicians who could access clinical practice guidelines
and computerised reminders and alerts are more likelyotode preventive care than physicians

who did not (Ornstein et al, 1991; Bates et al, 1999; Balas et al, 2000; Teich et al, 2000;
Kuperman et al, 2001). In another study, it was found that 200,000 negative drug events per year

were eliminated when a CPQlstem was installed in all hospitals (Hillestad et al, 2005).

In a study on electronic alerts that were delivered to physicians via a decision support system,
research results showed an important reduction in patient cardiac events, as well as physician
compliance to electronic warnings remaining stable even as workload increased (Vashitz et al,
2004). In a study on the impact of health information system on health teams, Stead et al (2005)
reported that access to regular (not episodic) health informaimmmprove clinical decisions
making Also, Or and Karsh 2006 reported that evidebesed information can also help patients

to manage their symptoms and treatments. Patieatnsgiagement through HIT is also reported

to improve health literacy and commcation via data tracking, questions and problem reporting
(Bates et al, 2003; Tang et al, 2006). In a survey of attitudes toward EHRs of primary care
physicians, the majority (51.4%) of respondents said they had increased knowledge of their

p at i eaith cendlitiohsevhen using an electronic record system (Siteman et al, 2006).
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In a systematic review of HIT, Chaudhry and colleagues (2006) found the most important
improvements to be a reduction in the number of people needing care (humber of alents an
services used). This is a result reflected in other findings (Bates et al, 1999; Bates et al, 2003;
Bates, 2005; Liu et al, 2006). A reduction in mortality rates, measured after EHR
implementation, when compared with mortality rates before implementdhlistrate how

adopting an EHR can affect directly patient care (Pollak & Lorch, 2007). A number of other
research reports have found positive outcomes when using vaii@adtle interventions (Tate et
al, 2003; Kypri et al, 2004; Wantland et al, 20@4|liamson et al, 2005).

Systems that use electronic health records are shown to improve the way drugs are prescribed
and administered. This is because the system provides health care workers with information on
the use of antibiotics (Berman et al, 199®)w to reduce adverse drug reactions (Evans et al,
1993; Burke & Pestotnik, 1999; Bates & Gawande, 2003), the accuracy of drug dosing
(Duxbury, 1982) and alerts (McDonald et al, 1984; Litzelman et al, 1993; Overhage et al, 1997,
Bates & Gawande, 2003). &% and Gawande (2003) suggest that information technology can

reduce the rate of medical errors by:
1 preventing errors and adverse effects;
9 facilitating a quicker response after an adverse event has occurred;
9 tracking and providing feedback regarding adverse effects.

From the research highlighted above, it is clear that EHR systems can improve communication,
improve access to knowledge, obtain key information, help with calculations (e.g. drug doses),
check ations, provide alerts and assist with monitoring and decision making; all these elements

will help to improve patient safety and quality outcomes.
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5.9.2. Improved Efficiency, Productivity and Cost Reduction

There are a host of different ways in whiEHRs can improve efficiency, increase productivity

and reduce costs (Tate et al, 1990; Tierney et al, 1993; Barlow et al, 2004; Grieger et al, 2007).
This is mostly achieved through more effective administration, monitoring and management
activities. Recernresearch has shown that the use of electronic systems to retrieve and store
medical records will reduce costs. For example, in their study of the Memorial Sloan Kettering
Cancer Centre, Evans and Hayashi (1994) noted that a space saving of 2,00@®stua® f

achieved after implementing an EHR, which translated into a saving of about $100,000 a year.

An EHR can provide the data necessary to measure care processes and thus support quality
improvement (Edwards et al, 2008); this can improve the qudldg@mentation and coding
practices and subsequently increase reimbursement (Bleich et al, 1989; Wager et al, 2000;
Barlow et al, 2004). Without this type of data, accurate feedback on outputs and outcomes is

absent and quality cannot be improved systeaify.

A number of different studies have provided evidence that electronic systems provide savings in
relation to a range of administrative procedures. They are central to reducing paper work and
saving time, for example, when reducing staff costs flikkeessing laboratory, radiology and
pharmacy orders) (Schmitt & Wofford, 2002), and reducing the number of requests for patient
charts and transcription charges (Keshavjee et al, 2001; Schmitt & Wofford, 2002; Soper, 2002;
Smith, 2003; Wang et al, 2008tiller & Sim, 2004). Sometimes, health workers, without access

to an electronic system, will order duplicate test results just in case one set is lost; EHR systems
will ensure test results are always to hand at no extra cost (Tierney et al, 1988; Tieiney e

1990; Bates et al, 1999). In addition, transcription services can also be expensive so an electronic
system enables these costs to be removed (Renner, 1996), while savings from lower drug
expenditure improves utilisation of radiology tests and dsesehilling errors (Wang et al,

2003).

168



In hospitals, illegible hand writing and mistakes about patient information can impede inter
departmental communications. These obstacles are eliminated when an EHR is used, thus
reducing costs and improving qual{immenwerth et al, 2007). For example implementation of

a hospital computerised physician entry (CPOE) system resulted in reduced cli®.gés)(

and costs-B.1%) (Tierney et al, 1993). The hospital estimated that a projected annual saving of
$44 billion per year would be achieved if a CPOE system was implemented nationally (Johnston
et al, 2003).

Staffing and time costs are also reduced when EHRs are used because nurses spend their time
recording patient information on systems instead of doctors doingt more expense (Deese &
Stein, 2004; Hillestad et al, 2005; Poissant et al, 2005). In addition, the cost of drugs is always
going to be very high for a health system. An EHR system can help doctors to identify and use
generic formulary drugs througin alert mechanism, which will remind them of all the options
available to them (Garrett et al, 1986; Donald, 1989; Karson et al, 1999; Levit et al, 2000; Bates
& Gawande, 2003). All of these management and administrative costs are reduced when

productivityis increased and efficiency is improved.
5.9.3. Reduced Errors and Increased Access

Health information technology changes the clini¢fzatient relationship because the patient can

have access to medical recordsotdthatoameod usWiat |
technological system, information can be accessed using two approaches: active use and

secondary use. Both approaches mean that health information can exist in multiple locations

(Wolter, 2007) and allows sensitive information to begfarred between health providers and
commissioners to enhance operational continuity of care, monitoring and forward planning

(Slack & Van Cura, 1968; Lucas et al, 1977; Kripalani et al, 2007). One study by Etheredge

(2007) on secondary use of data thtoagapid learning health system, reported that the

technology could help to gather more individudlbgussed information much faster, synthesise

learning requirements and disseminate the information quickly to the service providers.
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Bates and colleageg1999) saw an 80% decrease in documentation errors over their study
period when an electronic order entry system was set in place. More specifically, implementation
of health information system applications has reduced errors in dispensing medications an

I mproving patient safety (Bates, 2000). For
use of a medication memory aids reminds them to take the correct médscineproving their

health and safety (Lanzolla & Mayhorn, 2004). Consumer sdimfawas found to be high

during a study of an early version of patient health records. Researchers reported that patients
approved of the way workflows were increased due to the fact that physicians could spend more
time with patients and share patierfoiation and test results (Berman, 2004; Hier et al, 2005;
Tang et al, 2006). In a similar study, 57.45% of health practitioners reported that communication
within organisations and with patients had improved as a result of the implementation of a health
information system (Siteman et al, 2006).

5.9.4. Improved Service and Satisfaction

Patients as well as EMBystem users have responded positively to physicians using an EMR in
the examination room and to manage their care (Ornstein & Bearden RiéSdale & Hudd,

1994). Patients welcome their health data (health history, allergies, medications, test results)
being readily available when and where it is needed. Patients also view these physicians as being
innovate and progressive despite the faat #fome physicians were initially worried that using

the EHR in the examination room might impede their relationship with the patient. In fact,

studies have shown that EHR use has had no negative impact on the pihyatzan

relationship (Legler & Oate4993; Solomon & Dechter, 1995; Gadd & Penrod, 2000; Wager et

al, 2005); sometimes it can be seen to enhance the relationship by involving patients more fully

in their own care (Marshall & Chin, 1998).
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The introduction of EHRs has empowered patients by enabling them to access their own records
and be more active in their diagnoses and treatments. Health technology can help patients
communicate with the health care services (Shin, 2005) and provide ittefacis and advice,
including information on clinicians, service providers, treatments, laboratory test results and

health related histories.

A recent study, which evaluated patientsdé att

showed that resporsevere generally positive (Hassol, 2004 as cited in Shin, 2005).

EHR systems can also affect positively service provider and support staff satisfaction. EHR users
such as nurses and support staff reported that the EHR improved their ability to respond to
patient questions promptly. Support staff, who are usually responsible for filing paper reports,
pulling paper records and processing bills, said that their time was more effectively and
efficiently used through the use of an EHR system (Wager et al,. Z20¥yicians who have
implemented an EHR system successfully in their practice have reported that it has improved the
quality of record keeping, improved efficiency and has had a positive impact on their job
satisfaction and stress levels (Wager et al02@005; 2008). They also reported that they are

proud of the quality of their records and believe that the records are more useful in terms of
diagnosis and billing and they are more complete, accurate and accessible. A majority of
physicians in one studyere generally more satisfied since the EHR was implemented and stated
that it was because of its ease of use and reliability (DesRoches et al, 2008).

5.10. The Barriers to the Implementation of Electronic Health Records

Although the literature indicateslarge number of benefits of EHRS, it has also identified a

number of barriers to the widespread adoption of such technology. To discover the difficulties

that hospitals face in adopting an EHR, the Healthcare Financial Management Association

(HFMA) survweyed the senior financial executives in 2005. Some of the key barriers that were
highlighted in the survey were the lack of national information standards and code sets, a lack of
funding, concern about physicia&Keurs2006 and | a
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It has been reported that the successful implementation of a clinical information system relies on
physiciansdé support (Anderson, 1997; Ash et
users to develop ownership of a systemksyareason why systems fail (Lorenzi et al, 1997;
Lorenzi & Riley, 2000).

Like the implementation of any system within an organisation, staff must be involved in its
design and development. Clinical leaders who have an interest in informatics can help to
facilitate acceptance of the system with other practitioners. This type of leadership allows for
regular feedback from physicians throughout the EHR implementation process (Doolan et al,
2003). Communication between physicians and opinion leaders ial¢castrs lack of good
communication, which is another reported reason why systems fail (Anderson, 1997; Lorenzi &
Riley, 2000).0Other reasons for EHR system failure include: the value base of the system
reflecting management rather than staff/users (Lowtred, 1997), costs, disruption of

workflow, clinician acceptance and lack of documentation standards (Ash et al, 2003; Bates &
Gawande, 2003; Anderson, 2004; HIMSS, 2004; Miller & Sim, 2004; Valdes et al, 2004; Ford et
al, 2005; Hillestad et al, 2005;édical Records Institute (MRI), 2005).

5.10.1. The Cost of Electronic Health Record Systems

The costs of setting up a health information system have not been well researched (Kuperman &
Gibson, 2003); although some of the research that has taken plassgadbe average cost of

an EHR to be $25,000 per physician in a group (Carroll, 2000). Audet et al (2004) identified that
this initial cost was the main barrier to physicians accepting such technology. In addition, many
practices that have considered lempenting an EHR system have cited cost as being one of the

major factors that made them reconsider (Loomis et al, 2002).
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5.10.2. Resistance to Electronic Health Record Systems

As pointed out above, one major barrier to successfully implementingiBrsistem is whether
clinicians accept the new system and the potential disruptions and changes that it brings. It has
been suggested that health workers perceive an EHR system as interfering with clinical
workflow, reducing productivity and introducingstluptive changes to the workplace

(Chambliss et al, 2001; Waegemann, 2002; Wang et al, 2003; Ash & Bates, 2005; Ford et al,
2005; Hillestad et al, 2005).

Some of the EHR applications do not fit with the way some physicians pragaécularly in

relation to the content and sequencing of the processes (Anderson, 1997; Gianguzzi, 2002;
Walsh, 2004). Batev and Harrison (2006) found that health care providers experienced tension
between responding to the rigid workflow of EHRs and functioning more saidlgffectively.

In addition, typing text can be time consuming and can require a higher cognitive load than
handwriting text (Anderson, 1997; Walsh, 2004). Aydin (1994) reported that many physicians do
not want to make their examination rooms impersauathey are concerned that computers can

affect their patient relationships because they may be viewed as cold and technical.

Cliniciansdé reluctance to accept EHRs are al s
deci sion supportoi 6SprcaguueépoR0Oméyi cResearch h
taken to complete electronic documentation increases for physicians, which can create another
barrier to accepting EHR systems (Miller & Sim, 2004; Poissant et al, 2005). They feel that it is
nottheirr¢ e t o i nput data into a system. One study
desks as highly inefficient because it increased their workloads between 98.1% and 328.6%
(Poissant et al, 2009physicians expect information systems to support clinicalgsses

without increasing workload or shifting work to other staff in order to be successful (Guthrie,

2001; Doolan et al, 2003; Rogoski, 2003; Hersh, 2004; Walsh, 2004). Physicians have

traditionally used clinical information systems to access datéhaydlo not expect to perform

data entry. Computerised data entry by physicians is a significant barrier to EHR adoption

(Pearsaul, 2002), and there will need to be a change in the cultural role of physicians and a

change in their behaviour if health teotogy is to be introduced successfully.
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5.10.3. Patient Confidentiality and Privacy

Many consumers are reluctant to share their personal data with health care providers
particularly as there are numerous reports and rumours in the media as to sbeinddtast or
stolen (Gregory et al, 1995) and, as Dodek & Dodek (1997) suggest, patients increasingly
understand that confidentiality is a right not a privilege. An IOM report regarding the privacy
and security of electronic health information suggegtatthe issues fall into two general

categories:
1. inappropriate releases of information from individual organisations;

2. the systemic flow of information throughout the health care and related industries (IOM,
1997b: p. 54).

It is suggested that healthre organisations should ensure information can be accessed by staff,
yet be secure enough to protect patient privacy; this means staff need to be trained and supported
to understand confidentiality issues and adhere to privacy policies, and theityneggi

always be assured (Dodek & Dodek, 1997; O'Brien & Yasnoff, 1999). To evaluate concerns

about privacy and confidentiality, researchers conducted a survey of information accessibility

with nursing staff in a major acut@are hospital in the US: ofé¢hrespondents, 72% admitted to
obtaining information about patients not in their allocated area while perusing the hospitals
network (Curran & Curran, 1991).

The Health Insurance Portability and Accountability AdtPAA) sets the standard for medical
recads (electronic and written), confidentiality and security (Loomis et al, 2002). In particular,
the HIPAA calls for the following (Simpson, 2001):

1 making sure electronic patient information is not lost;

T controlling access tendi maif wirdanadli loy o6i et i

audit trails;

1 making sure information is not corrupted in transit or storage.
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For health care managers, there are enormous legal implications relating to breaches of patient
privacyi as well as moral dilemmas relatirgphysicians who are bound by the Hippocratic
Oath. It is understandable therefore, that managers and administrators might be unwilling to

implement EHR systems if they think that they might pose a threat to patient privacy.

5.10.4. Security in ElectronicHealth Record Access and Use

As EHRs are developed and refined and access to their data becomes vital to the effective
functioning of health care organisations, security issues also become more central. Increasingly,
data is becoming more available to aga of stakeholdeiisonce they have electronic access to

the system. With the correct access code, a person can look at data on anyone in the system if
they have access to a computer terminal ( Marr
therefore 'ery highi and even more so in relation to systems that allow external access through

the Internet.

Research suggests that access to such systegpecially in light of Internet capabilitiés

should be limited to people who are authorised to obtaimtbemation; electronic

communications, such as email must be encrypted and IT personnel should implement audit
trails (Simpson, 2001; Gallagher, 2004). It has also been suggested that unauthorised gathering
of information should be stopped along with fiedl protection (O'Brien & Yasnoff , 1999).

Simpson (2001) proposed that software systems should provide the following elements if they

are to be made safe:
1 encryption software for health data transmitted over the Internet;
9 authentication to validate thddantities of information senders and receivers;

9 authorisation such as unique user IDs and passwords to ensure the right access to the

right people;

I audit trails to track who accesses what information.
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However, it has to be megharasths areltom tompldx and timey st e mo

consuming to access, the benefits of the system may be reduced (O'Brien & Yasnoff, 1999).

5.10.5. Lack of Adoption of Uniform Standards and Interoperability

Interoperability among EHR systems is recognised as esgengain their full potential. This
exchange is not be possible unless a natiofiibed uniform standard data coding is adopted.
Therefore, the development of standards for electronic health information development is very
important for professional orgeations and governments (Bates & Gawande, 2003). If progress
is not made in this respect, it will impede successful implementation (Abbott, 2003; Bates &
Gawande, 2003; Brookstone, 2004; Dougherty, 2005; Hillestad et al, 2005; Middleton et al,
2005).

5.106. System Maintenance and Down Time

Other barriers to the implementation of electronic medical record systems are issues relating to
the software, the hardware and the commercial sale of the designs. Software issues include
inability to view patient progess and care at a strategic level, lack of automatic prompts and

poor system navigability (Smith et al, 2005). Hardware and connectivity issues include slow
system response and computer speed (Chambliss et al, 2001; Poissant et al, 2005; Smith et al,
2005) Issues that relate to the sale of the software, the hardware and the design include the
tendency of commissioners to wait for more advanced packages and products and anxieties over
the ability of vendors to offer pastle support (Schmitt & Wofford, 280Brookstone, 2004;
Podichetty & Penn, 2004; Ford et al, 2005).
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5.10.7. Electronic Health Record Software Quality and Ease of Use

An important obstacle to the implementation of such systems is the general quality of the
software available for usigether with its perceived ease of use. Middleton et al (2005) found
that one of the key reasons for implementation not progressing was due to the lack of definition
of basic product features. In 1971, the World Health Organisation (WHO) listed the basic
requirements for a health information system (Snyder & Paulson, 2002); these requirements

included:

=

the system should be able to identify people positively by name and place;
1 the system should avoid unnecessary agglomeration of data;

1 the system should foswn problems or trends;

1 the system should be goal oriented to assist monitoring and evaluation;

1 the system should employ functional and operational terms;

1 the system should record all relevant data related to population groups, services provided,

resourcs allocated and expended and outcomes of health services;
1 the system should express information briefly, unambiguously and imaginatively;
1 the system should have the capacity to provide feedback and share data.

It is important that health care staff and pieians in their examination rooms find the software
easy to useé it should improve productivity rather than impede it, by using-tetgplates and

order forms to speed data entry (Rogoski, 2003). Computer workstations should be provided
both on and offite to ensure ease of access. It the system crashes, the ability to respond quickly
is significant (Doolan et al, 2003). It is also important for the vendor to offao@4 support and

technical assistance as soon as possible (Ash et al, 2000; Rog68ki, 20
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5.10.8. Lack of Awareness and Experience about the Usefulness of Electronic Health

Records

There has been a | ot of research focusing on
the use of computers and electronic systems. This lack of understanding of the potential of such
systems (Johnson, 2001) and lack of confidence in using thermpade the successful

implementation of EHR systems and even prevent physicians from thinking about using such
systems. It has been suggested that quality problems in medicine are caused not by lack of
knowl edge but by t he aeapalythabhknowledgecorsistenlyanddé s i n a
accurately (Kuperman & Gibson, 2003).

There is a traditional use of pag@ased mechanisms, which means health staff do not see that
there is a real alternative despite the weaknesses of manual systems e.g. phjyee, costs,
inaccurate information etc. Evidence has shown that a number of systems have failed because
users were inadequately trained (Ash et al, 2000), so it is suggested that medical students should
obtain a certain level of computer skills beftirey start clinical training, so that they can use

these EHR systems (Baron et al, 2005). Some studies report that older people tend to have
negative attitudes towards using computers (Dyck & Smither, 1994; Laguna & Babcock, 1997).
In fact, one study by Bwn and Coney (1994) evaluated physician attitudes toward clinical
information systems and found computer skills and experience to be predictors of computer
acceptance; gender and attitudes toward physicians conducting their own data entry were found
to benonsignificant.

5.11. Strategic Factors Affecting the Adoption of the Electronic Health Record

There is a clear link between the productivity of an organisation and its information system
(Seddon et al, 1999; Seddon et al, 2002; Nolan & Farlan, 2008 efiibacy of an information

system is dependent on the people using it and their work processes (Johns, 2001). Therefore, a
speedy and successful adoption of an EHR is important, and relies on strong leadership and

effective strategic planning alongsidaifing and ongoing support.

178



5.11.1. Strong Leadership

Strong leadership is central to the successful implementation of any new policy or change within
an organisation. Cooper (2005) points out that the successful strategic management stress on new
schoolleaderships that have the characteristics as shown in table 6. Johnson and Scholes (2004)
indicate that the literature relating to leadership issues highlights that successful leaders have
particular and individual characteristics including: vision, tdaniding and tearworking

skills, seltconfidence, ability tself-analyse and selearn, mental alertness, ability to deal with
complexity and ability to work alone. It is suggested that charismatic leaders are very effective at
expressing complex ideasa clear and simple way, creating loyalty and guiding the energy and
motivation of individual staff members. Certon (2000) states that transformational leadership
increases the awareness of organizational issues and their consequences, they buildfa visio
what the organization should be, raise commitment to that vision throughout the organization,
and assist organizational changes that support the vision.

Table 6: Old Leadership Vs New Leadership

Old Leadership New Leadershp
Non-charismatic Charismatic
Transactional Transformational
Management Leaders
Non-visionary Visionary
Non-magical Magical

Less Emphasis On More Emphasis On
Planning Vision

Routine Change
Compliance Commitment
Contract Extra Effort
Reaction Pro-action

Source: Cooper C.L (2005): Leadership and Management in the 21st Century
Business Challenges of The Future, Oxford University PResgel7
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If there is no executive support from the chief executive officer (CEO) or senior clinical
managers or at board level, the introduction of a new clinical information system will fail

becaue staff in the organisation will not trust the new initiative. Several studies have identified
strong leadership and support from clinical leaders as the major reasons for EHR adoption (Ash
et al, 2003; Smith, 2003; Podichetty & Penn, 2004; Poissant, .2@8B)and colleagues (2003)

also note that successful implementation will depend ontemg leadership from all of the

different levels in the organisation, ranging from senior executives to clinicians to operational
managers. It has also been suggettatiieaders should recognise that the advantages of an
electronic information system are not always immediate, and they should appreciate that benefits
such as increased efficiency and fewer errors will ultimately improve quality, increase
productivity am reduce costs (Schmitt & Wofford, 2002). Therefore, leaders must be persuaded
to commit financial and human resources in the longer term if the adoption of an EHR is to

succeed.
5.11.2. Vision

To implement successfully any fundamental strategic chartpéwvein organisation, leaders

must have a O6can dod6 attitude with a vision
future. The vision should set out at three levels: healtigadth; and electronic health record.

The vision should state thadvantages that will accompany the changes, which are

improvements in quality, efficiency, and equity (Moor,2010), and define the challenges that will
be faced (capability statements). As mentioned above, if staff members are to be empowered to
support newdevelopments, they need to understand the motivations behind them and be
involved in their design. If potential users of the system do not understand why it is being
implemented, its implementation will meet with resistance. Scott (2005) demonstratedshat
people do not necessarily resist change automatically but they resist having change imposed
upon them. Having a vision for the future is therefore an effective and persuasive tool that can be
translated into workable and understandable aair@ntal goals (Lorenzi & Riley, 2000;

Poissant et al, 2005; Lorenzi et al, 2009).
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However, it is worth noting that having a vision is not an end in itséis a means to an end.

Visions risk falling into one of two categories (Moran, 1998):

1. A vision withaut substance: problems include vagueness about the future, lack of
institutional vision, | ack of knowledge ab

limitations.

2. A budget without vision: problems include vagueness about what problem is being
solvad, what are the priorities and the definition of roles and responsibilities within the

organisation.

These issues highlight the importance for a vision to be supported by a strategic plan-and long
term resources that can sustain its implementation (S2p@2; Ash & Bates, 2005). Changing
from a paper based medical record to an EHR is a strategic change that needs to begin with a
vision and be followed by a strategic plan (Lorenzi & Riley, 2000).

5.11.3. Information Strategy

To ensure an electronic infoation system is integrated comprehensively into a complex health
system and into the strategic plans of the multiple stakeholders, strong leadership and vision are
essential, but there is also a need for an information strategy that can detail whaesesdlurc

be needed and how they will be used (Glaser, 2005). A strategic information system plan must
integrate any clinical information technology into both the management infrastructure as well as

the technical infrastructure of each organisation (W&§42).

An information strategy must prioritise the information needs of the health care system, for
example, providing data relating to service quality, continuity of care, communication flow and
patientsd ability to ac dgieste electionic healtoracordsh e al t h
should be able to respond to the expectations of administrators, managers and planners of health

care services, as well as the requirements of policy and the politicians (Rasmussen, 2003).
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A health information stratgy should be designed in close partnership with healthcare
practitioners such as physicians to ensure their differing informational support needs are taken
into account (e.g. hardware/software functions, user interfaces, modes of data entry, flexible
docunentation tools) and to support their workflows (Miranda et al, 2001; Morton &
Wiedenbeck, 2009). Although an information strategy should consider the design and
implementation of an electronic information system, it should also ensure that therong

implications of sustaining and maintaining an EHR are identified (Morton & Wiedenbeck, 2009).
5.11.3.1. Strategic Planning

In order to implement the complex institutional change from a gageszd record system to an
electronic medical system within the hatare sector, there needs to be a strategic plan that

will set out what currently exists and the goals and expectations of the initiative. The plan should
also identify the timescale for implementation, the resources needed and the team that will
managehe process (made up of representatives from all departments affected, e.g. a clinical
advisory team (Souther, 2001; Schmitt & Wofford, 2002; Smith, 2003; McLane, 2005). The plan
should analyse current workflows and put forward proposals about how thée weldefined

when the new EHR is developed (Ammenwerth et al, 2003; Ash et al, 2003; Deese & Stein,
2004; Poissant et al, 2005). Specific issues to consider should include work station
modifications, hardware installation, software design, backup sysestesing historical data

and managing the paper records that are not to be part of the new EHR (Smith, 2003). When
multiple organisations are to use an electronic information system (as in the case of different
providers in the health care sector), ip&ceived as taking a risk. One way to allay the fears of
partners in such an objective is to use a strategic roadmap, which can be used to develop a
business case to lower the risk for health care providers who adopt and use EHRs health care
(Dixon, 2007%.
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5.11.3.2. Roadmaps

A strategic roadmap can helghealth innovators to provide information about the business case
for the development of an EHR and give examples of successful adoption of EHRSs in other
localities. Roadmaps help to develowarkforce that is able to implement the system and will

outline methods to ensure the systemds sust ai

A strategic roadmap enables the stakeholders, such as policy makers and decision makers, to
gain a complete vision of the futuredaexperiment with planning data to reveal the different
outcomes of various planning scenaiidsirning strategy into action. This enables organisations
to link everyday planning and projects into business priorities. Therefore, the roadmap has the
potental to link the tactical decision processes, different business functions and organisations

with a common thread: time (Whalen, 2007).
5.11.4. Clinical Support

Physician and others with a clinical background need to be involved in the design and

developmat of a medical information system (Anderson, 1997; Ash et al, 2000; Doolan et al,

2003; Rogoski, 2003). It has been found that one of the key reasons why an information system

is not adopted is if clinical staff find it difficult to understand or supfi@tinitiative (Lorenzi et

al, 1997, Lorenzi & Riley, 2000). In addition, it is always useful to encourage clinical leaders,

who have experience or an interest in informatics, to provide feedback about the system as it
devel ops (treatibngtohemsasedéct st dmasli gn IS res
et al, 2003). This feedback is extremely important, because communication between physicians

and opinion leaders is a core reason cited for system failure (Anderson, 1997; Lorenzi & Riley,
2000).
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5.11.5. Communication, Training and Longterm Support

Another element that will facilitate the successful adoption of an EHR is effective

communication within and between organisations of a health system. Jablin (1979: p.1202) states
thatcommunicain i s an o6éexchange of information and
authorityéand organisational me mber sO. It i's

i mpact on productivity (through st #Hdctivenase mber s
(Jablin,1979; Downs et al, 1988; Kramer, 1995; Miller, 1995).

People who are asked to use the new technology of an EHR will also need to be trained and
supported to do so; if they are not, the system will fail (Ash et al, 2000). This ¢raimiuld be

i ndividuali sed to respond to varied | earning
qualifications, past computer experiences and computer skills may serve as barriers or facilitators

to technology use, so training should regsptimthese capabilities (Dillon et al, 2005). Moor

(2010) emphasised that Aeducation and trainin
stages (I CT for health as part of omieildi cailncur
t he tr acephpe3r. A con

Training programs should educate people on how to use the system, plus address attitudes and
build enthusiasm for doing so (Lorenzi & Riley, 1995). Appropriate techniques, timing and high
quality training materials are required for successfsiesn implementation (Greenhalgh et al,
2004). Some physicians, in particular, may have insufficient computer skills, lack basic computer
knowledge/ training and may not understand the benefits the technology can provide (Johnson,
2001; Baron et al, 2005} his is another reason why it is critical to get strong support of
physicians and their representatives at the highest possible levels in order for training to be
designed to meet their needs and to encourage them to participate (Lorenzi & Riley, 1995;
Lorenzi et al, 1997). In most cases, physicians prefer to be trained individually by other
experienced physicians; however, tebased training or staged training may be needed for
complex systems (Lorenzi & Riley, 1995; Ash et al, 2000; Johnson, 2001;Halgleret al,

2004).
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El ectronic health record systems are more | ik
priority during all stages of the project, and a training programme is designed to respond to skill

gaps before, during and after implentation. This longerm approach to training and support

that can be provided quickly, 2¢bursadaye s peci al |y just afiser the
essenti al (Ash et al, 2003; Fenton et al, 200
resaurce for other users, is an effective@uing support strategy (Laing, 2002). To support the

view that a comprehensive information strategy is needed to implement successfully electronic
health systems, tHgritish Medical Journahosted some internation@eetings in 1994 and

1995, to look for ways to improve the dissemination of health information to, from and within

the developing world. The meetings showed that the overall impact of providing health

information would be greatly enhanced by increaseddination, analysis and funding (Kale,

1994).

5.12. Electronic Health Record Systems: Some National Initiatives

Improved health and better patient care are the goals for many developing and developed
countries. Strategic policies and plans are essehtiations are to promote equity, respond to
cultural and linguistic needs, promote capacity building, ensure interoperability and assure safety
(Kay et al, 2006). The World Health Organization (WHO) has suggested that these strategies
should incorporatene national development and implementation-béalth systems, such as
electronic health records. It is useful and interesting to note how different countries have taken
forward the adoption of electronic health record systems, such as Australia, Czradark,

Finland, France, New Zealand, Norway, Spain, Sweden, the UK and the US (Hodge, 2011). Each
country has implemented such systems slightly differently and is moving at its own pace; all

have the same godldo achieve better patient care.
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5.12.1. Examples of National Initiatives
5.12.1.1. Denmark

Traditionally, the national strategy for the digitalisatadrthe Danish Healthcare Service was
designed by small group of professionals from the Ministry of Health and Interior, the National
Board of Health, the National Association of Local Authorities and a range of hospital owners.
The groupdés responsibility was to monitor any
results and further develop the strategy. It was responsible for epmsanmmunication between
national health care organisations, hospitals and other health care stakeholders that were
providing services (Esterle & Kouroubali, 2010). From the 1990s, the Danish Ministry of Health
pushed for the development of a health infdrarasystem to improve the efficiency and
effectiveness of the Danish health care system (Danish Centre for Health Telematics (DCHT),
2008). The government recognised that it wanted to achieve an integrated system that would
provide a seamless service ttipnts and improve patient involvement in decisitaking

(Deutsch et al, 2010).

In 1994, MedComwas founded as the national coordination organisation for health information
technologyMedComdefines electronic data interchange formats for the most tangdrealth
information that needs to be shared securely; it also supports information exchange over the
Danish Health Data Network (Deutsch et al, 2010). Danisbadth is also provided through
Sundhed.dkan ehealth portal enabling Danish citizens drdlth care professionals to access
information and communicate with each other (Doupi et al, 2010). In 2006, 89% of Danish
general practitioners and all 73 hospitals and all 331 pharmacies shared data over the network

and health care information was tramted electronically (Deutsch et al, 2010).
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5.12.1.2. United Kingdom

In order to achieve national health care reform, an EHR system was initiated in 2002 by the

UK6és Department of Health. The primary goal w
was implemented at a very high level, and involved government official including the health

minister at that time (Esterle &Kouroubali, 2010). In October 2002\#dt@nal Programme for
Information Technology (NPflWas established and in April 2003, I -related activities were

being led by an initiative calledHS Connecting for HealtfDeutsch et al, 2010). The National

Heal th Service (NHS) NPfIT includes the devel
CRS), which consists of detailed recoafsevery patient, which are held locally, and a summary
care record, which is held nationAdgtddy and ter
conduct by Trishaeta. 2010, p9) point out that SCRs have 7
barriers tohe widespread adoption and use of such records remain, and their benefits to date
appear more subtle and contingent ththen early
barriers are: information domain presented by SCRs were inapplicable to the encount

technical communication to Spine was not possible; physicians had not been traineti¢o use

SCR; and physicians were unauthorized to access SCRs.

In 2003, the NHS announced that every NHS patient would have an individual electronic NHS
care record bg010. In addition, an electronic person record (EPR) system (compliant with the
national standard) was to be implemented in hospitals by December 2007. By the end of 2008,
210,000 Summary Care Records had been uploaded to the Spine. At present, fals inasait
received the new EPR systems and the majority used the EPR for administrative purposes only.
One health authority suggests that the Care Record Services implementation would not be
completed until 2016 (Esterle &Kouroubali, 2010).
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5.12.1.3. Aistralia

In Australia, health care is managed by a cooperation project elthConnectwhich

includes the government, the states and territories. It aims to empower patients and develop an
efficient and quality health systeiealthConnect ol | ect s, stores and exchk
records within a safe and private framework (Dorda et al, 2005). An interoperable infrastructure

was developed in 2004 by the newly fountiational eHealth Transition AuthorifNEHTA),

which consisted of embers of federal, state and territory governments. It aims to set standards,
terminologies, patient/provider identifiers and respond to any relevant legislation. The

implementation of the national EHR system is planned for 2014. Certain elements of the

infrastructure and standards have already been set (except for identifier and security issues) and

the system has been tested in different locations in Tasmania and the Northern Territory.
5.12.1.4. Canada

A nonprofit organisation was created in Janua@@P, calledCanada Health Infowagyt aims

to promote the national implementation of interoperable electronic health records, with the

ultimate goal of achieving better quality and safer patient care, along with a better use of

resources. Although oversebky the Ministry of Health, the implementation of the system is

undertaken by the provinces (Deutsch et al, 2(rjaims to develop effective interoperable

EHR operations (Dorda et al, 2006)a h a d a H e a § deverydampfarvisva haie

interoperdle EHRs established and to provide EHRs for 47% of the Canadian population
(Deutschetal,20l0fanada Health I nfowayos total capit.

the federal government. (Dorda et al, 2005).

188



5.12.1.5. United States

There hadveen a fear in the US about potential legal issues, a lack of reporting of medical

mistakes, health service quality and transparency in pricing and rising costs of health care

generally. It has been suggested by experts that the best way to improvedreatphality and

to reduce medical errors is to develop a comprehensive B§1R014, the US government plans

to provide most US citizens with EHRs. The strategy has been formulated by the Office of the
National Coordinator for Health Information Techrgyq ONCHIT) and will cost approximately

$4 billion (Dorda et al, 2005). ONCHIT has sp
a 12step process for the implementation of the plan. Its aims are:

1 to certify the functionality of the EHR system;

1 to acheve national EHR interoperability by developing regional information
organisations to support local EHR data exchange and connect them to a national

information network;
i to provide patients with access to their own EHRSs.

The US government has not beenalwed directly in the development of a national EHR

system. Although government legislation has focused on supporting the development of EHR
systems within the private sector, federal funding has not been forthcoming and the government
has not enforced iswn legislation. For example, in 2005, the US Department of Health and
Human Services (HHS) issued the Patient Safety and Quality Improvement Act, which aimed to
develop patiensafe organisations and was supposed to collect and analyse data about health
care facilities. So far, although US senators, the Joint Commission and the American Medical

Association (AMA) all tried to make the Act work, the HHS has failed to enforce this legislation.

189



Therefore, the framework for the US EHR system has notfiresdised, yet the federal
government has tried to define an infrastructure by beginning to define functionalities,
standardise data exchange and collaborate with stakeholders. Organisations, such as the
Certification Commission for Health Information Texthogy(CCHIT), The Healthcare
Information Technology Standards Pa@dTSP) and the American Health Information
Community (AHIC) have been funded by ONC to encourage a national IT system to develop,
but it is still struggling. However, at a local levelany independent clinical electronic
ambulatory record systems have developed, though they have found it difficult to become
interoperable because they are so disparate and managed by different vendors, which has
impeded the effective exchange of da¢&ein & Arnold, 2008).

5.12.1.6. Malaysia

In Malaysia, a Health Technology Assessment (HTA) Unit was founded by the Ministry of

Health in August 1995. The aim of this unit was to provide input into health care policies,

provide a good scientific basearpwhich to adopt and use technology and to promote the use of
existing technology. The Ministry created a thtiee organisational structure in which expert

groups firstly carry out technology assessments with the help of the HTA, secondly, a technology
committee examined their reports and thirdly, the HTA Council made decisions based on their
recommendations. Health care is provided by three large hospitals in Malaysia, which have the
capacity to support a Health Information Exchange system. They &@satl in the capital,

Kuala Lumpur: Subang Jaya Hospital, General Hospital and Penang Adventist Hospital (Pupo,
2008). All patients who have received care in one of Malaysia's three hospitals are automatically

enrolled in the threéier system (Pupo, 2008

The National Information Technology Agenda (NITA) was subsequently established in 1996 to
provide a framework for coordinating and integrating three strategic elements into the
developing technological system: human resources, infostructure draddéthpplications. In

1997, Malaysia developed the Telemedicine Blueprint of Malalsiding Healthcare into the
Information Agewhich was the reference document for the development of the system named,
Telehealthit highlighted the advantages of infornmatiand telecommunication technologies.
Malaysia thus began to develop an integrated Telehealth Flagship Application, consisting of four

subapplications: the Lifetime Health Plan (LHP), mass customised and personalised health
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information and education (MGRE), continuing medical education (CME) , and the Telehealth
Consultation Applications (TC) (National Health Information System for South Africa
Committee (NHIS/SA), 2006). Overall, the Malaysian government has supported the
development of a health infoation system as part of the strategy of developing a healthy
nation. However, the country may find this a challenge as there are mefeail laws. In a
society where corruption in business is common, any attempt to reduce timesetft of health

care professionals may create a barrier to sharing information consistently.
5.12.1.7. Korea

In Korea, there is a comprehensive implementation of an Electronic Medical Record (EMR)
system within the hospital sector. There are 11 hospitals that have impemdly an EMR,

including all inpatient and outpatient health care information. In terms of size, one hospital has a
bed capacity of 30899, two have a bed capacity of 5889, two have a bed capacity of 600

699, and six have a bed capacity of over. T0@&ddition, there are three hospitals with over 500
beds with an EMR implemented for inpatients only, and two hospitals with over 700 beds with
an EMR for outpatients only. Another , three hospitals that have partially implemented an EMR,
and in one bthe main hospitals, the EMR was introduced in October 2004 for both inpatients

and outpatients. Most of the old medical records have been scanned and very recent ones are
currently being scanned. For inpatients, data is entered at the bedside usiogkhcoemputers.

For outpatients, doctors input data at the point of care using computer terminals, but if they are
too busy, physiciansé assistants enter dat a
SNOMED CT. In terms of privacy and continui care, signed consent forms for treatments

are scanned immediately after discharge and connected to the EMR, as are letters from referring
practitioners and hospitals. Some test results, which are produced from equipment not yet
interfaced to the EMR, aralso scanned immediately after discharge enabling users to view them
via a monitor. A goal of the hospital is to share information with all the national hospitals and
public health care facilities, but at present, they can only share data with oneddrdnech

hospital (Phylis, 2006).
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5.12.1.8. The initiative of EHRs in European Countries

In recent years, the European Commission (EC) has identifiedléh as a priority. By the end

of 2005, the EC announced that member countries must define natmohgional 4nealth
strategies including the deployment eliealth systems, the use of electronic health records and
their interoperability and the dienbursement of 4ealth services. By the end of 2006, member
countries were required to have develbpgeroperability standards for health data messages
and electronic health records, taking into account best practice and relevant standardisation
efforts. By the end of 2009, EC members set the baseline for standardised provishealtif e
services irclinical and administrative settings (Moor, 2006). In 2010, the European Union
undertook a study, which was calledealthStrategies (European Union, 2010). The study
analysed policy development, planning, implementation and progress achieved at leatasal
Table 7 below, which is eHealth Strategies, summarises the main issues that are considered

relevant information for this research.
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Table7: eHealth Strategies for European Countries

Countries Initiation Strategy/Roadmap Goals
Finland The Ministry of Social | Strategy for utilising To secure access to information f
Affairs and Health, information technology in the | those involved in care regardless
field of social welfare and time or place, to enable the
health care in Finland involvement of citizens and
patients, to in
access to information
and to ensure a high quality of
health information
France The Health Insurance | Dossier Medical Personnel To improve the coordination of
Act of 13 /08/2004 (DMP), and the associated care, continuity of care and
pharmaceutical camecord improve quality of health care
Italy The Ministry of Health | Health care Information Systen| To provide organisations within th
and the Conference of | (NSIS) health careadministration and
Regions service with core electronic
applications and to ensure that thg
conform to nationally agreed
standards and are interoperable, {
provide regions with reporting
structures and data collection
systems that would allow them to
manage thelanning and provision
of health services more efficiently
Norway Ministry of Health and | Teamwork 2.0 (2002013) Consolidation and dissemination
Care Services existing messaging services, and
secure access to health data such
patient summaries
Spain The Ministry of Health | Quality Plan for the National To provide the citizens with
Health System (NHS) assistance of the highest quality b
making use of
information technology
Sweden The National and National Strategy foeHealth All patients receive adequate, saf
Regional Authorities (2006) secure health care and gequiality
services
Switzerland | The Federal Strategy for an information The ICT in health care can bring

Department of Home
Affairs (EDI)

society in Switzerland, in 2006
additional chapter was add to
thestrategy called Health and
Health Servicesncluding

eHealth applications

advantages regarding access to
health services, efficiency, securit

and costs

Source: eHealth Strategies: Europe@ountry Reporthttp://www.ehealtkstrategies.eu/database/database.html
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5.13. Summary

In summary, strong leadership, vision, strategic planning, an information strategy and ongoing
support/training are seen to be the driving factors behingutbeessful implementation of

complex technology, such as an EHR (Moran, 1998; Doherty et al, 1998; Riley, 2000; Heeks,

2003, 2004; Khaled, 2003; Mugonyi, 2003). The literature shows that sechmical

interactions between the technological featureshaadth information system and the social
dynamics of the health care workersdé environm
system implementation (Ash et al, 2007; Ludwick & Doucette, 2009). These concepts suggest

that there is a relationship be®vethe mechanisms that facilitate the health care process and the
interpersonal interactions needed to carry out the daily clinical tasks (Rosenbloom et al, 2006;

Ash et al, 2007). To put it another way; when implementing an EHR, health care provider

leade s must ensure the technology of the new sy
workflow (Ludwick & Doucette, 2009) and must allow it to grow organically and flexibly in an
integrated fashion. If this is not achieved, it will not be sustaieeduse the people who use it

will not trust it or will not have the skills to make it work effectively. In summary, it can be seen

that a combination of standardising and optimising workflows, effective leadership,

comprehensive planning, training and oimg support will lead to the smooth adoption of an

electronic health record system.

194



Chapter Six: Research Methodology

6.1. Research Definition

The role of research methodologies is to steer the research through a range of procedures, adding
to what is known (of the body of knowledge) by discovering new facts and relationships through

a systematic process of scientific inquiry (Nachmias & Nachmias, 1996). Regarding the

philosophical perspective of research, Cavaye (1996) suggests that resetatis known as

positivism and interpretism rely on different assumptions about what is knowledge. However, in

case study research, both methods can be used to provide additional relevant information. Gill

and Johnson (1991) saasisdi ftiheadt adcrceosredairncgh tnoa vyi tbse
past, a multidisciplinary approach was needed to gain a complete understanding of a

phenomenon, and Lakhanpal (1994) observed that researchers would sometimes try and use
theories from single disciplines é&xplain the complex relationships between information

technology and organisations. Lowery (1997: p. 192) stated:

0l nformation systems research is difficult be
and the linkage and interactions between themelfemove the technology, we are no

longer studying information systems but are working in reference disciplines such as

psychology, sociology, human communication, organisational behaviour, philosophy,

epistemology, ethics, logic, anthropology, and thggl&@imilarly, if we remove the

human aspects we position ourselves in computer science, electronic engineering,

communication technologies, physics, chemistry, and other technological reference

di sciplineso.
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6.2. Research Strategy

This research ainaeto learn from how the electronic medical record system has been adopted
and used in Kuwait in order to recommend the next priorities for electronic health record system
function and infrastructure, in order that adoption can be improved and greatér distaefed.

The researcher was interested in the associated processes, benefits, and barriers that were faced
during the gradual development of this EMR system or EHR system. The first year of research
involved the study of various sources of literatuglating to the EMR/EHR in order to formulate

a research topic. To enable the researcher to explore and explain a contemporary system in a
realtlife setting, multiple case studies and various surveys were undertaken. The subject of the
research was based two strategy models and the researcher formulated a research hypothesis
in order to involve a range of stakeholders. The first model was the Domain Theory, which was
used to identify the stakeholders and their role in the research. The second modehsexsan

the Researcbased Improvement Strategy, which outlines the aims of the study. The first study
aim was to describe the main benefits and barriers that arose when adopting the EMR. The
second study aim was to evaluate the current adoption of tiei&s Kuwait PHC system. The
third study aim was to improve the current adoption of EHR/EMRs by proposing a strategic

roadmap based on a series of international and national surveys.

The following section discusses the research methodologies in thetaufrites research and
outlines the nature of the strategies used in relation to the overall thesis.

6.2.1. Quantitative and Qualitative Methods

Research strategies or methods enable us to collect data, which are variables or facts from which
conclusions an be drawn. Data can be collected from several sources using different
methodologies. The data can be classified as qualitative if it is collected in word form, and it is

termed quantitative if it is presented in the form of numbers (Blaxter & Hughe&s).199
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It is important to select data in a way that is appropriate to the research. It is also vital to the
success of the research that the quantitative or qualitative data is applied properly within an
appropriate scientific framework. The decision relgag the appropriateness of a particular

method cannot be made in isolation from the context of the research problem, so the choice of a
qualitative approach or a quantitative method as the most appropriate tool for a particular study

has always been prahatic (Downey & Ireland, 1979).

Quantitative MethodThis method implies the application of a numerical approach to the issue

under study as well as the need for data analysis. The main focus of quantitative methods is on
structural measurement and anays relationships rather than on the more complex issues of
process (Van Maanen, 1979). Therefore, quantitative methods have been characterised by some
researchers as O6thindéd but O6hardd and O6gener al
statisticalanalysis of data, quantitative methods are useful in providing precise measurements for
social actions by justifiable causal relationships related to specific events using objective criteria
(Nettleton & Taylor, 1990).

Qualitative Methodin contrast, qu#ative methods aim to increase the richness of data that
relates to social processes within a research problem (Bryman, 1995), and they tend to be
subjective. Finch (1986) argues that qualitative study is an inquiry process that is used to
understand olesved associations between factors; it charts social or cultural phenomena based
on a holistic picture of the people and the social and cultural context within which they live, and
it details the different views of the participants. In qualitative resetrehinvestigation aims to
provide insights into organisational and social processes, which are both tangible and intangible
(Van Maanen, 1979). Qualitative methods are usually used to provide a deeper insight into the
issue under investigation, espegiatil the research context where a certain topic may not have

been much researched (Van Maanen, 1979; Bryman, 1995).
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6.2.1.1. Single or Multiple Case Studies

A case study is the analysis of a i@ phenomenon; it may include a single case or meltipl

cases, depending on the aims of the study. Case study research is an accepted research strategy in
the field of Information Systems (ISs). Yin (1994,p.13) states that a case study from a research
strategy point of view mecgengurytitheifvestgatesaas f ol |
contemporary phenomenon within its réf@ context, when the boundaries between

phenomenon and context are not clearly evident and in which multiple sources of evidence are

used. 6

According to Stake (1994), a single casevides the researcher with knowledge about that

particular case, its complexities, and uniqueness. On the other hand, multiple cases provide the
researcher with more convincing evidence; these studies are then more robust (Yin, 1994). A
single case stydis usually chosen when it represents a critical case in order to test a well
formulated theory and enables the researcher to look into its complexity and unigueness. In
multiple case studies, the underlying logic is based on replication where thesaisatysnarily
concerned with comparisons between cases. Each case has to be selected so that it either predicts
similar results or produces contrasting results but for predictable reasons. From a given
description, a researcher can derive factors to roak®arisons for the reader (Kollberg, 2003).

Multiple case studies were selected for this thesis.

Three central reasons for why case study research is a viable IS research strategy (Benbasat et al,
1987) include:

1. aresearcher can collectdataandoldaini dence from a natur al s e

t heories from practicebé (p. 370);
2.a case study research strategy can answer

3. case study research can navigate new emerging topics in the field of IS, from which

valuable insighd can be gained.
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A range of factors need to be considered before deciding the best research method for a
particular topic. Yin (1994) identified some of these factors; however, they should not be

considered in isolation: they need to be complementedioynder of other factors (Irani et al,
1999). Some of the complementary questions that need to be answensdre an appropriate

case study strategy is selected are listed below.
T I's 6richd primary data needed?
1 What is the nature of the data required|uding its scope and sensitivity?
1 Do the effects of the phenomenon need to be studied over a period of time?
T What is the researchers6é personal experien
1 Are there any resource constraints, such as time and finances?

Avison (1993) suggestadh at a case studyds advantages ar e
and comprehensive analysis and its capacity to examine natural situations. An additional
advantage has been proposed; that the scope and sensitivity of a case study strategy can be

@xtensive and may range from individual proce
6.2.1.2. Survey Questionnaire

Conducting research using a survey method is often used to collect quantitative data in IS or
information technology (IT) research (Straub, 1989; Pinsonneault & Kraemer, 1993), and it can

be used to explore and describe a topic in detail. These reseaisbessgue that the purpose of
explorative survey research is O0to become mor
conceptsd (p. 79). Surveys usually investigat
an interview (Leedy, 1974), whenmgformation is obtained directly from participants by posing
guestions. However, as the information is usually elicited from a large number of respondents,

the survey results are often generalised to represent the view of the population.
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The purposeofsuh research is to find out Owhat situa
occurring in a populationdéd (Pinsonneault & Kr

using a crossectional or longitudinal approa¢Babbie, 1990).

The survey questigraire can provide reasonably accurate descriptions of real world situations

from a variety of viewpoints. Galliers (1992) argues that questionnaires are useful when

examining a greater number of variables than is normally possible with experimental bpproac
Bryman argues that the questionnaire is valuable when the aim of the research is to gather
specific answers to questions, such as Owhat 6

it is an appropriate tool for collecting data under three ¢amdi
1. when quantitative data are required;
2. when the information sought is reasonably specific and familiar to the respondents;

3. when the researcher has considerable prior knowledge of particular problems and of the

type of responses likely to emerge.

However, there are some drawbacks to survey research. Not much information or insight is
obtained about the cause or the processes behind the topic under study. In such cases, an
exploratory survey should be undertaken as this enables concepts and rebigodeveloped

for a more detailed, systematic descriptive or explanatory survey (Babbie, 1990; Pinsonneault &
Kraemer, 1993).

6.2.2. Domain Theory

Some researchers have argued that traditional research, which examines organisational topics,

does not h@ us understand the distinctions associated with large groups of organisations known

as OHuman Service Organisationso (HSOs) (e.g.
Kouzes and Micodbs (1979) Domain Thédhery origin
scientific approach of organisational development, where it impacts on the public sector

(Figure7).
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In addition, Golembiewski (1969) maintained that research can become problematic when
applied to nortraditional public agencigsthose that have spific characteristics that include a
large quantity of weaker connections between employees. Kouzes and Mico (1979) suggested
that HSOs consist of a range of different and distinct domains (e.g. policy, management, and
service domains). They argued tHastdomain separation results in a phenomenon known as the

O6Rashomon Effect 6, which is often noticed in

060The actors in each domain collect informatio
the process often selectively ignanediscount information available from other sources,

thus frequently arriving at incompatible conclusions. All tend to define as problems only

those things affecting their own measures of
anot her domalthoughsthissealeatibe perception distorts the organisational

world, it also serves the purpose of preservi

They thought that HSOs comprised three domains and each domain had certain characteristics
(Kouzes & Mico, 1979):

9 astruggle for power and control;

1 different norms;

1 separate identities;

1 different rhythms of change;

1 different perceptions of reality;

1 uncertainty during periods of change;
1 discordance between domains.

Thus, the more traditional hierarchy model of orgarasatidoes not always conform to reality,
where organisations (particularly public health organisations) actually comprise a complex set of

arrangements and characteristics.
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Three clearly identifiable domains are present; the policy domain, the managemeirt,cand

the service domain.

The policy domainThis is at the highest managerial level of an organisation and involves
mediation with the community at large. It is the organisational level where governing policies are
formulated. Policymakers are respasible for the public image of the organisation and how it is
represented within the communityespecially within the political arena. Yet at the same time,

they must secure resources for the organisation as a whole and justify any costs. Therefore,
policy-makers are concerned with organisational survival and look to the community as a
resource provider and as a source of power. The functions of a-pwiogr and the ways in

which policy decisions are reached involve negotiating, bargaining, and vothite(8/Wilson,

1984). In other words, this policy domain is concerned with translating public policy, bargaining,
and negotiating for resources. In relation to health care systems, the policy domain stands for the
policy makers at the Ministry of Health MH) in Kuwait, and it refers to the level of the

organisation at which governing policies are formulated.

The managementdomaiicthi s | ev el includes workers or Of ac
or service function within an organisation. They aspomsible for the delivery of services in

relation to quality, adequacy, and character. Hierarchy and control tend to be the Hikaness

principles that are high on their list of priorities. They try to rationalise the organisation, accept
costefficiency and effectiveness as success measures, and believe bureaucracy is the appropriate
structure in a successful organisation. This means that developing and maintaining the

management domain becomes an internal process and is carried out using metholinesrand

work modes, irrespective of their appropriateness to the workings of HSOs (White & Wilson,

1984). The management domain reflects the decision makers within the Kuwait Ministry of

Health and its goals are to implement policies that are decidedibgaiagovernment.
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The service domairkvery formal organisation has certain technical functions, providing some

service to customers/clients. This domain focuses on the nature of technical tasks. Workers

within this domain follow two clear principleSelfautonomy and client orientation. Trained
professionals believe that they have the expertise to respond to the needs and demands of their
clients and to be responsible for their own actions. Principles of autonomy anegskdition

thus dominatethe er vi ce domain within which oO6quality o
the quality criteria for measuring the success of processes, though not products.-Boblalegn

that is focused on the individual client is the predominant way of workinl,anidosely

determined technology (White & Wilson, 1984).

The Kuwaiti health service domain consists of those who provide services to clients and is

dominated by health care professionals.

The policy Domain

The management Domain

The serviceDomain

Figure7: Domain Theory(Kouzes&Mico,1979)

Domains arerganised by what they dotheir function, which reflects the performance of the
central task. Each domain operates using different and contrasting principles, and the
effectiveness of the structural arrangements and work modes is measured by thest Jinece
policy-makers develop structures and working methods to meet the demands voiced by the
community and to develop a good enough reputation in the community to ensure effective

bargaining.
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Managers are responsible for the efficient use of resoarmefor achieving goals, while
professionals, who deal directly with clients, work at the service and technical levels and have to
develop their own methods of working when faced with individual clients. These differences
separate and disconnect the doreand promote separate identities that are associated with

each domain.
6.2.3. Researctbased Improvement Strategy

Priority setting, rationing, or resource allocation mean the distribution of resources among
competing groups of people (McKneally etE97). Priority setting occurs both at the macro
(health system) level, the meso (institution) level, and at the micro (policy) level. Based on
research, Martin and Singer (2003) proposed an improvement strategy called Elegahifage
Improve,; it is a tansferable method that can be used by different organisations to improve they
way they identify priorities (Figure8). Research structures that aim to develop improvement

strategies comprise three methods.
1. Case study researchdescrite priority setting.

2. Interdisciplinary research evaluatet he descri pti on against Oac

reasonabl enessbo.

3. Action research tamprovepriority setting in context.

| Describe:First Case S[@ | Evaluate: Second Case [% | Improve: Third Case [Stu>

Figure8. Researehased improvement strategy (Martin&Singer,2003)
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6.2.3.1. Phase One: Describe

A casestudy method puts actual priority setting in context. This method is appropriate because
priority setting in healthcare institutions is cdey and has its own particular characteristics

and uniqueness, and involves a range of social processes. Thustudgsmethods provide a
structured yet flexible approach to data collection and analysis. This phase was applied for the
first case studywhich is the International Perspective of the Electronic Health Record, benefits,

and barriers. The finding from this study define the main barriers and benefits of EHRs.
6.2.3.2. Phase Two: Evaluate

Evaluating research must not be overlooked becausehehlh care professionals do may not

be what theyhoulddo. Rosenfield (1992) argued that in an interdisciplinary setting, researchers
working jointly using a shared conceptual framework and drawing together discigpecific

theories, concepts, and approaches to address a common problem should usal an ethi
framework, referred to as O6accountability for
research phase is a description of the priority setting process developed in the case study. This

must then be compared with the descriptions (whatdb#yally do) of the conditions of
6accountability for reasonablenessé (what the
narrow the gaps between actuality and aspiration, and improve priority setting in the context of
6accountabilliengesfs@r nwmasdhmralpast, it has been
6macro6 or health system (Ham & Mclver, 2000)
study, which is Kuwait Primary Healt hathar e Pr o
Record System, to evaluate the current EHRs adoption in primary health care centres. The results

of this study have drawn out the functionality of EHRs at PHCs and its main barriers and

benefits.
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6.2.3.3. Phase Three: Improve

Change is not impleented if processes and structures are only described or evaluated. A third

step is needed to improve priority setting, using action research to implement changes that flow
from the evaluation. Action resear cetsofthe Or ese
community or setting in question with the specific purpose of bringing about structural or
cultural changedé (LeCompte & Schens-uekearchl 999:
partners in joint problem definition, selection of reseanglthods, data collection, analysis, and
plans and actions for used (LeCompte & Schens
and describe new understanding and knowledge within an organisation, while also making

changes. Good practice in actiosegarch suggests that strategies should be devised in

partnership with the research participants so that they own the process and develop a

commitment to act on the results.

To ensure involvement and thus ownership of the-sasty outcome, the resultschthe
interdisciplinary evaluation are normally summarised and distributed to the local participants,
who then develop and implement strategies for improving priority setting in the local context in
partnership with the research team. Accountability fasomableness does not specify how to
improve priority setting in specific contexts but it can identify strategies for improvement. This
phase was used for setting the third study: the Kuwaigdith Strategic Roadmap. The outcome
is a proposedtrategic oadmap for improving the adoption of EHRS, from poliegker

perspectives.
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6.3. Research Process and Implementation

For this research, a survey was designed, which aimed to obtain a comprehensive view of the
Kuwaiti health system from thgerspectives of various stakeholders. The case studies used

designs that were based on a range of elements:

9 Official documents from the Kuwait MOH and the MOH Organisation Chart (see
appendix G and)I

1 Unofficial meetings with the Senior Director of thedrhation Technology Department,
the Senior Director of the Quality Assurance Department, and with three directors of

some Primary Care Clinics within the Kuwait MOH
1 Consultation with the PhD First and Second Supervisors
1 EHR/EMR literature reviews (as shownTable 8)

1T The researcher6s previous background as a
practitioner at Kuwaitodéds MOH, and as an ac
Public Authority for Applied Education and Training (PAAET) in Kuwait.

The respnses from the first case study have influenced the design of the other case studies, in
terms of expanding on topics that arise during the course of a research. The surveys that were
developed were: the International Perspective of Electronic HealthdRéamefits, and barriers;
Kuwait Primary Healthcare Professionals, Perspective on Electronic Health Record System, and
Kuwait E-health Strategic Roadmap.

207



Table 8: Case studies Design Resources

First Case study: International
Perception of the Eletronic
Health Record: Benefits &
Barriers

Adopted based on literature from
EHR Chapter (Ch.5)

Section XDemographic

As role base in every research to
manage the research data during t
analysis process

Section 2: Barriers effecting
EHRs adoption

Section7, 8,10, 11.4, and 11.5

Section 3 Benefits of EHRS

Section 3.2.2.,3.4.,4, 6,7, and 9

Section 4Adoption Approach
of EHRs

Section 5, 6 , and Technology
Acceptance Theory Model

Second Case Study : Kuwait
Healthcare Professionals
Perspective oiitHRS

Adopted based on literature from
EHR Chapter (Ch.5)

Sectiont Demographic

As role base in every research to
manage the research data during t
analysis process

Section 2EHRs Existence and
Avalilability

Section3.3., 5, and 7

Section 3EHRSs Features

Section 5,6,and 7

Section4Benefits of EHRs

Section 3.2.2., 3.4.,6, 7,and 9

Section5Barriers of EHRS

Section 7,8,10,11.4, and 11.5

Section 6EHRs Satisfaction

5,6,7,9,and 10

Third Case Study : Kuwait
Strategic Roadmap

Adopted based oliterature from
EHR Chapter (Ch.5)

Australian National e-Health Strategy, 2008, Section11 and 12 of

Chapter 5
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6.3.1. Piloting and Pretesting

Piloting a research programme i s dldughmoed by G
test the research design with a-salmple of respondents who have the characteristics similar to

those identifiable Iin the main sample to be s

It is important to develop a clear, easy to use, and objective questionnaireofichaxibthe

surveys were piloted by the researcher with the coordination of first supervisor and second
supervisor. The first case study was piloted at the Centre for Health Informatics and Multi
professional Education, University College London. Thesdcase study was piloted at two
primary care centres at the Kuwait Ministry of Health. The third case study was piloted at
Ministry of Health by senior policy maker at the Ministry of Health. The specific goals of the
pilot test were to develop and \ddite the survey questionnaire for the wider study to be
conducted at a later date, and to identify any weaknesses in the questionnaire. During the
development of the pilot survey, we took into account that the surveys were presented in the
English languagand in Arabic for the healthcare professionals because of their nationality and
academic backgrounds. English was maintained for the first and third surveys, as the
professionals were poliemakers and are more likely to be able to read English; it was al

retained for the management stakeholders, whose main professional language is English. The
outcomes of the pilot test were used to improve the reliability and the validity of the survey
instrument. The observations of the researcher during the pildedet® minor modifications in

the instrumentods | engt h Aaumber of ohargds everecthuamade y o f
to the original questionnaire in response to the pilot test recommendations. Questions were
spaced equally and evenly, tablegevgiven more space, and a larger space was placed between
guestions to make them more distinct. The general layout of the revised questionnaire was thus

more readable and easier to comprehend.
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6.3.2. Access Issues

When undertaking any case study,the s ear cher Omust | earn to inte
the need of the data coll ecti on pifagitdtiofsYi n, 1
and not a controlled laboratory environment. Before questionnaires were distributed, the

coverng letter from the research supervisor was submitted to the international stakeholders
participating in the first study. In relation to the national stakeholders at the Ministry of Health,

the researcher obtained the necessary approval from top managéthees: levels: the

Undersecretary of the MOH, the directors of three healthcare sectors at the MOH, and the

directors of the health regions. In order to get the necessary approval for the national surveys, the

researcher adhered to the following procegur

1 complete the application form from the Standing Committee for Coordination of Health
and Medical Research at the MOH;

1 submit the research proposal,
1 submit the survey copy;
1 submit informed consent;

1 submit personal consent from the researcher to ensveey and confidentiality of the
study;

1 submit a copy of student enrolment in the Health Informatics PhD programme;

1 submit a covering letter from the research supervisor.
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6.3.3. Summary of Responses

The response rate from each case study was vghy Tine rate for all responses from all case
studies was 77%. This good quality response rate was due to strictfgdland to monitoring

from the principal and cooperate supervisors of the research, the researcher of the research and
the Under Secretas of the MOH. Table 9, indicates the response rates in more detail.

Case Study Distributed Returned Response
Rate
(%)
International perspective of 130 72 56%

Electronic Health Record
benefits and barriers

Kuwait Primary Healthcare 390 327 84%
Pr of e s pearspactve om 0
Electronic Health Record system

Kuwait E -health strategic 14 12 86%
roadmap
Total 534 411 77%

Table 9: Summery of response rate
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6.4. Reliability and Validity

Sarantakos (1998) suggested that reliability is the ability of a research instrument to produce
consistent results, saying that it is equivalent to consistency. Therefore, reliability is important as

it ensures consistency of results if the research eated by a different researcher with similar

data collection procedures (Yin, 1994; De Looff, 1997). In a research context, validity can be

i nternal or external. I nternal validity is <co
whereby certain conditons are shown to | ead to other cond
example, a researcher might try to assess whether variable X will lead, as consequence, to

variable Y. Therefore, for causal or explanatory case studies, we need to use this typeyof testin

(Yin, 1994). In this study, internal validity was achieved by using a survey questionnaire.

The domain within which case study findings can be generalised depends on whether the
situations are sufficiently relevant or similar to the cases that are inndstigation. The

existing literature on EMR/EHR outsourcing supports the empirical findings of the survey
guestionnaire and interviews. Therefore, in relation to our research, this can be regarded as

external wvalidityd (Yin, 1994).
6.5. Ethical Considcerations

Ethical considerations are essential in questioniinidzes ed r esear ch. They pro
volunteer status and privacy, whether or not the subjects' consent to participate in the study has
been obtained, and whether the due process of ethigalwr has been followed. While

implementing the questionnaire, it was quickly apparent that the people of Kuwait were not

familiar with research instruments; respondents found completing the survey extremely

challenging, which became an almost insurmouatabstacle during this research programme.
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To encourage people to take part and complete the questionnaires, the researcher had to
emphasise to participants that the research was in the interest of Kuwait as a nation. All those at
the MOH whoresponded were assured their identities would be confidential and their responses
would be anonymous. There are a number of ethical considerations that are related to the

researchérespondent relationship, which had to be considered (Sarantakos, 1993).

1 Right to privacy: the researcher will respect the respondent's privacy when entering their

personal sphere, and when asking questions.

1 Proper identification: the researcher will identify themselves to the respondents and will

avoid giving false impressiong themselves or of the aim of the study.

1 The right to anonymity: data collected by the researcher will be anonymous, that is, not

related to names or other forms of identification.

1 Free and informed consent: respondents will participate freely in thealessal will not

be pressured or deceived in any way.

1 The right to confidentiality: information offered by the respondents will be used only by

the researcher, and only for the purpose of the study.

The researcher had follow the ethical and legal proeediuring the research process. The

researcher submitted a copy of the survey and requested permission to conduct the research
from the standing committee for coordination of health and medical research, at the Ministry of
Health. Also, the researcher sulied a personal consent statement that the case studies did not
require access to patient medical charts, and submitted an informed consent statement on the
protection of participant responses. The overall aim of these consent statements was to ensure the
privacy and confidentiality of the research responses. Trompenaars (1996) notes that in the
Western World it takes a person, on average, one and a half hours to answer a questionnaire
consisting of 58 questions. In Kuwait, an example of a developingnétissually takes around

two hours to complete a similar sized questionnaire. Therefore, the difficulties of applying

Western methods of social research in developing countries cannot be overstated.
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6.6. Analytical Tools

Analytical tools help researclseto analyse or take a moredepth view of a phenomendn

usually in relation to its effectiveness. Statistical methods that can be used for developing and
presenting descriptive data have become increasingly popular in recent years. The data were
enterel and analyzed using Statistical Package for Social Science (SPSS version 16.02).

6.7. Limitations of the Research

As in all fields of study, there were some weak areas in this research project. One limitation was
caused by the restrictions imposed byM@H. For example, certain constraints on the survey

process were set by the MOH, such as:

1 A time period of only three months to conduct the study. As a consequence, the first and
second studies were conducted during summer, July 2008, and the thirdrasudy

conducted during early autumn, October 2010.

1 Access to employees was only allowed during morning work shifts. The data was
distributed personally by the researcher for the first case study, and the third case study,
and collected by the secretadnainistrators at each department that was involved in
each study. The second case study questionnaires were distributed and collected via a
moderator at each healthcare centre, after approval from the head director of each centre
and researcher of the stud

These | imitations had some effects on the pro
and the reactivity of participants, all of which had some negative impact on the research process.
However, they did not adversely affect the validitylaf tesults in relation to the strategic goals

of the research.
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6.8. Summary

This chapter has outlined the research methodology used for collecting data. A case study
research approach was employed to enhance data collection procedures. Asestiepnaire

method was the main data collection mechanism. It was found that this technique was the most
appropriate way of collecting the data because of the large number of participating stakeholders.
These stakeholders covered most healthcare profedsiat the MOH, especially those based in

the primary health care sector. The sample respondents includedmpakeys, management
decisionmakers, and healthcare professionals. The selected sample was thought to be reasonably
representative of the ddfent sectors in the Kuwaiti health sector.

Different phases of the research process were discussed in detail. The first phase entailed piloting
the questionnaire; the results suggested that a number of minor changes had to be made in order
to finalise thedesign of the questionnaire, so these changes were incorporated. In the second
phase, supplementary documents were provided to enrich data gathering. The third piloting
phase, where the response rate was very high, concentrated on data collections.esponse

Different methods of judging the validity and reliability of the research were also taken into
account. The next three chapters (seven, eight, and nine) present and analyse the results of the

data that were collected during the research.
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Chapter Seven: International Perception of the Electronic Health Record: Benefits and
Barriers

7.1. Introduction

This chapter analyses the research data in relation to the way electronic health record systems are
perceived throughout the world. We examine the benefits and barriers to data collection and our

discussion is based on the methodology highlighted in #haqus chapter.

In this research, a questionnaire survey was designed that aimed to obtain a comprehensive view
of the Kuwaiti health system from the perspectives of various stakeholders. Once each
guestionnaire was assessed as being complete and itsabkegiven a serial number and coded

for the purpose of statistical analysis. As mentioned earlier, the survey was analysed using a
SPSS (Statistical Package for Social Science) package, and a descriptive statistical analysis
mechanism was employed. Tdescriptive analysis for this case study involved calculating
frequencies, percentages and means. The existing literature on electronic health record/electronic
medical record (EHR/EMR) outsourcing seems to provide significant support for the empirical
findi ngs of the survey questionnaire. This can

for the findings of this research.

The survey guestionnaire was developed to examine the benefits and barriers of the decision

making processes in relationtothkeH R sy st e m. Usersd attitudes ca
implementation of an information system. In addition, attitudes towards information technology,

its adoption, and its use in health care settings are strongly influenced by patterns of relationship
among the individuals who make up the organisation (Anderson, 2002). Aydin (1989) discovered

that attitudes towards information systems differ according to the occupation of the user; as user

roles changed, the implementation of information systemschksaged.

Fishbein and Ajzen (1975) suggested that user beliefs link an object (such as an information
system) or behaviour (such as use of the information system) to some attribute, characteristic, or
outcome. Thus, when taking user involvement into caration, the system (an object) is linked

to the attributes of the person using or managing it, so the success of the system becomes directly

related to individual sé personalities, charac
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proposed thatausers atti tude towards an information sy
user feels that the system is useful for evaluation purposes, or whether it actually impedes
effective evaluation. These intangible benefits are difficult to measure becastsadardised

tools exist to measure such perceptions.

Davis (1989) was one of the first to look into developing standardised evaluation tools by
investigating user acceptance of information systems. He proposed that once a user accepts a
system, performare gains are possible. Therefore, he suggested that perceived ease of use and

perceived usefulness of the application are basic determinants of user behaviour.
This case study aim to examine stakeholder attitude regarding the:

1 Barriers that actually affethe implementation of Electronic Health Record in different

countries.
1 Possible or actual strategic solutions to overcome theses barriers.
1 Benefits of the Electronic Health Record.

1 Priorities for using the Electronic Health Record.

A

Perceiving the stakehod er s6 atti tudes would have a positi
user adoption and a positive user attitude toward successful implementation of Electronic Health
Record system. Regarding selecting the stakeholders for the first case studiertiational

groups were volunteers participating in the study and were involved in developing the EHRs and
developing EHRs standards, who were targeted in three conference: Delegates attending on ISO
Health Informatics Standards development(2008) meatifigirkey; Delegates Attending on

HL7 Health Informatics Standards development (2008) meeting at Sweden and San Antonio

conference (2008) meeting at US via the first supervisor of the research.

Whereas, for National (Kuwait) group, they were recommemal the minister of health at

Kuwait, since they were part on development community of primary healthcare system that were
elect by the information technology department, who were responsible primary for system
development cycle. They were volunteer pgptates in the study. So due to time constraints, the

researcher considered the recommended group from the MOH. The advantage of applying their
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recommend group, as a resource for the researcher, was that they were participating in primary

healthcare systenmedelopment life cycle committeseich as design, implementation and.test

The survey guestionnaire consisted of three categories and in each section there were varying

number of questions related to the title of the category.

1- The survey questionnaire isvétied into four sections;

a.The first section related to contributo
place of working country, professional background and job role with respect to
EHR.

b. The second section deals with Barriers Affecting EHR systelmstian. The user
has to select one of the following: ASt
AAgreeo and AStrongly Agreeo. The EI e
various issues such as: knowledge; cost; willing to make changes in their
workflow; failure of vendor in long term support; protection of privacy and clear
authorization procedures; sufficient computer literacy by users; accepting training
to improve skills; preference of direct entries or dictation into the records; easily
accesibility and reliability of records; importance of interoperability and
communication with other hospitals in sharing information and lack of adoption
of uniform standards limits the use of EHR systems etc. Further, the user has to
select two most sigficant obstacles and solutions from the given lists such as;
poor application, different needs by different groups-stamdards, shift between
managerial group and clinical uses and mismatch between benefits, increased
work and specifying any signifiod obstacle to be specified out of list. The user
has to select two important solutions to the given barriers. For example: increased
fund for EHR development, adoption of uniform standards terminology,
educational resources, multilevel confidentialdigaster plan and any other
significant solution to be specified out of list. Another important challenge, that
affects the adoption of the EHRs from t
Confidentialityo, ALI tigati anportéhite ks and

be specified.
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c. The third section deals with the Attitude about the Benefits of EHRs. The user has
to select three issues from the given list; that related to acceptability to multiple
users, improved quality, efficient car, safely, securitpficlentiality, decision
making, communication, save physician time and money and increased

productivity.

d. The fourth section deals with adoption approach of EHRs. The selection of three
EHRs modules will have significant benefits from early adodtiom the list.
The list includes; discharge summary, lab results, medical images, surgical notes,
scheduling, medication and orders, financial data, observation chart etc followed
by userdés comments and what influences
i p eivedeaseofuse percei ved usefulness to the
team, and thability to share informatob e yond t he | ocal teamo

A pilot test has been conduct at Centre for Health Informatics & Multiprofessional Education (
CHIME) Departmat to ensure that the survey meet the objectives of the study. The survey was
administered to ensure validity and reliability of the instrument. Minor changes were made to
section two and four since it provided a misunderstanding by the pilot sampléhartgeavas
performed to ensure that item measured what the instrument purpose to measure, therefore
ensuring validity. In addition, the terms comptiased patient record(CPR), computerized
physician order entry(CPOE), electronic medical record (EMR) kutkenic health record

(EHR) are collectively referred to as EHR, to avoid misunderstanding as its been indicated by the
pilot study.

In addition to the Introduction and Summary, there are three sections, the first section defined the
sampling profile hat participate in this study, the second section discussed the overall
responses of international perception on electronic health record benefits and barriers, while the

third section compared the finding between the international and national dewaker group.
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7.2. Descriptive Statistical Analysis of the Study

Thedata were entered and analyzed using Statistical software SPSS versiofrd6.02.

categorical variable§ummary measurege r e number s and its percent
square test was used to find whether the responses were significantly different between EHR
professionals from Kuwait and other countries for questions related to perspective of EHR

system and barriers affary EHRs adaptation. Clsiquare test for continuity correction was

applied to find out whether thabstacles that affect the adoption of EBj®&tems, lsallenges and
solutions for these were different bewmsween Ku
applied to find association between two binary factors and the expected value in any of the cells

was less than 5A p-value of less than 0.05 was considered to be significant.

7.3 Demographics of Study Population

A study was carried out to get th#itudes of decision makers in different countries about the

EHR system, they were contacted and responded in the questionnaire sent to them. There were
72 Health care professionals that responded to the request. The countries from which decision
makers vere from include: US; Canada; Australia; Austria; Sweden; UK etc. There were 3

participants that did not mention their country of origin (Figure 9).

Decision makers who manage the EHR system have different professional backgrounds (Table
10). One third othem were clinicians managing the EHR system. Computer science graduates
constituted the next highest proportion in managing the EHR system. People qualified in the

management ranked third highest in managing the EHR system. Professionals from eggineerin

and health informatics systems were the other EHR system managers.
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Table10: Main professional background of Health care professionals participated in the
study

Main Professional| No# of response

Background

Administration

Clinicians

Computer Science)

Engineering

Managemen

The decision making professionals were asked about their perspective of the EHR system in their
health care sector (Figure 10). Three fourths of them agreed has#ful and very important

for interoperability and communication with a
agreed that the EHR system is more reliable and available than paper based medical records and
users undertake training to improveithskills in using EHR system. A half of the decision

making professionals feel that they have sufficient knowledge of computers and sufficient skills

to operate EHR system.
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Fig 9: Countries of representation of HCPs for this study
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7.4. International Stakeholder Descriptive Analysis Data
7.4.1. Section twe Part A- Response Rate per Barriers Affecting EHRs Adoption

Two thirds of the decision making professionals agree that the lack of uniform standards and

poor navigation were significant barriers for the implementation of EHR system.

Fig 10: International Perspective of EHRs(n=72) O Diagree B Uncertain O Agree
lack of adoption of uniform standards I I 65.3
interoperability and communication ] ((.C
EHR more reliable 1 472
EHR more available | 33 500 61T
poor navigation a significant barrier 1 | 681
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7.4.2. Section twe Part B- Response Rate per Obstacles Affecting EHRs Adoption

Two thirds of the decision making professionals believe that the most significant obstacle for
implementation is thenismatch between who benefits and who has increased workload from

using EHR systems (Figure 11). Other perceived obstacles were tiseandard and

exceptional nature of medical work and the shift in the balance between the managerial and

clinical uses bEHR.

Fig 11 Most significant Obstacles(%) for EHRs (n=72)
70
61
60 -
50 A
40 43
40 -
30 A 22 o1
20 A
10 A
O T T T T
non-standard balance Poor Different Mismatch
managerial vs  application  requirements  between who
clinical uses design benefits and
who has
increased work

224



7.4.3. Section twe Part C- Response Rate per Solutions to overcome EHRs Adoption

The most important solution to overcome the barrier is to provide a well documented disaster
recovery plan for the event of EHR system failure (Figure 4). Two thirds suggested provision of
multilevel confidentiality for record sharing between health care organizations. One third
suggested an increase in funding for the development and adapfaioniform set of

standards and terminology and to provideeénvice education.

Fig1l2: Most important solution to overcome barriers in EHRs (n=72)
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7.4.4. Section twe Part D- Response Rate per Challenges Affecting EHRs Adoption

More thanhalf of the decision making professionals considered cost as a challenge that affect the
adaptation of the EHR system (Figure 13). A very small proportion of the decision making

professionals indicated privacy & confidentiality and litigation risks adexinges.

Fig 13 The most important challenges affecting of EHR$n=72)
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7.4.5. SectionThree- Part A- Response Rate per Benefits of EHRs

Decision making professionals were asked to point out the attitude regarding benefit of the EHR
system. (Figure 14) Half of the decision making professionals selected increased access and
availability of patient information to multiple users. Other barseff EHRs include: make

delivery of care more efficient; enhance the quality of patient care; improve patient safety etc.

Figl4: Most important benefits of EHRs (h=72)
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Increase healthcare productivity 13.9
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7.4.6. SectionThree- Part B- Response Rate per Adoption Approach dEHRs

Decision making professionals were asked about the EHR system modules or functions that they
believe would show most benefit (Figure 15). All most all of them suggested incorporating
Laboratory results to be communicated to the wards, clinics and3##s. modules of priority

include: electronic discharge summaries to be communicated to patients GP and appointment and

scheduling, including availability of booking by GPs.

Fig 15 Adaptation approaches for EHRs Modulegn=72)
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7.4.7. SectionThree- Part C- Response Rate per User Acceptance Factor of EHRs

Deci sion making professionals

wer e

asked

abou

system. The majority of them selected acceptance because of perceived usefulness to the user

and the userods clinical t eam

(Figure

Fig 16. User Acceptance of EHRgn=72)
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7.5. International and National Stakeholder Descriptive Analysis Data

7.5.1. Section twe Part A- Response Rate per Barriers Affecting EHRs Adoption

ADeci sion making Professionals (HCPs) have a
More decision making professionals in Kuwait (74.2%) than from other countries (29.3) believe
users have a good knowledge of using an EHR (Figure 17). Thethatiefsers have a good

knowledge of using an EHR is significantly different between Kuwait and the international

decision making professionals (p<0.01).

Fig 17: Userhavegood knowledge of using EHR$KW=31; Others=41)
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i Deci s i opmofessianals aorgsider EHR Systems to be useful but the costs for

i mpl ementation of EHRs are too highbo

Half of the decision making professionals from Kuwait and other countries equally believe that
the cost of implementing an EHR system is too high wieempared to the benefits that it
provides (Table 11).

Table 11: Decision makers'professionals' perspective of Electronic Health Record system

Comparison Group

Kuwait Other countries |Subtotal

No % Z p-value

Users consider EHR systems to be Disagree
useful in their field but think that the
costs for a full EHR implementation are Uncertain

too high
Agree

Users already have sufficient skillsto  Disagree

start using EHR systems
Uncertain

Agree

Health professionals would prefer not to Disagree
use computers directly but would rather

someone else do the computer-related Uncertain
work for them

Agree

Users consider EHR systems to be Disagree

more available than paper medical
records Uncertain

Agree
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ADecision making professionals are willing

more efficient use of an EHR systemo

There is a significantly high proportion of decision making professionals from Kuwait compared
to other countries that agrtet the users are willing to make changes in their workflow in order
to make efficient use of EHR (84% vs 22%; p<0.01) (Figure 18).

Fig 18: Willingness to change for more efficient use of EHR&=72)
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ADeci si on maki ng thptthe feae & ssingteclanblayy i sebhrrieety the
adoption of EHR systemso

There is a disagreement of the statement: o6th
adoption of EHR systemsdd. The i nt emseaftam onal d
EHR system would interrupt the workflows that the users are familiar with. So the users may

resist the implementation and use of EHR system. Whereas, the Kuwait national decision makers
group believes that adopting new technology would not impethe workflows to which the

users are familiar with. Thus significantly higher proportion of the decision making
professionals in Kuwait than from other count
technology is a barrier to the adoptidr&tiR (p=0.03) (Figure 19).

Fig 19: The fear of using technology as a barrier for EHRgn=72)

O Agree B Uncertain O Diagree

Others 63.4 l 29.3

Kuwait 35.5 54.8

0% 20% 40% 60% 80% 100%

Percent

233



ADeci sion making professionals believe that

affected by a vendor who is not stable enoughto providgglo t er m supporto

The international decision makers group believes that the adoption of an EHR system is affected
by a vendor and the vendor is not stable enough to provide long term support whereas, the
national Kuwait decision makers group believes thatadoption of an EHR system is not

affected by the vendor as the development of software is done by the Ministry of Health. Thus,
the opinion about the adoption of an EHR system would be adversely affected by a vendor who
is not stable enough to provideng term support is significantly different between decision

making professionals in Kuwait than from other countries (p<0.01) (Figure 20).

Fig 20 Unstable support from Vendor of EHRs(n=72)
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ADeci sion making pr of egstem mraieats te plivacl of gatieat bdttdr a t

than paper based medical recordo

The international decision makers group believes that users of an EHR system does not consider
the system as being secure enough to ensure the privacy of patient informateasyiiee

national Kuwait decision makers group believes that the users consider the EHR system to be
secure in protecting the patient information (Figure 21). A significantly higher proportion of
decision making professionals from Kuwait than from otleemtries belief about the protection

of privacy of patients is better in the EHR than in paper records (84% vs 17%; p<0.01).

Fig 21: EHRs better protecting the privacy of patients' than PBRs (n=72)
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ADeci si on maki ng thatan EHRssgsiern givad the patientbstterdantrol

over who has authorization to access their-r i n

Decision making professionals from Kuwait believe that users consider that an EHR system
ensures the patientso ctomdhanoeeIncontrast,the v t hr ough
international decision makers group believe that the EHR system cannot ensure the
confidentiality of patientso6é information thro

statistically significant differences (p<0.01) in thegreement (Figure 22).

Fig 22 EHRs provide better control over information (n=72)
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fiDeci
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Kuwait decision making professiondislieve that users have sufficient knowledge to use the

health information technology in their workplace whereas this confidence does not exist from the

on

ogy

ma ki

n

ng
t hei

r

professional s

wor kpl acebo

have

suf fi

health care professionals from other countries. The belief about sufficient knowledge of

informationtechnology among the EHR users is significantly higher among decision making

professionals from Kuwait than from other countries (68% vs 46%; p=0.03) (Figure 23).

Fig 23; User have sufficient computer literacy to use EHR&=72)
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iDeci si onfessiankls anegvillipgrtoaundertake training to improve their skills in using

of EHR systemo

A significantly higher proportion of the decision making professionals from Kuwait than from

other countries admitted that EHR users are willing to undertakengamimprove their skills
in using of EHR system (77% vs 61%; p=0.03) (Figure 24) .

EHRs (n=72)

Fig 24: Willingness the undergo training to improve the skills in
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ADeci sion making professionals

computesr el at ed

Nearly a half of the decision making professionals from Kuwait as well as from other countries

wor k for t hemo

pr e fesedothe t

believe that decision makinggiessionals prefer not to use computers directly but rather get

someone else do theroputerrelated work for them (Table 11).
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ADeci sion making professionals consider poor

Poor navigation as a significant barrier for the use of EHR system mostly bothers decision
making professionalfsom other countries compared to their Kuwaiti cowpterts (88% vs

42%; p=0.01) (Figure 25).

Fig 25 Poor navigation in EHRs a significant barrier (n=72)
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ADeci sion making professionals consider the E

medich records systemo

One third of decision making professionals from Kuwait as well as from other countries consider

the EHR system to be more available than paper medical record system (Table 11).
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Three fourths of the decision making professionals from Kuwait, compared to the one fourth of

the decision making professionals from other countries consider the EHR system to be more
reliable than gaper medical record system (p<0.01) (Figure 26).
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Fig 26: EHRs more reliable than PBRs(n=72)
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ADecision making professionals consider inter

EHR systems to be very i mportanto

All most all decision making professionals from Kuwait, compared with three fourths of the
decision making professionals from other countries, agree with the importance of interoperability
and communication with other hospital EHR systems (p<0.01) (Figure 27).

Fig 27: EHRs interoperable & communication with other
Hospital (n=72)
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ADeci sion making professionals consider | ack

the use of the EHR systemo

Two times the decision making professionals fidawait, compared to decision making
professionals from other countries, raise concerns regarding lack of adoption of uniform
standards in the use of the EHR system (87% vs 48%; p<0.01) (Figure 28).

Fig 28: Lack of uniform standards of EHRs (n=72)
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7.5.2. Section twe Part B- Response Rate per Obstacles Affecting EHRs Adoption

" Decision making professionals believe that the most significant obstacle is poor application
designo

Half of the decision making professionals from Kuwait and one ftord other countries

believe that poor application design is an obstacle for adopting the EHR system however, the
difference is not statistically significant (p=0.16) between the decision making professionals

between Kuwait and other countries (Table 12).

ADeci sion making professionals believe that t

requirements by different professional groups

Decision making professionals both from Kuwait and other countries equally believe that the
most significant obstacle different requirements by different professional groups (58% vs 32%;
p=0.05 (Figure 29).
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(KW=31 : Others=41)
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Fig 29: Different requirement by different professional groups
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believe norstandard and exceptional nature of medical work as an obstacle (Table 12).
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Table 12: Significant obstacles that affect the adoption of EHR systems in your country

Comparison Group

Other
countries Subtotal

Poor application design

The non-standard and exceptional
nature of medical work

The shift in the balance between the
managerial and clinical uses of the
HER

i Deci s i opmofessianals belgeve that the most significant obstacle is the shift in the

bal ance between the managerial and clinical wu

There are no statistically significant differences between the international groups and the Kuwait
group regarohg the shift in the balance between the managerial and clinical uses of the EHR
system and both the groups believe that the balance between the managerial and clinical uses of

the EHR system is not a significant obstacle (Table 12).
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iDeci si o rofessiankls belgve that the most significant obstacle is the mismatch

bet ween those

who benefit and those

wh o

have

The international groups believe that there is a mismatch between those who benefit and those

who have more work after adopting EHR systems whereas, the Kuwait group tend to believe that

there is not a mismatch between those who benefit and those who have more work after adopting
EHR systems (78% vs 39%; p=<0.01 (Figure 30).

Fig 3G Mismatch betweenwho benefits and who had increased

work (KW=31 ; Others=41)
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7.5.3. Section twa Part C- Response Rate pe§olutions to overcome EHRs Adoption
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One third of the decision making professionals from Kuwait and half of the decision making

professionals from other countries welcome the proposal to increasing funding for the

development of EHR systems. The sugigesof increasing funding for the development of

EHR systems is not significantly different between health care professionals from Kuwait and

other countries (Tabl

e 13).

246

t



ADeci sion making professionals bel itebariert hat t

is adoption of a uniform set of standards and

Less of the decision making professionals from Kuwait than from other countries believe than an
adoption of a uniform set of standards and terminology is a solution. Howevsugipestion of
adoption of a uniform set of standards and terminology as a solution is not significantly different

between health care professionals from Kuwait and other countries (Table 13).

Table 13: Solution to overcome these barriers

Comparison Group

Other
countries Subtotal

Increased funding for the development of
EHR systems

Adoption of a uniform set of standards
and terminology

Provide a well documented disaster
recovery plan for the event of EHR
system failure
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ADeci sion making professionals believe that t

is providingins er vi ce education and educational resou

More of the decision making professionals from Kuwait than from other countries believe
adoption the provision of tservice education and educational resources for health care
professionals as a solution to overcome the barriers. The suggestion of provisimngice

education and educational resources for health care professionals as a solution to overcome the
barrier is significantly different between decision making profesdsofrom Kuwait and other
countries (p=0.04) (Figure 31).

Fig 31 Institution provide in -service educationNKW=31 ; Others=41)
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iDec

i sion making professional s

is by providingmu | t i | ev el confidenti al

t hat

record

More decision making professionals from Kuwait than from other countries believe that

providing multilevel confidentiality for record sharing between healthcare organizetians

solution to overcome the barriers (Figure 32). The suggestion of providing multilevel

confidentiality for record sharing between healthcare organizations as a solution to overcome the

barriers is significantly different between decision making prajaats from Kuwait and other

countries (p=0.01).

Fig 32 Provide multilevel confidentiality for record sharing
between HospitalgP=0.01) (KW=31 ; Others=41)
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"Decision making professionals believe that the most important soluteuetoome the barrier
is by providing a well documented disaster recovery plan for the event of an EHR system

failurebo

Significantly very less decision making professionals from Kuwait and other countries perceive
providing a well documented disasteraeery plan for the event of an EHR system failure as a
solution (Table 13).

7.5.4. Section twe Part D- Response Rate per Challenges Affecting EHRs Adoption

Table 14: The most important challenges affecting adaptation of the EHR system

Other
Kuwait countries Subtotal

No No % Z

Privacy & Confidentiality 2 6.5 5 12.2 0.7 0.42
Litigation Risks 1 3.2 1 2.4 - 0.67*

* Fishers exact test

The perceived most important challenges such as cost, privacy and confidentiality and litigation
risks are not conceived differently between the d@oision making professiondt®m Kuwait

and other countries.
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7.5.5. SectionThree- Part A- ResponseRate per Benefits of EHRs

ADeci sion making professionals believe that t

the EHR system is increasing access and avail

Half of the decision making professioadtom Kuwait as well as from other countries consider
that an increasing access and availability of patient information to multiple users is the most
important anticipated benefit of adopting the EHR system (Table14).

ADeci si on maki nygethatthe mestsinsporiant anticpateld behefitef adopting

the EHR system is improving the overall qual:i

One third of the decision making professionals from Kuwait, compared to significantly less
professionals from other countri€6% vs 12%; P=0.04), believe that improving the overall

quality of the patient record is the most important anticipated benefit of adopting EHR system
(Figure 33).

Fig 33 Improve the overall quality of the patient record
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ADeci sion making professionals believe that

the EHR system is making delivery of health

Making delivery of health care more efficient is in the agenda of health care profesgmmals

all the countries (Table 15

ADeci sion making professionals believe that
the EHR system is improving patient safetyo

Improving patient safety seems to be a most highly important anticipated beaeftpding an
EHR system for the decision making professionals from other countries whereas it is considered

as less important among Kuwait professionals (53% vs 16%; p<0.01( Figure 34).

Fig 34 Improve patient safety (KW=31 ; Others=41)
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ADeci sion making professionals believe that

t
an EHR system is enhanci

ng the security and c
There is a significant difference in the attitude towards enhancirsgtheity and confidentially

of health record information between decision making professionals from Kuwait as well as from
other countries (29% vs 3%; p<0.05 ( Figure 35).

Fig 35. Enhance the safety & confidentiality(KW=31 ; Others=41)
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Table 15: Attitude Regarding the Benefits of Electronic Health Record system

Comparison Group

Other
countries Subtotal

Increase access and availability of patient
information to multiple users

Make delivery of health care more efficient

Make management of chronic conditions

more effective

Improve clinical decision making

Save money in the long term

Improve communication between health
care professionals

Increase healthcare productivity

* Fishers exact test
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ADeci sion making professionals believe that t

an EHR system is making management of chronic conditionsenbré e ct i v e 0

One third of the decision making professionals, from both countries, equally believe in making

management of chronic conditions more effective (Table 15).

ADeci sion making professionals belieptag t hat t

an EHR system is enhancing the quality of ser

Less of the Kuwaiti decision making professionals compared to more of the international
decision making professionals believe that the EHR enhances the quality of senidedto

the patient. Thus there are statistically significant differences (23% vs 54%; p=0.02) between the
international groups and the Kuwait group in the attitude towards enhancing the quality of

patient care (Figure 36).

Fig 36: Enhance the qualityof patient care (KW=31 ; Others=41)
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i Decision making professionals believe that

an EHR system is improving clinical deci si on

Significantly less proportion of the Kuwait decision making essfonals compared to
international decision making professionals believe that the EHR system will improve clinical
decision making however, this is not statistically different from health care professionals from

other countries (Table 15).

i Deci s i gpnofessianals elieve that the most important anticipated benefit of adopting

an EHR system is saving money in the | ong ter

Decision making professionals believe that an EHR system will save monetetamgn

contrary to the belief of Kuwait professials (p=0.33) (Table 15).

ADeci sion making professionals believe that t

an EHR system is saving physiciansdé ti meo

Much less of a proportion of the decision making professionals, from both Kuwait and other
countries, believe that introduction of an EHRF
proportion of belief is significantly different between the two groups of professionals (29% vs

5%; p<0.01) (Figure 37).
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Fig 37: Save physician's timgKW=31 ; Others=41)
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AfDecision making professionals believe that t

an EHR system is improving communication betw

One fifth of the decision making professionals believeititedduction of an EHR system will
improve communication between decision making professionals however, the difference in

belief is not significantly different between the two groups (Table 15).

ADecision making prof essi d¢anticipaed bepefitiofadoptingt hat t
an EHR system is increasing healthcare produc

The belief about an increase in healthcare productivity after introduction of an EHR system is

not significantly different between decision making professionals fromafwwempared to
other countries (Table 15).
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7.5.6. SectionThree- Part B- Response Rate per Adoption Approach of EHRs

ADeci sion making professional believe that mo
benefits from early adoptionislectio di schar ge summaries (commun
GP) o

Four fifths of the decision making professionals from Kuwait and one third of the decision
making professionals from other countries would like to have electronic discharge summary as
communicatiorto GPs to be introduced; this seems to be a most important priority of

introducing early in the EHR system for the benefit of the patient (Figure 38).

ADeci sion making professional believe that mo

benefitst r om early adoption is | aboratory results

More than 80% of the decision making professionals from both Kuwait and other countries
would like to have adoption of laboratory results (communicated to the waniss eind GPs)
(Figure 38).
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Fig 38 Preference for early adaptation of EHRSKW=31 ; Others=41)
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ADeci sion making professionals believe that t

benefits from early adoption are appointments soieeduling (including availability for booking
by GPs) o0

Half of the decision making professionals would like early adoption of appointments and

scheduling (including availability for booking by GPs) (Figure 38).

ADeci sion maki ng ptheniost snpdrtannneodukes tdshdwisignifieantt h a t

benefits from early adoption are review/sigrf f of i npatient observatio

One fourth of the Kuwaiti decision making professionals and even less of a proportion of
decision making professionals from etlcountries would like to have early adopting of

review/signoff of inpatient obseration charts module (Figure 38)
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ADeci sion making professionals believe that t

benefits from early adoption is medicalimage ( c o mmuni cated to the ward

A high proportion of professionals from other countries, compared to Kuwaiti professionals, are
in favour of the introduction of medical images (communicated to the wards, clinics and GPs
(Figure 38).

ADecision making professionals believe that t
benefits from d6édearly adoption are surgical no

financial data (for reimbursement, insurance, episode castir)g 0

Early adaptation of surgical notes and inpatient financial data were the least important in the

priority of introducing in the EHR system for the benefit of the patient (Figure 38).
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7.5.7. SectionThree- Part C- Response Rate per User Acpgance Factor of EHRs

ADeci sion making professionals believe that t

acceptance of the EHR system is perceived eas

The decision making professionals were asked about the factors that influence usaneea#p

the EHR system. A significantly higher proportion of Kuwaiti professionals, compared to
professionals from other countries, mentioned that perceived ease of use is the most important
factor that influences user acceptance of EHR system. (45%94's t<0.01) (Figure 39).

AfDecision making professionals believe that t

acceptance of the EHR system is perceived use

A significantly higher proportion of decisianaking professionals from other countries,

compared to professionals from Kuwait, mentioned perceived usefulness to the user and the
usero6s clinical team as the most i mportant f a
(42% vs 71%; p<0.01) {Gure 39).
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Fig 39: The important factors that influence user acceptance of
EHRs (KW=31 ; Others=41) O Yes B No
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AfDecision making professionals believe that t

acceptance of the EHR system is the ability to shamef or mat i on beyond the |

There is no significant difference (19.4% vs

share informati on bey o metisianmekingrofessionalsdérenr e t e a mo
Kuwait and other countries (Rige 39).
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7.6. Summary

In this chapter, results of the survey questionnaire data have been discussed. The chapter
provides empirical evidence on the extent of the main barriers and benefits that would effect the
adoption approach of EHRs. There wégedecision makers who paipated, from 16 countries
throughout world: USA; Canada; UK; Spain; Malaysia and Korea and including Kuwait.

Decision makers who manage the EHR system have different educational backgrounds, such as
managing director of the health care sector, informagohnology consultants, clinician,

computer science engineers, health informatics system experts, etc. As a general observation, it
is important to mention that these results are not 100% conclusive since they only represent a
small sample of the target palation and they describe what they consider to be the general
position of EHRs users in their countries, from their perspective. Also, since participation was
voluntary, there was no control over distribution of the population sample size with regards to

their professional background.

A constructive area of this study was that thexision makers consider that the users believe
EHR systems are better at protecting the privacy of patients thanhzgssr medical
records,they expect this to be more aakale than paper based records and consider being useful

for interoperability and communication with other hospital EHR systems.

Also, they consider that the users believe EHR systems to be more reliable than paper medical
records. They also admitteubt the users have a good knowledge of using an EHR system
because have got sufficient computer literacy to use health information technology in their
workplace and further, that they are willing to make changes in their workflow in order to make
more effcient use of EHR systems. They consider that the users are enthusiastic to undertake
training to improve their skills in using EHR systems and some already have sufficient skills to
start using EHR systemib.is also observed that more of the nationalisien making

professionals from Kuwait, than the international decision makers, perceivéaetheer
considelEHR systems better in protecting the privacy of the patient, more reliable than paper
based records, have sufficient knowledge of the IT withe workplace and thereby a good

knowledge of using an EHR system.
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Further,they consider that the useaire willing to undergo training to improve their skills and in

turn makes changes in the EHR system to adopt for local use.

An unconstructive area of this study was deeision makers believe that the users consider

EHR systems to be useful in their field but consider that the costs for a full implementation are
too high, which is one of the greatest challenges. The feamyf texhnology seems to be a
barrier to the adoption of EHR systems from users point of view. The adoption of an EHR
system would be adversely affected by a vendor who is not stable enough to prowviberong
support. Another barrier is the poor navigatin EHR systems. Redecision makers consider

that the users believe the lack of adoption of uniform stand@wds navigationlack of

adaptation of uniform standard codasd lack of long term support from vendionits the use

of EHR systems

Thedecision makers believe that the users congidermain obstacles effecting adaptation of

EHR systems: mismatch between those who benefit and those who have increased work from
using EHR systems. More of the international decision makers compared to Irnatioadi

decision makers visualize the mismatch between the benefits and the increase in workload after
introducing EHR system.

Thedecision makers believe that the users congidetwo most important solutions to
overcome the EHRs barriers were: po®/ivell documented disaster recovery plan for the event
of EHR system failure and provide multilevel confidentiality for record sharing between

healthcare organizations.
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More of the national Kuwaiti decision makers, than from the international decision makers
countries, feel that the solution to overcome barriers to adaptation of EHR systems from users'
perspective is by providingiservice education and to provide midtvel confidentiality for

record sharing between health care organizations.

Thedecision makers believe that the users considethree most important benefits to improve

the usersod6 attitude toward t he HEiERisforrmatiom: i ncr
to multiple usersmaking delivery of health care more efficiemd enhancing the quality of

patient carelnternational decision makers, compared to national Kuwait decision makers,

considered that improving patient safety would imprihneeusers attitude toward the EHRs

benefits, where as the national Kuwaiti decision makers consider that saving physicians' time

would improve the users' attitude toward the EHRs.

The decision makers believe that the three most important modules of &KiRsat significant

benefits from early adoption from the user perspective were: laboratory results to be

communicated to the wards, clinics and GPs; electronic discharge summaries communicated to
the patientods GP and ap p oavalabiefor bosking by &Psy. c h e d u |
On other hand, the national Kuwait professionals believe that ease of use and usefulness is the

key to adopting EHR systems from users' perspective. While international decision makers

believe that the ability to share arfnation is the key to adopting EHR systems.

Finally, the first case study was not conducted only for understanding the current benefits and
barriers affecting the adoption approach of the electronic health record system. It was conducted

to indicate ifthere is a need to do more investigation of the current EHR/EMR that is

implemented at Kuwait Primary Health Care and to suggest any solutions to improve it. So, the
first case studiesd results were usepttaraas a pr

for a second case study survey.
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Chapter Eight: Kuwai t Heal t hcar e Professi one
Record System

8.1. Introduction

The overall objective of a health information system is to improve the health of a population and
to improve the quality of health care provision. A health information system (HIS) must respond
to the characteristics, needs, and values of its users (Rf@z2001). Therefore, a health
information system must be designed to respond to the way health care workers who use the

system like to work and interact (Zuboff, 1988). For example:

No changeUtilising a HIS can result in no change in the work psses if tasks continue to be
performed in the same way as before. For example, in the case of the EHR/EMR application
system in Kuwaitdéds primary health care sector
from the system and the resulting infation is thus obtained, viewed, and shared manually, so

removing the motivation to use the potentials of the electronic format.

Automating existing activitie3 here are some tasks that can be carried out by a computer

instead of by a health worker. Inede cases, tasks are said to be automated. For example, in the
past, information on a patient was retrieved
This search can be automated by asking the computer to perform the search function instead of
the health worker. Therefore, all the health
the computer searches and retrieves the information. The task is the same, the required
information is the same, and how the information is used is the &amaystem has simply

automated the manual task of physically searching for the information.

Totally transferring activitiesThis model means a complete function of a health care
department/organisation is transferred to an automated system and ibgoasbrmed in a

totally different way. A new HIS may make unnecessary the manual compiling and submitting of
reports on individual sé cases to management .
dat abase, so fr eei ngeouep thése raportslban beanore detatedand i me .
timely. Thus, a manual reporting function has been completely transformed by the new system.
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One method of evaluating a HIS is through the perceptions of the users of the system in relation

to the value to thework and how they use the HIS to support their decisi@aking processes.

Although some tools exist for assessing information quality, system use, and user satisfaction,
very few tools have been devel oped nefassfe.gmeasur
contingent valuation). One way to identify the effectiveness of an information system is to assess

internal organisational improvements.

Research into the impact of information systems has resulted in findings that are mixed or
inconclusive. Miny researchers have tried to determine criteria to assess the successful
implementation of a HIS, and others have tried to identify the factors that have caused a HIS to
fail. Increasingly, it is acknowledged that the implementation of many informatsbensy has

resulted in unanticipated costs, broken promises, and disillusionment (Anderson & Jay, 1987;
Lyytinen & Hirshheim, 1987)Some researchers have also demonstrated that information

systems can affect the structure and functioning obtbanisation as a whole, the quality of

empl oyeesd work | ife, and the cost and qualit
(Dowling, 1980; Gardner, 1990; Lyytinen, 1988)owever, it has been found that professionals

who develop, implement, andauate HISs will often address only the technical aspects of these
systems. This approach is limited because the success of implementation and utilisation depends
on the integration of the information system into the complex organisational setting whibin w

it functions. Information systems cause structural changes that alter organisational information
flows and work designs (Nel son, 1990), which
ultimate objectives.

267



The designer of any HIS musé clear about what benefits it is intended to produce (Nelson,
1990). The designer must define variables that can be used to assess its impact, including system
use, decisioinmaking performance, decisignaking time, user satisfaction, user confidence in
decisions, and user attitudes towards the information system (Doll & Torkzadeh, 1988; Kjerulff
et al, 1981; Schultz & Slevin, 1975; Kaplan & Duchon, 198%hen an information system is
evaluated we need to consider a number of aspects relatingiéatthelogyof the system itself

as well as issues relating to the individuals who use the system, and the organisation for which
those individuals work. Technological aspects to examine include system quality, information
quality, and ease of use. Individusder attributes include behaviour, qualifications, gender, age,
and user satisfaction; all of which can, in turn, impact on the way the organisation functions as a
whole. Thus, evaluating the impact of an information system on the individual and ultiorately

an organisation can be very complex.

By identifying factors affecting the successf
system, and by synthesising measures used to evaluate information systems, Heeks et al (1999)
determined that a sucs#sl HIS needs to match its environment in relation to technical, social,
and organisational factors, including the views and perceptions of the major stakeholders
involved in the study. Therefore, it is important that the design concept of a HIS takes int
account the differences between vision and reality, which can mean the difference between
success and failure (Heeks et al, 1999). These differences or gaps are not always due to
differences between the stakeholders. They could also be due to whatirdarimdividuals

may think they want from the system as compared to what information they actually need, which
can result in dissatisfaction with the system and, ultimately, system failure. It is therefore
important to examine what the users of a systemt\and expect from the system, and the extent

to which the final system applications meet these expectations. Understanding this perceived

value can ultimately affect the successful implementation of an information system.
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Alavi and Joachimsthaler (22) showed that user factors do impact on IT implementation

success and that user situational variables are more important than individual differences. In fact,
their study showed that by manipulating user situational variables, the implementation success
rate could be improved by as much as 30%. This study demonstrates that it is worth using user
situational variables to measure system success. User adaptation to information systems is also a
key measurdJser attitude towards the implementation of a ngstesn is also a critical
evaluation measure. Userso0o attitudes towards
needing more support to use the system, work slowing down, interruptions to established work

flow patterns, or users being given mogsponsibilities.

It is also important to examine the attitudes of stakeholfegsan information system has been
implemented. A number of years ago, some researchers tried to identify what aspects of an
information system were influenced negatively tsyuse. Schultz and Slevin (1975) tested an
implementation attitude measurement instrument to determine attributes that would be important

to the implementation of an information system in an organisation. They proposed that user
concerns are critical tauscessful implementation of an information system, particularly

concerns about the impact on individual performance. One of the factors proposed was

interpersonal disturbances, which related to individuals requiring more assistance from others

once an infamation system was implementdfla system requires that a user seeks assistance

from other people, it may impact negatively on the way the information system is used and thus

on the value of the information system as a whole. Kaplan and Duchon (198Bgldsyed that
userso6 perceptions of increased (what they te
i mpl ementation of an information system, nega
concluded that if job responsibilities increased, or if chteork slowed, then users would not

react favourably to the information system. User participation in the development of an

information system has for a long time been considered a critical factor in achieving system

success. Research has failed thusdfa@emonstrate clearly the benefits of this issue (Hartwick &

Barki, 1994).
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Zuboff (1988), Braverman (1974), and Weick (1990) discussed how information technology is
used to automate work processes and thus improve productivity and management cbetrol. W
automation is introduced, workers are pleased to find that they are able to develop their
capabilities by using information technology for improving information processing and

increasing problem solving skills, allowing workers to become more innevatitheir tasks.

Increased productivity and innovativeness lead to improved customer satisfaction. These positive
benefits will lead to increased value and use of the information system. Conversely, if the
information technology is perceived by workersricrease management control over work
processes, it may adversely impact on the work of individual end users and result in low value

perceptions by these users.

Researchers have already outlined the attributes of an information system that appeal to
stakdnolders, such as system quality, information quality, ease of use, and the ability to transform
work processes. Many researchers agree that a successful information system, i.e., a valued
information system, requires a number of attributes to exist (Amal@tsal, 1994). Yet there are

very few studies that have investigated large information systems in order to determine which
attributes are present or missing that account for the success or failure of the system. Large,
complex information systems are beaung more prevalent in health care, either as institution

wide or natioawide systems and health professionals are beginning to judge information systems

on their value for improving patient care (Rice & Katz, 2001).

It is therefore suggested that usatisfaction can be used as an alternative measure of perceived
system value, since value perception is a more direct measure of information system success

when related to a specific information system (van der Meijden et al, 2003).

This case studinvestigates a number of attributes in order to determine which of these attributes
influence users' perception of value. A system's value is enhanced if it provides relevant
information that can be used by individuals in their decision making processesmaded value

is associated with increased satisfaction with both the system and the job, with greater adoption
to technologyand a better attitude towards implementation. Greater perceived value is also
related to the information system having a positmpact on the work of the end users.
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In this case study, a comprehensive survey questionnaire was organized by the researcher based
on the findings of the first case study and EHR related literature. The second case study was
reviewed and approved byetiirst and second supervisors of the researcher. The overall aim of
this case study is to assess the Electronic Health Record system developed by the Information
Technology Department at Ministry of Health for PHC, and to determine the attitude of
stakehdders, who are the end users of the system and whose activities are strongly affected by
the system. The selection of stakeholders to study, the specific subjects to study, and the risks
and benefits of the study were evenly distributed based on thetsuihjéc ef f ort s, needs
Subjects were selected for reasons directly related to problem being studied and not for their
straightforward availability. They were selected based on their being the heaviest users of the
electronic health record systertneach primary healthcare center. Stakeholder groups included:
physicians, nurses, and pharmacists. A stratified random sampling method was used to select the
sample. The population of healthcare professionals at Kuwait MOH in 2006 was 14,926

(Ministry of Health, 2006a). To determine the number of participants to be included in the

sample, the following formula was used:
n=Npq(N-1)D+pq, D B%/4

B is the bound for the error, set at 5% which is considered to be an acceptable margin of error for
many studiesThe value of p and g is set at 0.5 for the purpose of sample size determinations,
since this value produces the most conservative value for the required sample size. N is the total

number of the population under study, which is 14,400 healthcare profassio
D=0.05%/4=0.000625

n=(14,926)(0.5)(0.5)/(14,926)(0.000625)+0.25=389.51
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The researcher has a meeting with head director of each healthcare center involved in the study

to: explain the purpose of the study; to approve and conduct theadttheir center; and to

assign a moderators at each primary health cektier. a personal meeting between the head

director at each healthcare center , moderators were assigned at each healthcare center, and a

researcher , whose mainly responsibiigs to distribute and collect the survey questionnaires.

The moderators in each health care center were female in their mid 30yrs, and surrounded with

familiar stakeholders with whom they worked in the primary health care center. Each participant

signeda written informed consent form.

The survey questionnaire consisted of six sections, and in each there were a varying number of

guestions related to the title of the category.

The questionnaire sections are:

a.
b.

The first secti on, ograpHicanfoendtionr. o contri but
The second section, related to whether EHRs were implemented in the facility or

not; if implemented, information was requested about whether it was fully
implemented, partially or hybrid etc., the date implemented and the duration of
user6s experience in using EHRs.

The third section, related to the availability of different features in the EHRSs: to

be stated as: #fAl do not useo, Al wuse so
ANot applicabl e t o myerddaemodraphicypéoblemT h e f
list, physicians orders, clinical notes, identification of allergies, immunizations,
medications, communications and reporting etc.

The fourth section, related to benefits of EHRSs; for example: quality clinical

decisions, communpation with providers, patients, prescription refills,
preventing medication errors, schedulin
ADIi sagreeo, ANeutr al or Uncertaino, AAg
The fifth section, related to barriers of EHRSs; sucleasstance to new

technology, problems with confidentiality, privacy and security, a lack of

uniform standards, conflict with personal attention to patient, clinical data etc., to

be stated as one of #AMajor barriero, n M
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f. Theskt h section, related to the usero6s s:
AVery Satisfiedo, nAnSatisfiedo, ANeutr al
The topics related to: ease and reliability of system, frequent failure of the
system, sharing ohformation, interface with other departments, lab, radiology,

pharmacy, hospital information, etc.

A pilot test was conducted at two Primary Health Care Centers to ensure that the survey meet the
objectives of the study. The survey was administereddorerthe validity and reliability of the
instrument. Minor changes were made to section two, and four since these created a
misunderstanding within the pilot sample. The change was performed to ensure that each item
measured what the instrument was intehtemeasure, therefore ensuring validity. In addition,

the terms computdrased patient record(CPR), computerized physician order entry(CPOE),
electronic medical record (EMR), and electronic health record(EHR) were collectively referred

to as EHR, to avdi a misunderstanding that had been indicated during the pilot study.

In addition to the Introduction and Summary, there are six sections, the first section defines the
sampling profile that participate in this study, the second section discussesth# o
responses of international perception on electronic health record benefits and barriers, while the

third section compares the finding between the international and national dec#ier group.

8.2. Descriptive Statistical Analysis of th&tudy

The data were entered and analyzed using Statistical software SPSS version 16.02. Summary
measures such as mean and SD were computed if the variable was continuous and followed a
normal distribution, and Median and Inter Quartile range (IQR) were comipaitedvariable

was continuous/ ordered and did not follow normal distribution. An appropriateqQhre test

was used to find any association between various factors and the professional category or
satisfaction level of using EHRs at each facility. Nplé logistic regression was used to find the
best combination of factors associated with satisfaction of using EHRs at each facility. An
attempt was made to find an association among responses related to benefit, barrier and

satisfaction of EHRs use.
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The sum of the scores based on response for each question was obtained under each major
heading: benefit, barrier and satisfaction towards use of EHRs. The responses for the questions
under barrier to the use of EHRs carry 1 for a major barrier, 2 fonararrier and 3 for no

barrier. The responses for the questions under benefits of EHR use carry 1 for agree, 2 for neutral
and 3 for disagree. The satisfaction related questions carry 1 for very satisfied, 2 for satisfied, 3

for neutral , 4 for dissatiifd and 5 for very dissatisfied.

In the barriers for use of EHRS, lower score indicates major barrier and higher score indicates no
barrier. In the benefits of use of EHRS, lower score indicates higher agreement to the statement
and higher score indicatdssagreement to the statement. In the satisfaction of EHRs use, lower
score indicates very satisfied and higher score indicates very dissatisfied. A correlation
coefficient was calculated between benefit score and barrier score, benefit score andmatisfact
score, and barrier score and satisfaction score. ANOVA was performed to find out whether
benefit score, barrier score or satisfaction score were significantly different among professional
categories. Once the ANOVA test was termed out to be signifitenScheffe test was used to

find out which group was significantly different from other group. -¥apue less than 0.05 was
considered to be statistically significalihere were three health care regions that participated in
this study: Hallawlly, Cajpal, and Farwanyai health care region. 26 primary health care centers
participated in this study.

274



8.3. Demographics of Study Population

The overall participants in this study were 327 professionals who were using EHRs in their
facility. Gendelbalance was almost equal (Male 47%, Female 53%) (Figure 40). There were 34
(10.4%) professionals in the age group less than 29 years, 94 (28.7%) in the age -@@yps30

128 (39.1%) in the age group-49 yrs and 71 (21.7%) in the age above 50 yrs (Eigd).

Three quarters of the participants were Doctors and the rest were Nurses and Pharmacist equally
(Figure 42). The Median number (IQR) of years in the practice was 12 years (8, 20). It was

found that there were gender differences in the study sahjgitt respect to their professional
categories (Figure 43). There were significantly less males in the nursing profession than in other
professions (p<0.001) whereas the age distribution was equal among all the professional
categories (p=0.203) (Figure p4

Fig 40: Gender distribution of study subjects (n=327)
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Fig 41: Age distribution of study subjects (n=327)

B Under29yrs Mm30-39yrs m40-49yrs W50yrs+

Fig 42: Professional category of study subjects (n=327

m Doctor mNurse m Pharmacist

Pharmacist, 45,
14%

Nurse, 41, 12%

Doctor, 241, 74%
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