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Abstract

Background: Health Management Information Technology, e-health, is rarely used in the
Palestinian health sector. The first pilot initiative in Palestine was implemented in the MoH
Rafedia and Darweesh hospitals. However, there is a lack of evidence on the impact of the
system and the challenges for the implementation.

Aim/objectives: To assess the users' perspectives toward the recently implemented
Computerized Health Management Information System (CHMIS) in MoH hospitals and the
challenges for implementation from user perspectives. The focus of the assessment was; ease
of use (user friendliness), efficiency (time and cost saving), effectiveness (patient safety),
Computer Ordering Physician Entry impact on the resources utilization, and extent using

system the reports in decision making.

Methods: A cross-sectional design was used. All the estimated 500 medical and paramedical
staff in the two hospitals was targeted. Data was collected using a self-administered

questionnaire.

Findings: The overall response rate was 80.5%. 72.1% of the participants were from Rafedia
hospital staff and (27.9 %) from Darweesh Nazzal hospital. Almost half of the respondents
were males (55.0%) compared to females (45.0 %). Of the total participants 92.8 % (283) are
using the system to perform their daily tasks and activities. This shows a high extent use of the
system. The general results for the main domains were as follow; ease of use domain (user
friendly and usability) was 76.0% of positive responses, effectiveness domain (patient safety
and accuracy of documentation) was 73.0% of positive responses, the COPE (rational use of
resources and communication speed) was 58.3%, the efficiency of CHMIS (time saving and
efficient communication) domain received an overall of (75%) positive responses. The main
challenges were (74.0%) limited number of distributed computers in hospital's departments,
and the lowest one was (28.0%) trusting in system's capability. T-test and one way-ANNOVA
test were used to examine the relationship between dependent and independent variables.
Whereas, females scored significantly higher than males toward the ease of use (P<0.001),

effectiveness (P=0.007). As for age groups the results show that there is significant association



between the participants' age groups and the ease of use (P<0.001), effectiveness (P=0.05). A
relationship was found between profession (physician, nurse, laboratory technicians, radiology
technicians, and pharmacists) and study domain at (P< 0.05), where there are significant
differences between the following study domains: ease of use (P=0.001), effectiveness (P=P 0.
<001), and finally reports using (P=0.042). A strong relationship is found between previous
experience of using CHMIS outside the hospitals and study domain at (P< 0.05), where there
are significant differences between the following the study domains: ease of use (P=0.001),
effectiveness (P=0.001), COPE (P=0.001), and finally efficiency (P=P 0.<001).The highest

score was for those who didn’t use the system before.

Conclusions: Obviously, the results show that using a cutting-edge information technology in
managing and monitoring health facilities has a significant effect on the patient's safety,
eliminating errors as well as on time saving. In addition it’s enhancing evidence-based
decision making. However, the main challenges remain to be the lack of equipment and

financial resources for the system.
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Chapter One

Introduction

1.1 Introduction

There have been dramatic changes in the development of Health Information Technology
(HIT) which began in the 1950s, starting from mainframe computers (centralizing process of
data). The health information system (HIS) is considered to be one of the main six building
blocks in the health system components. The WHO has addressed the six blocks as a
framework to strengthen the health system. These blocks are: service delivery; health
workforce; information; medical products; vaccines and technologies; financing; and
leadership and governance (stewardship) (WHO, 2010). Strengthening the health system is a
strategic aim for the World Health Organization (WHO, 2007). Responsiveness to the rapid

changes in the health sector depends on reliable and valid information.

Real-time information is essential for effective and efficient decision making. The U.S.A is
spending more than 1.7 billion dollars annually on health care and still suffers from efficiency
and safety issues for the care provided (RAND, 2005). Accordingly, the U.S.A. will save
seventy seven billion dollars annually if HIT is used in managing patient care. The evolution
of using information technology refers to 1950s, where dynamic changes in business
environments, which enhanced the health sector with the adoption of HIT (Wikipedia, 2013).
The health system is complex and driven by information. The assessment of the
implementation of such technologies aims to explore the benefits and challenges from using
the new technology. The National Health Information System Strategy 2013-2015 was drawn
based on systemic assessment by using Strategic plan guidance tool established by Health
Metrics Network (HMN). The strategy focused on improving data management (the process of
collecting, processing and analysis), data dissemination and validating public health law and

statistics law (MoH, 2012). Meanwhile the current Palestinian Health Management



Information System (HMIS) is characterized as incomplete, fragmented, unreliable, and
outdated information.

A newly implemented project was adopted to improve the status of information by using new
technologies aimed to automate the medical procedures and protocols used in hospitals and
primary health care centers called SEHA project (IT Systems for enabling Health
Advancements). The newly implemented system was donated by USAID through the Flagship
project (Palestine Investment Conference, 2011). Computerized Health Management
Information System (CHMIS) has the potential to improve the efficient and effectiveness of
day-to-day transactions, documentation, and accounting for decision makers by using real time
data, but in reality it can be measured after using the system. The expected benefits from
adopting a CHMIS are summarized in providing reliable and valid data. The adoption of
CHMIS will help to better the usage of international standards in performing hospital
activities, procedures and protocols, e.g., International Classification of Disease version 10
(ICD), Healthcare Common Procedure Coding System HCPCS, and Current Procedural
Terminology (CPT). In addition to linking health statistics with economic indicators, proactive
business processes, not only the existing but also the new requirements (Sitting et al., n.d.)The
real time, reliable, valid and accurate data are the most important features of data needed for
decision making and drawing an effective policy.

In fact, the literature and studies related to the assessment of electronic health information
system are rare, but the existing literature and studies highlight the reasons and factors of
success CHMIS implementation and the effect of the factors on the final outcome. This thesis
aims to highlight user perceptions of implemented systems in order to address the factors that
will contribute to the success in future implementations in the Palestinian environment. The
traditional system (paper based system) suffers from poor quality of data in comparison with
electronic HIS. Health sector stakeholders have a consensus on the importance of the
availability of reliable information systems (Abed, 2004).

Historically, the Palestinian health system has been characterized by fragmentation due to
political conditions- Israeli occupation. As a result of those conditions, the health information
system also has its problems, i.e., availability, reliability and accuracy of data (Mansour,
2012). The health sector review report of 2007 on the health system performance and



challenges in Palestine indicates the weaknesses of the existing health information system.
The weaknesses are lack of a uniform registration system and lack of health data dictionary,
etc. The health information system's function is not to merely produce some statistics,
monitor disease and cost management, and human resources performance, but should also be a
strategic tool to provide essential health indicators, e.g., operational, output and outcome
indicators. A good health information system ensures that all health information users have

access, valid, reliable, and accurate data (Abed, 2007).

1.2 Popular Health Information Applications

Some people use the Electronic Medical Record & Electronic Health Record interchangeably.
In a study aimed to explore Medical Software terminology usage for EMR and HER, results
showed EMR to be different when compared with EHR in terms of software capabilities and
definition. In a review of 300 clinical records systems, 207 vendors market their software as
an EMR, while 59 use the term EHR (Huston, 2008).

- Health information technology (HIT)is the application of information processing
involving both computer hardware and software that deal with the storage, retrieval, sharing,
and use of health care information, data, knowledge for communication and decision making
(Wikipedia, 2013).

- National Alliance for Health Information Technology define Electronic Medical Record

(EMR): EMR: The electronic record of health-related information on an individual that is
created, gathered, managed, and consulted by licensed clinicians and staff from a single
organization who are involved in the individual’s health and care (Herbst et al., 1999).

National Alliance for Health Information Technology define EHR: The aggregate electronic

record of health-related information on an individual that is created and gathered cumulatively
across more than one health care organization and is managed and consulted by licensed
clinicians and staff involved in the individual’s health and care (Herbst et all., 1999).

- National Alliance for Health Information Technology defines e-PHR: An electronic,

cumulative record of health-related information on an individual, drawn from multiple sources
that is created, gathered, and managed by the individual. The integrity of the data in the ePHR
and control of access to that data is the responsibility of the individual ( Herbst K et al., 1999).


http://www.nahit.org/
http://www.nahit.org/
http://www.nahit.org/

- WHO defines E-health is the transfer of health resources and health care by electronic

means. It encompasses three main areas:

The delivery of health information, for health professionals and health consumers, through
the Internet and telecommunications.

Using the power of IT and e-commerce to improve public health services, e.g. through the
education and training of health workers (WHO, 2013).

The use of e-commerce and e-business practices in health systems management.
Telemedicine (or telehealth): involves the delivery of health services using ICT, specifically
where distance is a barrier to health care. It falls under the rubric of eHealth (WHO, 2011).
Medical coding is the transformation of narrative descriptions of diseases, injuries, and
healthcare procedures into numeric or alphanumeric designations (that is, code numbers)
(Wikipedia, 2013).

1.3 Problem Statement

Assessment of users' perceptions toward the potential benefits from the implemented CHMIS
will enable us to have deep understanding for most of the benefits dimensions and explore
most of the weakness dimensions. The research will address clearly and precisely factors
affecting success and failure dimensions for gaining benefits from implementing such systems.
The necessity for the CHMIS comes from the Palestinian MoH’s priority for an effective,
accurate and reliable information system, as an alternative for the existing information system
(paper-based) (Health Information System National Strategy, 2011). Healthcare providers and
authorities in Palestine suffer from the lack of a comprehensive healthcare information system
that enables them to manage health services properly. Currently, hospitals and pharmacies use
simple, non-integrated software (usually Access or Excel) for patient records. The problem
comes from lack of assessment for the users' perspective toward the implemented CHMIS.
Our study highlights the perspectives of CHMIS’s user toward the implemented system as
well as the system’s impacts i.e. efficiency, effectiveness, evidence-based decisions and

challenges.



1.4 Significance and Justification

Studying perceptions of users is not an easy thing. Perceptions differ from one person to the
next, based on their socioeconomic background. The Perception is one of the most important
aspects of human behavior depending on how we perceive things; we may see the glass either
as half-empty or half-full. Accordingly, assessing the users' perceptions toward the
implemented CHMIS is the first study in Palestine for the selected hospitals. However, using
electronic systems in the Palestinian public hospitals is rare. In addition, there are no existing
literature in Palestine that addresses the users' perceptions toward such system in public
hospitals. The potential benefits of implementing such a system include decreasing
malpractice, basically in clinical documentation and increasing the level of accuracy. The
importance of the study can also be represented in improving the health care provided to
patients and addressing the weakness affecting the health and well-being. The study will be a
base-line study for all future studies in this field. Finally, generalizing the result of the study
will give attention and awareness for the stakeholders for a more effective and efficient change

in management and improving implementation of such system.

1.50verall Aim and specific Objectives of the Study

1.5.1 Aim

To assess the users’ perceptions toward the recently implemented CHMIS in the MoH
hospitals in Nablus and Qlagelia Governorates and the challenges affecting the

implementation of the systems.

1.5.2 Specific Objectives

To assess the users’ perceptions toward the ease of use (friendly and usability), efficiency
(time, and cost saving), effectiveness (patient safety and accuracy), and Impact of
Computerized Ordering Physician Entry (COPE) for implemented CHMIS.

To assess the users’ perceptions toward the extent using of the system's reports in decision
making (i.e., routine statistics and performance reports) and it’s reflection on accuracy of data

provided by the system.



3. To assess the users’ perceptions toward the challenges (technical, financial, management
support and competency) for the implementation.

4. To assess the users’ perceptions toward the differences in perspectives of system's users in
terms of (ease of use, efficiency, effectiveness, challenges, and extent of the use of system's
reports in decision making) in relation to the different characteristics (age, education,

experience etc.) of the participants.

1. 6 Study Assumptions

1. The study used a valid and reliable tool, i.e., the language is clear, and participants
understand the statements without any assistance.

2. Duration of experience in using the implemented CHMIS is enough to make these
judgments.

3. The study instruments terms and concepts were clear enough to the participants based the

pilot questionnaire testing.



Chapter Two

Literature Review

2.1 Introduction

The literature review in this chapter is organized around three areas: 1) History and type of
HIT applications 2) benefits and challenges of implemented HIT applications 3) summary of

previous studies.

2.2 History and type of Health Information Technologies

Due to the technological advancement that covers all businesses and life aspects, it is worth
mentioning the history of HIT before specifying the date of using HIT application in managing
health care facilities. It was recently confirmed that the world’s oldest health technology was
the use of prosthetic devices such as wooden and leather toes, which date back to as early as
950 BC Egypt (Wikipedia, 2012). The National Academy of Engineering indicated the
chronological of used and discovered health technologies which was the birth of the x-ray, that
sparked a revolution since 1905 (National Academy of Engineering, 2013). Historically, the
use of computers and telecommunication technology was not limited to one type of activity; it
spreads to cover sport, education, military and health sectors. In the USA, the health
information industry has officially been around since 1928 when the American College of
Surgeons (ACOS) sought to increase and improve the standards of records that were created in

the clinical setting during the diagnosis and treatment of healthcare patients.

However, the 1980s was the start of using computer software and the 1990s was the golden
period for development of information technology in hospitals which included laboratory,
radiology, pharmacy, etc.(National Academy of Engineering, 2013). However, in Palestine
there is no computerized national health information system, as Clinics and pharmacies

currently use simple and non-integrated software (excel and access) for point of sale



application and patient record tracking (Palestine Investment conference, 2008). However, the
MoH has a sub-electronic system such as those used in pharmacies, primary health care
centers and hospitals. In regards to the Palestinian Health Information Center (PHIC), it relies
on simple systems such as Microsoft Excel and Access. PHIC has no comprehensive and

customized electronic system for collecting, analyzing and disseminating data.

Health care setting is a complex environment. Therefore, evaluation of Information
Technology (IT) based applications is also complex work (Rahimi, 2008).Accordingly, there
IS no one standard model for the evaluation of implemented HIT application. In Fact, the
potential outcome from implementing HIT is linked with the study’s objectives and aim.
While some studies focuses on the users' perceptions, others focus on the impact and cost. The
implementing of cutting-edge technology in health facilities is not enough to achieve
efficiency, unless the health information system's requirements are matched with
organizational characteristics (Rahimi, 2008). Although HIT has existed in the health facilities
for three decades, the evaluation of the impact and consequences of that system remains to be

a challenge for the decision makers (Rahimi, 2008).

Systematic review studies were conducted by Ammenwerth and Keizer during 1982-2002,
where 1035 articles have been selected from PubMed. The authors indicated a high significant
increase in the publication in medical informatics. Approximately, 1% from the published
medical informatics articles was about evaluation studies (Rahimi, 2008).

This part will explore published studies for evaluation of HIT applications i.e. COPE, CHMIS,
EMR, e-health applications, and electronic medical coding. Moreover, this section will shed
the light on the criteria used to evaluate the implemented HIT applications. In general, there is
international trend aim to know real effect of implementing new systems on organization’s
resources. International institutions such as Agency for Healthcare Research and Quality

(AHRQ), American Health Information Management Association (AHIMA), American
Health Information Management Association(HIMSS), World Health Organization(WHO) are
focused on measuring the effect of implementing HIT applications in terms of cost and
benefits. For example, HIMSS established a special calculator to measure the cost and benefits

of using EMR. The name of the Calculator is (EMR ROI Calculator) which provides an



estimation for expected benefits from using like increase in coding, personnel savings,
transcription savings, paper supplies savings, increased capacity (visits), as well as improving
resource utilization (HIMSS, 2012). In addition, the EMR ROI calculator provides an
estimation for the cost of using EMR such as software and hardware maintenance, and lost
revenues (HIMSS, 2012). Efficiency (time and cost savings and quality of information),
effectiveness (process integration, organizational Effectiveness (risk management and better
care processes), quality of service (continuity of care and the degree of Empowerment of the
patient) Clinical Governance (organizational culture, capacity for change as well as overall
clinical performance) (HIMSS, 2010). In conclusion, the employed criterion for assessing
electronic CHMIS depends on the evaluation aim. While users conduct analysis study to
measure financial impact and cost reduction, another will conduct analysis to measure patient

safety issues.
2.3 Literature Review

2.3.1 Local and Regional studies

The most recent study was conducted in Palestinian 2013 was entitled with “Impact of
Information Technology and telecommunication on the health care provided in Palestinian
health facilities". The study targeted clinical, nursing. The size of the sample population in the
study was (403) respondents. The study aims to assess the time, performance, cost and safety
achieved as a result of using the system. The study revealed high acceptance for using
electronic medical Record in providing care in terms of time saving, minimize cost and

performance, and patient safety (Saeed, 2013).

Another local study was conducted in the Gaza European Hospital which aimed to investigate
the effects of using computerized health care information systems on administrative and
medical decision making, An analytical descriptive methodology was used as secondary and
primary data. A Questionnaire was developed by the researcher, and distributed it to a
purposive sample which included (140) individuals. The study reveals the following results:
Individuals within the administrative and medical sample who use (C-HIS) were 121,

composing 94.5% of the sample. That indicates a high percentage of usage within



administrative and medical tasks, the descending order of the degree of usage of kinds of (C-
HIS) in administrative and medical departments, is as follows: Functional information
systems, Office Automation systems, management information systems & decision support
systems, Messaging systems, and business intelligence systems. The study showed that a
computerized healthcare information system is currently used by the European Gaza Hospital
and has positively impacted the medical and administrative activities as well as the medical
and administrative decision making process. The study showed that there are barriers that limit
the effectiveness of (C-HIS), including: Lack of financial support, lack of providing adequate
training, lack of vision concerning the need for comprehensive and long-term planning of e-
health application (Dweek ,2010).The study showed that there are barriers that limit the
effectiveness of CHMIS including: Lack of financial support, lack of providing adequate
training, lack of vision about the need for comprehensive and long-term planning of e-health
application. The study recommended strengthening the strategic vision concerning the need
for comprehensive and long-term planning of e-health applications, and making e-health of the
top national priorities and the necessity to build a nationwide integrated electronic health

system, linking hospitals by computerized health information systems (Dweek M, 2010).

Another local study was conducted in the Gaza Strip to assess the used HMIS in Gaza’s
Hospitals. The data was processed by computer using the SPSS package, means, standard
deviation, T-Test, One way ANOVA, F-Test, and correlation coefficients were calculated. 156
participants were responding to the questionnaire distributed on four health facilities. 74% of
participants showed positive perceptions toward using an electronic system in managing
health facilities. In addition to the easiness of retrieving data and the easiness of exporting of
reports, the study also found a relation between positive perceptions and high education. In
addition, people of an older age have a significant relation with the positivity of users'
perceptions toward using HIT application in performing business activities (Al.Shurafa, 2004).
Al.Shurafa recommended increasing improvement of used infrastructure, increase availability
of sufficient resources for the continuity of such a system, and finally involved system’s users

in decision making and improving of the used system.

10



In 2006 a study conducted in the North of Jordan at a teaching hospital aimed at describing
physicians’ use, perceptions, and knowledge regarding the implemented CHMIS using a
descriptive survey design was used. An investigator-developed questionnaire comprising of 38
questions was distributed to a convenient sample of 29 staff physicians who practiced in the
hospital in the periods before and after the implementation of the system. The results indicated
that staff physician’s see the system improving access to information, the system is easy to

use, and improves the quality of provided care (Hayajnhe, 2006).

A study conducted at the King Abdul-Aziz Medical City in Saudi Arabia aimed to assess the
perceptions of healthcare providers towards health information technology applications in
terms of benefits, barriers, and motivations. A sample size of 623 was drawn from a
population of 7493 healthcare providers using a convenience random sampling method.
Results indicated that the majority of healthcare providers use KAMC health information
applications. The majority of healthcare providers perceived that the applications are valuable
and beneficial (Abeer, 2010).

2.3.2 International Studies

HIT aims to improve health care quality, reduce cost growth, stimulates innovation and protect
privacy (Market Foundation, 2009). The Published studies in the health information industry
divides most of the problems in evaluating HIMS into three main areas: (a) the methodological
approaches employed to capture the effect of CHMIS implementation and use, (b) the
challenges and problems involved with the implementation of an integrated electronic patient
record system, (c) the key factors which influence the implementation of CHMIS (Rahimi,
2008).

Easiness, user acceptance, and usefulness are criterions used to evaluate HIT Application as
one success factor for implementation of HIT applications (Seddon, 1997), (Johnson et al.,
2001).In a study conducted by Shannon H. Houser entitled with Perceptions regarding
electronic health record implementation among health information management professionals
in Alabama: A Statewide Survey and Analysis" the study aim to assess the status of
implementation of EHRs among Alabama hospitals and the factors effect implementation and

benefits of, barriers to, and risks of EHR implementation. 93 of respondents indicated to
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benefits gains from the implemented system i.e. improving workflow, reducing of medical
errors 67% reducing medical treatment time and cost 43% increasing revenues. As for
barriers, 75% lack of adequate funding and resources, another lack of structured technology
and lack of employee training. Implementation and interpretation of the Health Insurance
Portability and Accountability Act (HIPAA) and other privacy issues were also noted as
barriers ( Shannon H. Houser, 2008).

In a study conducted in Taiwan were assessed 12,560 consultations in the PMR period and
12,669 consultations in the EMR period by 33 different doctors. The results showed
significant relation between using EMR and increase clinic efficiency among patients seen by
doctors of physician , majority of participants felt that processing of transactions is faster and
easier than paper. Quantitative and qualitative methodologies were used to assess participant’s
perception toward the difference between paper and electronic system. The study aims to
evaluate changes in efficiency and quality of services after the introduction of a purpose built
EMR system, and to assess its acceptability by the doctors, nurses and patients using it.
Method as to compare a nine month period before and after the introduction of an EMR
system in a large sexual health service audited a sample of records in both periods. In addition
to provides survey for patients and staff. The results show 9,752 doctor consultations (in 5,512
consulting hours) in the Paper Medical Record (PMR) period and9, 145 doctor consultations
(in 5,176 consulting hours in the EMR period eligible for inclusion in the analysis. There were
5%more consultations per hour seen by doctors in the EMR period compared to the PMR
period. The study revealed that introduction of an integrated EMR improved efficiency while
maintaining the quality of the patient record. And the EMR was popular with staff and was not
associated with a decline in patient satisfaction in the clinical care provided (Christopher.
Fairley et al., 2013)

A survey was focused on health information technology HIT capacity was administered to all
hospitals in lowa. Structured interviews were conducted with the leadership at 15 critical
access hospitals (CAHSs) that had implemented EMRs in order to assess the perceived benefits
of operational EMRs. The results indicate that most of the hospitals implemented EMRs to

improve efficiency, timely access, and quality. Many CAH leaders also viewed EMR
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implementation as a necessary business strategy to remain viable and improve financial
performance. While some reasons reflect external influences, such as perceived future federal
mandates, other reasons suggest that the decision was driven by internal forces, including the
hospital’s culture and the desires of key leaders to embrace HIT. Anticipated benefits were
consistent with goals; however, realized benefits were rarely obvious in terms of quantifiable
results. These findings expand the limited research on the rationale for implementing EMRs in
critical access hospitals. (Troy, Mills et al., 2010).

The study aim to investigate how faculty, residents, and both clinical and nonclinical staff
view the effects of EHR implementation on a broad range of issues.72 personnel were
surveyed on two different periods after implementation of HER. Overall perceptions were
Perception of all personnel was that the EHR was having a negative effect on patient care.
There was no detectable statistically significant change between the 8- and 12-month surveys.
The study revealed into the perception of the promised improvement in patient care, provider
communications, and billing efficiency due to EHR implementation was not realized in this
population. (Michael. Bloom & Mark.Huntington, 2010).

A study entitled with “A Framework for Predicting EHR Adoption Attitudes: A Physician
Survey” it’s aimed to the study aim to determine the individual characteristics and the social
and technical factors that may contribute to physician acceptance of EHRs. One of criterions
used to measure successful of using CHMIS is to measure adoption percentage as an indicator
for measuring of users' acceptance. The study measures the effect of set of variables on the
adoption Management support, physician involvement, adequate training, physician
autonomy, doctor-patient relationship, perceived ease of use and perceived usefulness attitude
about EHR usage. The results show as a physician‘s perception of the EHR ‘s ability to inhibit
the doctor-patient relationship increases, his or her perceived ease of use decreases. Physician
involvement also had significant total effects on perceived ease of use, while adequate training
was not found to be statistically significant. Perceived ease of use had the strongest total
impact on perceived usefulness. Doctor-patient relationship had a significant negative
influence on perceived usefulness, again due to the negative content of questions in the doctor

patient relationship construct. Management support, physician involvement, and adequate
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training had minimal overall impact on perceived usefulness. Perceived usefulness had the
strongest impact on attitude about EHR use, with physician involvement, perceived ease of
use and doctor-patient relationship making noteworthy contributions. Perceived ease of use

did not directly impact attitude about EHR use as hypothesized (Mary et al., 2009).

A study entitled with “Health Information Technology and Physician Career satisfaction”. The
study aims to assess the association between key forms of HIT and career satisfaction among
primary care physicians (PCPs) and specialty physicians. The study show Physicians who
used five to six (odds ratio [OR] = 1.46) or seven to nine (OR = 1.47) types of HIT were more
likely than physicians who used zero to two types of HIT to be “very satisfied” with their
careers. Information technology usages for communicating with other physicians (OR = 1.31)
and e-mailing patients (OR = 1.35) were positively associated with career satisfaction. PCPs
who used technology to write prescriptions were less likely to report career satisfaction (OR =
0.67), while specialists who wrote notes using technology were less likely to report career
satisfaction (OR = 0.75). The study revealed into using more information technology was the
strongest positive predictor of physicians being very satisfied with their careers (Elder. et al.,
2010

The study was aimed to examine the impact of electronic health records (EHRS) on
documentation time of physicians and nurses and to identify factors that may explain
efficiency differences across studies. The result indicated into benefits of using electronic
system in managing health services which revealed into saved nurses, respectively, 24.5% and
23.5% of their overall time spent documenting during a shift. Using bedside or point-of-care
systems increased documentation time of physicians by 17.5%. Saved nurses, respectively,
24.5% and 23.5% of their overall time spent documenting during a shift. Using bedside or
point-of-care systems increased documentation time of physicians by 17.5%. In comparison,
the use of central station desktops for computerized provider order entry (CPOE) was found to
be inefficient, increasing the work time from 98.1% to 328.6% of physician’s time per
working shift (weighted average of CPOE-oriented studies, 238.4%). The study revealed
decreased documentation time in an EHR project is not likely to be realized. It also identified
how the selection of bedside or central station desktop EHRs may influence documentation
time for the two main user groups, physicians and nurses ( Poissant et al., 2012).
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Zurovac’s study was aimed to understand patients’ perceptions of EHRs, including their effect
on the patient-provider relationship, quality of care, and views toward data security and
confidentiality. Patients had favorable perceptions of EHRs. Most believed that EHRs
improved the quality of care and most were not concerned with confidentiality of records.
Adopters’ patients rated the quality of care higher than non-adopters’ patients. Survey results
showed no detrimental effect of EHR use on patient-provider communication and no
relationship between the way in which physicians interacted with the computer and patients’

perceptions of care. Transition issues did not affect patient satisfaction (Zurovac, 2012).

A master thesis was conducted in Dublin University at UK to evaluate the performance of a
local EHR Electronic Client Record System (ECRS) from the point of view of clinical users
who provide a service for people with intellectual disabilities. The research compares pre-
trained EHR users’ level of benefit realization expectations before they use the system and
their subsequent perception level of benefit realization after a few months of using the EHR
system. The research showed that users maintained a high level of benefit realization
expectations at the end of data collection period. However participants also expressed
dissatisfaction with the current level of performance of the EHR. The researcher designed and
described a model based on reviewed literature to explain the research results (Muvungani C,
2012).

Mbananga and colleagues (2002) study was aimed to assess how the CHMIS had met its
objectives and to provide lessons that can be learned from this evaluation process. Both
quantitative and qualitative methods were used in collecting data. The quantitative findings of
the study revealed that there were no changes observed in the median time spent by patients in
implemented hospitals. The qualitative results indicated that there were positive changes in the
work of OPD clerks which might resulted in a reduced median time spent by patient. The
CHMIS has potential to changing and improving the work of registration and admission of
patients. Clerks reported that the system improved their work in the areas of retrieving
returning patient’s records and in checking the accuracy of the information provided by the

patients in the second visit (Mbananga et al., 2002).
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2.4 Conclusion

By reviewing the related studies we found out study’s dimensions are consistent with

published studies. Other study’s dimensions were inconsistent with related published studies.

The points below are summarized all consistent and inconsistent results:

1.

Through reviewing the published studies in assessment of electronic HIMIS we found that
results show positive perceptions toward using electronic systems in managing health care
facilities which is consistent with our study’s results.

Our study is similar to other published studies for the challenges factors of implementation
such as; technical, financial, and change management challenges.

Our study’s variables were different than other published studies where it’s focused on
specific variables of users' perceptions which differ than other studies that focused on
coverage rate, Return on investment, and cost-effectiveness.

Our Study was distinguished in the context and targeted functional areas, where we
assessed National CHMIS not sub-system like in Jordan, Saudi Arabia Kingdome and
Gaza Strip.

In our study we used cross-sectional methodology which is similar to internal and regional
study, except those used Pre and after implementation assessment.

The study was differing than local studies (Dweek study in European Gaza Hospital and
Saeed’s study in West Bank Hospitals) which focused on users' perceptions such as patient
safety and (COPE) rather than effects and study’s variables.

Our study was similar to international, regional and local study in main findings such as
high acceptance of using system and positive perceptions toward electronic system.

The literatures also had shown the importance of these systems in achieving good
governance and health reform.

The literatures also shown that adoption of CHMIS is one of the new trends in managing

health facilities.
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Chapter Three

Conceptual Framework

3.1 Introduction

This chapter explores the operational definitions for dependent and independent variables that
may affect users' perceptions toward the implemented CHMIS. The selected variables are
considered as a blueprint guide for the research process. The conceptual framework model was
developed after reviewing the previous literatures that are related to same research topic. This
study was based on a quantitative statistical assessment of the impact of implementing CHMIS
on hospital performance from users’ perspectives. It should be indicated here to the influence
of newly implemented such system in public hospital, where the culture of accepting new

technology was affected with the change management process.

3.2 Operational Definition

3.2.1 Perception:

Previous research work dealing with the perceptions of users has led to a number of useful
models, but these models are not necessarily appropriate in all situations. Further, we must try
to understand how specific attributes relate to the perceived success of the CHMIS and this is
not always possible with previous models. However, the adopted model in our study wad build
based on the study’s dimensions and previous studies. The perception define as: the
organization, identification, and interpretation of sensory information in order to represent and
understand the environment (Daniel, 2011) In our study we used the term of perception to

explore and magnify users' views toward the implemented system.
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3.2.1 Ease of Use of the CHMIS (Usability)

The ease of uses is defined as: The extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context of
use" (Quesenbery, 2001). Another definition: Is the ease of use and learnability of a human-

made object (Wikipedia, 2012). The object of use can be a software application, website,

book, tool, machine, process, or anything a human interacts with (Wikipedia, 2012). In

human-computer interaction and computer science and usability studies the elegance and

clarity with which the interaction with a computer program or a web site (web usability) is
designed (Wikipedia, 2012). Usability differs from user satisfaction insofar as the former also
embraces “usefulness" (Wikipedia, 2012). A more precise definition can be used to
understand user requirements, formulate usability goals and decide on the best techniques for
usability evaluations (Quesenbery, 2001). In our study we used “Ease of use” as a dependent
variable to measure the ability of using systems regardless of experience and education level,
correcting wrong transactions, and time consuming in documentation. Five items were used to

measure this dimensions which represented in table number (3.1).

Table (3.1): Ease of use domain and corresponding items

Domain 1: Ease of Use
1. I can use CHMIS easily regardless to my years of experience and education

level.

2. CHMIS is easier than paper-base system in terms of documentation and

communication.

3. CHMIS pop up warning messages reducing wrong transactions.

4. Correcting wrong transactions such as (Miss spelling, Data Entry, and
Orders) can be done easily through CHMIS.

5. Frequent use of CHMIS contributes in reducing false entries.

3.2.2 Effectiveness

The investment in health IT management focused on providing health care quality, reducing
growth in cost, stimulating innovation, and protecting privacy (Markel Foundation, 2009).
These goals consider effectiveness needed from implementing CHMIS. Effectiveness is the

accuracy and completeness with which a user can achieve task goals (HMISS, 2009). Some
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measures used in effectiveness, i.e., number or rate of errors, path taken to complete task,
severity of errors, and request for help (HMISS, 2009). The effectiveness perceptions defined
as: the capability of producing a desired result. When something is deemed effective, it means
it has an intended or expected outcome, or produces a deep, vivid impression (Wikipedia,
2012). Effectiveness is the completeness and accuracy with which users achieve specified
goals. It is determined by looking at whether the users’ goals were met successfully and
whether all work is correct (Quesenbery, 2001) The effectiveness in our study measured the
ability of the system to achieve patient safety by minimizing malpractice, reducing wrong
orders, and enhancing the health services outcomes in the implemented facilities (Rafedia and
Darweesh Nazzal Hospitals). Where there were 8 questions constructed to measure users’
perspectives toward the effectiveness items. The selected items are represented in table
number (3.2).

Table (3.2): Effectiveness domain and corresponding items

Effectiveness

1. CHMIS contributes in promoting patient safety culture.

2. CHMIS contributes in reducing male practice in terms of diagnoses and

treatment.

3. CHMIS improves accuracy compared with hand- writing.

4. CHMIS reduces Male practice resulted from lack of line clarity in comparison

with hand-writing.

5. CHMIS helps in determining patient’s identity in terms of: Full Name and ID
Card No which helps in reducing errors in ordering lab tests, medications and

therapeutic procedures accurately.

6. CHMIS reduces the occurrence of errors in drug ordering by showing drug

interactions and contradictions

7. CHMIS improves data safety and medical information and protects data from

being lost.

8. CHMIS empowers accurate diagnoses by using international classification of
diseases (ICD 10) which improves and increase safety of given diagnoses and

treatment.

19



3.2.3 Computerized Order Physician Entry impact (COPE):

Sometimes referred to as COPE is a process of electronic entry of medical practitioner
instructions for the treatment of patients (particularly hospitalized patients) under his or her
care. These orders are communicated over a computer network to the medical staff or to the
departments (pharmacy, laboratory, or radiology) responsible for fulfilling the order. (COPE)
decreases delays in order completion, reduces errors related to handwriting or transcription,
allows order entry at point-of-care or off-site, provides error-checking for duplicate or
incorrect doses or tests, and simplifies inventory and posting of charges. Although
manufacturers use the term Computerized Physician Order Entry, a more accurate term would
be Computerized Prescriber Order Entry or Computerized Pharmacist Order Entry. Order
Entry is in the domain of the pharmacist because it is the pharmacist's responsibility to verify
any entry into the system concerning the use of medications within the hospital or health care
system. Order clarification requests will be enhanced by improved communication and
collaboration amongst the health care team (Wikipedia, 2012). Therefore; in our study we
used (COPE) to measure the perception of all paramedical staff to explore the benefits and
losses as a result of using (COPE). Accordingly; seven items were used to measure this

dimensions which represented in table number (3.3).

Table (3.3): (COPE) domain and corresponding items

Computer Physician Order Entry (COPE)

1. CHMIS contributes in patient’s safety in terms of reducing errors in

medications.

2. CHMIS contributes in reducing time between Paramedical departments.

3. CHMIS contributes in reducing the laboratory, Pharmacy and radiology

requests.

4. CHMIS reduces the unnecessary and repeated test.

5. CHMIS contributes in determining the necessary tests and medication

accurately compared with paper based.

6. CHMIS facilitates the process of communication and arrangements between

physicians and paramedical departments (Laboratory, Radiology and
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Pharmacy).

7. CHMIIS increases the patients’ satisfaction from the services.

3.2.4Efficiency: Efficiency as test metric is the speed which a user can successfully
accomplish the task at hand (HMISS, 2009). The efficiency is defined as the extent to which
time, effort or cost is well used for the intended task or purpose. It is often used with the
specific purpose of relaying the capability of a specific application of effort to produce a
specific outcome effectively with a minimum amount or quantity of waste, expense, or
unnecessary effort. "Efficiency" has widely varying meanings in different disciplines
(Wikipedia, 2012). Some measures used in efficiency of electronic systems, i.e., time to
perform particular task, or time to execute a particular set of instructions (HMISS, 2009). In
our study we used 6 statements to measure users’ perceptions toward the system’s effect on
the time saving in staff communication, and speed of accessing patients’ information. The
selected items for these dimensions are represented in table number (3.4).

Table (3.4): Efficiency domain and corresponding items

Efficiency of the Computerized HMIS

1. CHMIS reduces time spent in diagnoses and documentation.

2. CHMIS contributes in the process of filling out forms and meets the

necessary information from patients easily.

3. CHMIS facilitates the process of communication and arrangements between

different staff member (Medical, Medical Support and Administrative etc....)

4. CHMIS facilitates the process of communication and arrangements between

different departments (Medical, Paramedical and Administrative etc....)

5. CHMIS contributes in accessing medical registry very easily.

6. CHMIS prevents data and patients documents from loss.

3.2.5 Extent of use of CHMIS'’s reports in decision making

Availability of valid and reliable information is essential for effective decision making.
Effective decision making is relying on availability of information choices, which enable
detecting problems, defining priorities, identifying innovative solutions, and allocating

resources for improved health outcomes. Decision making is a cognitive process resulting in
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the selection of a course of action among several alternative scenarios. Every decision making
process produces a final choice. The output can be an action or an opinion of choice
(Wikipedia, 2013) Studies in HIT show an importance for using HIT applications in decision
making (Hayajnhe, 2006) Clinical setting organizations are information based. Health
organizations are complex environment which make availability of information critical in
decision making. Decision Support System (DSS) serve the management, operations, and
planning levels of an organization and help to make decisions, which may be rapidly changing
and not easily specified in advance. DSS can be either fully computerized, human or a
combination of both (Wikipedia, 2012).In our study we used 11 items to measure users’
perceptions toward the benefits gained from reports and statistics provided from the CHMIS,
which represented in table number (3.5). Statements are positively worded highlighting the
system’s capability in building effective decisions, corrective actions and enhancing hospital

performance.

Table (3.5): Extent use of CHMIS’ reports domain and corresponding items

Using system reports in decision making

1. CHMIS contributes in reducing employee’s efforts in performing every day duties and

employed it in a creative work.

2. CHMIS helps in developing employees analytical and technical skills through reports and

information generated by the system.

CHMIS helps in the process of organizing and distributing tasks (Roles and Responsibilities).

CHMIS helps in issuing administrative reports

CHMIS assist in computing the cost of services provided by hospital

CHMIS contributes in raising work and employees efficiency in terms of accuracy, time saving

CHMIS facilities communication between departments when making decisions

@ N| o g &~ W

CHMIS helps in saving the efforts of information gathering to make decision and present

alternatives

9. CHMIS provides essential information in right time to be used in decision making

10. CHMIS provides the necessary data that needed for decision making

11. CHMIS enhances from the quality of decision making

22



https://en.wikipedia.org/wiki/Choice

3.2.4 Challenges and barriers

Challenges and barriers are categorized into pre-implementation and after implementation.
Accordingly; during-implementation includes initial hardware and software costs. In addition
to change and redesign workflows, staff training, provision of IT support, and limited
interoperability. A systematic review was conducted by Adam Baus to explore and specify
main challenges on using and implanting HIT applications (Baus, 2004). Accordingly, Baus’s
Study revealed 5 categories of challenges affecting implementation of HIT applications.
Challenges are usability, leadership, organizational structure change, technology, training and
technical support. In our study we used 9 items to measure users’ perceptions toward the
barriers facing users during the implementation phase, which represented in table number

(3.5). We limited barriers on technical, financial, training, change management, and logistics

challenges.

Table (3.6): Challenges domain and corresponding items

Challenges of Implementing CHMIS

1.

Limited number of PCs in departments compared to the workload

2.

Lack of Knowledge and skills in using CHMIS

3.

Lack of confidence and capabilities of CHMIS.

4.

Lack of awareness and Knowledge of the importance and usefulness
of CHMIS

Lack of training for the staff to use CHMIS

Lack of support and empowerment from Management in terms of
(reinforcement, monitoring, orientation, etc....) in the implantation

of CHMIS.

Lack of financial resources to update CHMIS

Insufficient time for using CHMIS Due to workload and lack of
staff.

Lack of logistics such as (Stationary and Ink) that support the
sustainability of CHMIS.
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Graph (3.1): Conceptual Framework
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Previous studies showed the effect of independent variables on assessment of users’

Perceptions toward using HIT applications. Accordingly, we selected some independent

Gender, age, education, experience, computer literacy, experience in using HIT applications,

and specialty. Hayajneh’s study in Jordan used physicians’ ages, specialty, years of practice

and years of practice at the study hospital in the implemented hospital (Hayajnhe, 2006).

Abeer’s study in SAK used age, gender, education, work experience, and occupation. Finally

Musbah’s study which was conducted in Palestine — Gaza City selected education, experience,

and extent of use of CHMIS in daily work, management support, training, and availability of

PCs, financial support, and type of information systems (Musbah, 2010).

In our study we selected most important independents variables which included:

» Gender: Categorized into male and female respondents.

= Age: Categorized into three groups; 20-35, 36-50, and over 50 years.

» Educational level: It’s represented by the level of education of the respondents. It was
categorized into three groups: diploma, Bachelors and post-graduate.

= Position: It’s represented by the profession of the respondents. It was categorized into two
groups: medical staff (physicians, nurses) and paramedical staff (pharmacists, laboratory

technicians, and radiology technicians).
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= Years of experience in current facility: This referred to the duration of service within the
current hospital. It was categorized into three groups: less than 1 year, 1-5 years, and more
than 5 years.

» Previous experience of using HIT application: It represents past experience of the user
in using HIT applications.
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Chapter Four

Methodology

4.1 Introduction

This chapter describes the research design, sampling methodology, ethical considerations,
instruments, validity & reliability of the instruments, pilot study, data collection method, data

analysis, and summary.

4.2 Research Design

To achieve the objectives of the study; a non-experimental, quantitative, cross-sectional
descriptive design used to identify the users' perspective toward the implemented CHMIS. The
cross-sectional designs involve the collection of data at one point of time. Users’ perspectives
were captured during the time of implementation. The study was conducted during the period
between May and June 2012.

4.3 Study Setting

The study was conducted in two hospitals; Rafedia Surgery Hospital in Nablus and Darweesh
Nazzal Hospital in the Qalgelia governorate.
e Rafedia Hospital (213 beds, average length of stay was 2.2 days, and the occupancy
rate was 80.9%) working as referral hospital (surgical and educational center).
e Darweesh Nazzal is surgery and internal disease hospital (56 inpatients beds, average
length of stay 1.4 days, and occupancy rate 60.0%) (MoH, 2012).

4.3 Study Population and sample

The population of the study consisted of all licensed physicians, nurses, and paramedical staff
(laboratory technicians, radiology technicians, and pharmacists) working in the two MoH
hospitals. Outpatient nurses were excluded, because they didn’t use the CHMIS in their daily

tasks. The total number of the population was estimated at (500).
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The inclusion and exclusion criteria were as follow:
A. Staff has used the CHMIS for at least one month.
B. Licensed and registered employees were included.

C. The trainees or students were excluded.

It is worth noting that Alia Government Hospital and the Palestinian Medical Complex PMC
were excluded from the study because the implementation of the system had just started when
we started the study. The inclusion of the hospitals was one year after introducing the system.

4.4 Ethical Consideration

The research review board at the School of Public Health approved the research proposal.
Permission to conduct the study in the targeted public hospitals was provided by the Ministry
of Health and General Directorate of Hospitals (Annex5, 6). An informed consent was
attached to the questionnaires. Participants were given full explanations about the research,
including the purpose, nature of the study and importance of participation. In addition,
participants were assured confidentiality of information and voluntary participation, and were

given total freedom to accept or reject participation in this research (Annex 3, 4)

4.5 Survey Instrument

The adopted survey instruments were two self-administrated questionnaires, one for medical
staff (doctors and nurses) (Annexl). Another questionnaire was for paramedical staff
(laboratory technicians, radiology technicians, and pharmacists) (Annex 2). They were similar
in all items except the COPE domain that was dedicated for paramedical staff. Two
questionnaires were developed after extensive review of the literature (Musbah, 2011),
(Hayajnhe, 2006), (Abeer, 2011), and (AHRQ, 2006). Both questionnaires were prepared in
Arabic to be more understandable by the participants. The tool was not adapted in any study,
but some questions were selected from Musbah’s tool i.e. General Information: Question # 13.
Efficiency domain: question # 2, 6 and 3. Challenges domain: question # 1, 3 and 4. Domain
of systems’ reports: Question # 1 and 2. As for the rest questions are derived from the reading
different literatures and previous studies related to HIT benefits and challenges like Abeer,
Hayajnhe, HMN Assessment tool formulated by WHO.
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(Musbah, 2011). However, our tool was built to serve the study’s objectives and wasn’t used
before. The questionnaires were divided into 6 sections, where the first section provided a
general demographic users description, such as, age, gender, education, experience, etc. The
second part was designed to assess the rest of the study variables, i.e. ease of use, efficiency,
effectiveness, decision making, and challenges, where these variables included 34 statements.
These domains included statements that requested the participants to rate their agreement by
using the 5-point Likert scale, ranging from, " Strongly agree™ (1), " Agree " (2), " Neutral"
(3), " Disagree " (4), " Strongly Disagree" (5)

4.6 Validity

After developing both questionnaires, it was sent to group experts to determine whether the
items in the questionnaires were relevant and suitable to the purpose of the study.(Annex 7)
The comments of the experts were about the design, layout of the gquestionnaire form, and
some comments on the context and terms used. After receiving all comments — based on a
certain form — we responded accordingly and modified the questionnaires. On the other hand,
the readability and clarity of technical terms used were given concerns from the targeted test
participants, since the IT terms are new and not well known to the medical staff, which caused

the pilot phase to have significant effect on the questionnaire format and context.

4.7 Reliability

According to Polit and Beck, the reliability of quantitative instrument is "a major criterion for
assessing its quality and adequacy” (Polit and Beck, 2004).The reliability of the tool in this
study was estimated using Cronbach's alpha coefficient (Cronbach’s alpha). The Cronbach’s
alphas for the study domains were as follows: ease of use (Cronbach’s a=0.74), effectiveness
(Cronbach’s 0=0.84), COPE (Cronbach’s 0=0.88), efficiency of the CHMIS (Cronbach’s
0=0.83), main challenges (Cronbach’s 0=0.83), and using system reports in decision making

(Cronbach’s 0=0.89).
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4.8 Pilot Study

Pilot testing was conducted before distributing the questionnaires. Both questionnaires were
tested and validated to assure understandability and clarity of the presented concepts, clarity of
the statements, and adequacy of the representation of the basic variable categories. Ten
clinical and paramedical staff was asked to fill the questionnaires to examine the clarity of the
Questionnaires. The gathered data from the pilot phase (Darweesh Nazzal and Rafedia
hospitals) were not included in the main study. The feedback received after conducting the

pilot study was exploited to finalize and amend both questionnaires.

4.9 Data Collection Method

Self-administrated questionnaires were distributed to the employees satisfying the inclusion
criteria in the two targeted hospital. The questionnaires were distributed by the researcher after
getting approval from the MoH side (Annex6). The participants were gathered all filled
questionnaires at the collection point in each department. We would like to point out that 6

surveys were not completed or not filled out completely.

The researcher distributed the questionnaires to the study group in the hospitals under study
over a week. The researcher began with Rafedia Government Hospital, then the Qalgiliya
Hospital. The researcher divided the hospital into sections (Inpatient, Outpatient, Laboratory,
Radiology, and Pharmacy). Then the researcher distributed the questionnaire to the staff and
requested them to submit the filled out questionnaire at the nursing station, which was
designated as collection point for filled out questionnaires. The hospital staffs were
comfortable with this arrangement. As such the researcher used to distribute the questionnaire
and visit the nursing station to collect the questionnaires, and distribute more questionnaires
for the ongoing shift. This process continued for a week in both the hospitals in order to ensure

coverage of employees of different shifts.

On being questioned about the average time required to fill out the questionnaire, the answer
was that it required five to seven minutes. The biggest challenge to filling the form was work
pressure on the staff which would lead to postponement of the filling of forms in some cases.

Holidays are also considered as major hurdles as some employees in the study group could not
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be covered. It is notable that the hospital administration was supportive of the researcher by
allowing him to move freely in the hospital as per the hospital policies like working during the
visit hours only, wearing protective gloves, medical, shoe covers during visits to medically
isolated areas like operation theatres, and ICUs. The respondents showed much interest in
knowing the results of the study upon its completion. They also hoped that further studies on
the rationing of consumption level and controlling expenditure in the hospital would be carried

out.

4.10 Data Analysis

Response scores were converted from 5-Likert to a 100-point scale using the Scale
computation instructions (SAQ). Mean items and scale scores were calculated. Then a
composite score equivalent to the arithmetic mean of the scale scores was also calculated. In
order to identify areas of strength or areas for potential improvement, the percentages of
positive responses for the survey scales and items were calculated. Positive responses in
positively worded survey items were ‘agree/strongly agree’ and in negatively worded items
were ‘disagree/strongly disagree’. The percentage of positive scale scores were computed by
finding the average of the percent positive response on the items within each scale/ domain.
Univariate analysis was used to test associations between composite patient safety scores and
different respondent characteristics. A two-tailed P value <0.05 was considered statistically
significant. Data was entered and analyzed using IBM-SPSS version 19.

It is important to mention here that six surveys were excluded for the following reasons:

1. Less than one entire section of the survey was completed or not completely filled out.

2. Fewer than half of the items throughout the entire survey (in different sections).

3. All ratings were same for all items, which were considered a type of bias.

4.12 Study Limitations

It was not possible to reach staff on leave, e.g., maternity, sick leave, and vacations in all

departments during the period of implementation in Rafedia hospital and Qalgelia.

1. Population Limitation: limited number of hospitals that implemented the CHMIS at the
time of the data collection; two hospitals (Rafedia Surgery Hospital and Dr. Darweesh

Nazzal Hospital.
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Sample Limitation: Study focused only on the users has at least three months of using the
system medical, nursing, and paramedical staff. Administrative and support services were
not included.

Inability to include participants who were on leave during the data collection period.

The self-administered questionnaire as it is regarded as an impediment in itself

Users’ characteristics : including only the who have more than one month experience in

using the system during the implementation period
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Chapter Five

Results & Findings
5.1 Introduction

This chapter presents the findings and results of the survey. The first section discusses
characteristics of the respondents’ socioeconomic status and the use of computers in the
workplace. Section two statistically presents the results of the HMIS questionnaire including
the following: mean scores, standard deviations, and percentages of positive responses toward
the study domains The third section presents a bivariate analysis of the dependent variables
(the study domains) and participant's characteristics (the independent variables: gender,

education, experience, etc.).

5.2 Response Rate

Of the 379 surveys distributed, 311 were returned, from which 6 surveys were disqualified as
incomplete filled items. The overall response rate was 80.5%.

Table (5.1): Percentage of valid replies

Overall Participants

Hospital Staff Distribution | Collection Response Rate
Rafedia Hospital — Physicians 133 94 77.4%
Nablus Governorate Nurses 197 166 84%

Paramedical 45 45 100%
Darweesh Nazzal Physicians 25 22 88%
Hospital-Qlagelia Nurses 60 60 100%
CoueielE Paramedical 14 14 100%
Total 379 305 80.5%

5.2 Characteristics of the respondents

(72.1%) of the participants were from Rafedia staff, and the remaining respondents were from
Darweesh Nazzal (27.9 %). Almost half of the respondents were males (55.0%) compared to
females (45.0 %). The majority of respondents were between the ages of 25-35 (63.0 %).As
for education; (74.2%) have a bachelor’s degree and (16.4%) have a post-graduate degree.
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About half of the respondent’s experience (48.5%) is located in the 1-5 years group, while
(41.3%) were in the more than 6 years group. While the majority of respondents (54.4%)
(166) were nurses, (30.5%) (93) and (15.1%) were paramedical staff (laboratory technicians,
radiology technicians and pharmacists). More than two thirds of the respondents 78% (238)
have a previous experience in using computers. More than half of the respondents 53.8% (164)
have more than 11 months in using the CHMIS in the same hospital, 21.0% (64) of them have
4-7 months, 14.4% (44) of them have experience from 8-10 months, and the remaining were
located in the less than 3 months group. While the majority of the respondents 73.4% (224)

had no experience in using CHMIS, only 26.6% (81) had prior-experience in using the system.

Table (5.2): Characteristics of the respondents

Hospital Name Frequency %
Rafedia - Nablus 220 72.1
Darweesh Nazzal-Qalgelia 85 27.9
Total 305 100.0
Gender

Male 168 55.0
Female 137 45.0
Total 305 100.0
Age (years)

20-35 192 63.0
36-50 105 34.4
More than 50 8 2.6
Total 305 100.0
Education

Diploma 111 36.4
Bachelors 144 47.2
Post-Graduate 50 16.4
Total 305 100.0
Years of experience in current hospital
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Less than 1 31 10.2
From 1-5 148 48.5
>6 126 41.3
Total 305 100.0
Current Position

Physicians 93 30.5
Nurses 166 94.4
Laboratory technicians 21 6.9
Radiology Technicians 13 4.3
Pharmacist/ Pharmacist assistants 12 3.9
Total 305 100.0
Supervisory Job

Yes 55 18.0
No 250 82.0
Experience working with computers
Yes 238 78.0
No 67 22.0
Total 305 100.0
Experience working with CHMIS at
current hospital (months)

>3 33 10.8
4-7 64 21.0
8-10 44 14.4
>11 164 53.8
Total 305 100.0
Previous experience in using CHMIS

Yes 81 26.6
No 224 73.4
Total 305 100.0
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Table (5.3): Characteristics of workplace

Extent of use Frequency %
Always 283 92.8
Rare 16 5.2
Very Rare 6 2.0
Total 305 100.0
Number of PCs at department Frequency %
1-2 88 28.9
3-4 108 354
S5-7 36 11.8
>7 73 23.9
Total 305 100

Of the total participants 92.8 % (283) use the system to perform their daily tasks and
activities. This shows a high extent use of the system, only 7.2% (22) of them don't depend on
system to perform their daily tasks and activities. For those users who are answering by Rare
and Very Rare (7.2) the result of cross tabulation result shows that the availability of
Computers at the hospital departments has not affecting the extent of use. As for the
availability  of Personal computers (PCs, portable PCs, and laptops), 64 % (196) of the
users have between 1 - 4 computers in their departments, 23.9% (73) have less than 7

computers in their department, and 11.8% (36) have 5-7 computers in their departments.

5.3 Ease of Use of the CHMIS

The respondents were asked to score the five statements about the use of the CHMIS in
comparison with the paper based system. In general, this domain received a positive score of
76.0% denoting easy use of the CHMIS (Table 5.3). The highest positive score (82.0%) was
for “frequent use of the CHMIS contributed to reducing false entries” and 81.0% indicated
that the system is easier than the paper-based in documentation and communication. In
addition, 78.0% of participants indicated that they can use the CHMI Regardless of their years
of experience and education level. While 72.0% considered the (CHMIS) pop up warning

messages reduced incorrect transactions, 66% of the respondents considered correcting wrong
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data input (misspellings, data entry, orders) can be easily done through the computerized
system, which shows possibility for improving the CHMIS in that regard.

Table (5.4): Users’ perceptions toward the ease of use of CHMIS

Domain 1: Ease of Use (Cronbach’s a=0.74) 222?2 SD T(()gsppoosri]ts,i:se
1. Frequent use of CHMIS contributes in
reducing false entries. >0 0.82 820
2. CHMIS is easier than paper-based system
in terms of documentation and 76.0 0.98 81.0
communication.
3. 1 can use the CHMIS easily regardless of
my years of experience and education 71.0 1.09 78.0
level.
4. CHMIS pop up warning messages reduce
wrong transactions. 700 0.88 2.0
5. Correcting wrong data, such as,
(misspellings, data entry, and orders) can 65.0 1.04 66.0
be done easily through the CHMIS.
Average 71.0 1.0 76.0

5.4 Effectiveness of the CHMIS

The domain effectiveness studies the users' perceptions towards the effectiveness of the newly
implemented CHMIS in the MoH hospitals (Table 5.4). The implemented system is expected
to have an impact on the patient safety through preventing medical errors that are related to
misidentification of patients, medication errors, as well as other diagnosis and treatment
errors. The effectiveness domain received a total of 73.0% of positive responses, denoting that
the system in general has moderate positive impact on the effectiveness of care (safety of care,
and accuracy of documentation). In addition the majority of the respondents (88%) agreed that
the CHMIS helps to determine the patient identity in terms of a full name and an identification

card which helps reduce the errors in ordering lab tests, medications, and therapeutic
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procedures, (83%) agreed CHMIS reduces malpractice resulting from the lack of clarity due to
poor handwriting, and 79% indicated that the CHMIS improves accuracy compared to the
manual approach (hand writing), (71.0%) of them agreed that the system reduces the
occurrence of errors in drug ordering by showing drug interactions and contradictions, 64% of
the respondents agreed that the system contributes to promoting patient safety culture or
improves data safety and medical information by protecting data from being lost. However,
only 55% agreed that the system contributes in reducing malpractice by empowering accurate
diagnoses by using international classification of diseases (ICD 10), which improves and
increases safety of given diagnoses and treatment and finally (55.0%) of them agreed that the
system contributes in reducing malpractice in terms of diagnoses and treatment.

Table (5.5): Users’ perspectives toward the Effectiveness of the CHMIS

) % Positive
Effectiveness (Cronbach’s a=0.84) Mean score SD
responses
1. Helps in determining patient’s identity in terms of: Full
Name and ID card no which helps reduce errors in ordering 79.0 0.89 88.0
lab tests, medications and therapeutic procedures.
2. Reduces malpractice resulting from poor handwriting. 73.0 1.03 83.0
3. Improves accuracy compared with hand- writing. 69.0 1.04 79.0
4. Reduces the occurrence of errors in drug ordering by
) ) ) o 71.0 0.89 71.0
showing drug interactions and contradictions.
5. Contributes in promoting patient safety culture. 65.0 0.92 64.0
8. Improves data safety and medical information. by
) ) 72.0 0.83 64.0
protecting data from being lost.
6. Empowers accurate diagnoses by using international
classification of diseases (ICD 10) which improves and 62.0 1.08 55.0
increases safety of given diagnoses and treatments.
7. Contributes in reducing malpractice in terms of
. 60.0 1.02 55.0
diagnoses and treatments.
Average 69.0 0.96 73.0
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5.5 Impact of using Computer Ordering Physician Entry (COPE)

The (COPE) domain received 58.3% of positive responses, denoting low agreement with the
effect of the (COPE) system on the rationality use of resources, i.e. eliminating number of
drugs dispensed, radiology exams, and laboratory tests (Table 5.5). Although the system is
expected to make an impact on rationalizing the process of ordering exams in terms of
quantity and quality, providing timely treatment, and, enhancing the quality of services
provided, the results indicated low perceptions. The majority of the respondents (83%) agreed
that the CHMIS increases communication efficiency between the ordering departments
(doctors and departments) and the ordered departments (laboratory and radiology technicians).
By contrast, only 35% of the respondents agreed that the system decreased unnecessary
orders, and 43% of them agreed that the system contribute to achieving rationality and
governance. Similar percentage of agreement were observed with the following statements,
system increased patient safety by monitoring the process of drug dispensing (56%), and the
system increased patient satisfaction(57%). Finally, 65% of the respondents think that the
system decreased the time of processing the orders (laboratory, radiology and drugs) and 69%

of them agreed that the system led to an increase in accuracy.
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Table (5.6): Impact of Computer Ordering Physician System

Computer Physician Order Entry (COPE) Mean sD % Positive

(Cronbach’s 0=0.88) score responses

1. Increase in communication efficiency between
_ 71.0 0.69 83.0
ordering and ordered departments.

2. Increase in the accuracy of ordered exams,
o 65.0 1.06 69.0
tests , and medication.

3. Decrease in the time of processing the orders
_ 62.0 0.95 65.0
(lab, radiology, and drugs).

4. Increase patient safety by monitoring the
) ) 65.0 0.96 56.0
process of drug dispensing.

5. Contribute in achieving rationality and
49.0 1.28 43.0

governance.
6. Decrease in unnecessary orders. 47.0 1.21 35.0
7. Increase patient satisfaction. 57.0 1.05 57.0
Average 59.0 1.03 58.3

5.6 Efficiency of the CHMIS

The efficiency of CHMIS domain received an overall of (75%) positive responses indicating
high positive impact of the system on the services (Table 5.6). In specific, (87%) of the
respondents indicated that the system prevented data and patient documents from being lost;
an equal percentage (82%) agreed that it contributes to accessing medical registry very easily.
In addition, (78%) of respondents indicated that the system facilitates the process of
communication and coordination between different departments, and (76%) agreed that the
system facilitates the process of communication and arrangements between different staff
members. Only 64% agreed that the system reduces the time spent in diagnoses and
documentation and a similar percentage agreed that it contributes to the process of filling out

forms and meeting the necessary information from patients easily.
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Table (5.7): Users’ perceptions toward the impact of the CHMIS on efficiency

Efficiency of the Computerized HMIS(Cronbach’s Mean D % Positive
0=0.83) score responses
1. Pr(_events data and patient documents from 810 0.76 870

being lost.

2. COIjltI’IbUteS to accessing medical registry very 28.0 0.76 820
easily.

3. Facilitates the process of communication and
arrangements .between different dgpgrtmgnts 750 0.86 780
(medical, medical support and administrative,
etc.).

4. Facilitates the process of communication and
arrangements petween different staff. mempers 21.0 0.80 76.0
(medical, medical support and administrative,
etc.).

5. Reduces .tlme spent in diagnoses and 63.0 11 64.0
documentation.

6. Contributes in the process of filling out forms and
meets the necessary information from patients | 70.0 1.06 64.0
easily.

Average 73.0 0.89 75.0

5.7 Challenges of the implementing CHMIS

This part shows the agreement of the respondents on statements representing the challenges
for using the CHMIS in the studied hospitals (Table 5.7). In specific, (74.0%) of the
respondents agreed that the limited number of distributed computers in the hospital's
departments is the main challenge, (68.6%) of them agreed that the working hours are
insufficient to work overload. (64.4%) reported lack of logistical support (e.g. ink, papers,
regular maintenance), (49.8%) agreed that lack of financial support denoting this as a
moderate challenge, (47.0%) indicated the lack of staff training (on-site training, functional
training, and field support), and (44.0%) consider lack of knowledge and skills in using the
CHMIS as other challenges. The capacity of management and staff are also among other
challenges, where (43.6%) indicated that the lack of supervision and management follow ups
of logistical support (i.e. ink, printer paper, stationary, etc.). In addition, (40.3%) agreed that
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the lack of knowledge in the importance of CHMIS, and finally (28.0%) agreed that trusting in
system's capability is considered as one of the low challenges. The results showed three types

of challenges to exist: financial, technical, and management support.

Table (5.8): Users’ perceptions toward the challenges for the implementation of the
CHMIS

3 —
Main Challenges (Cronbach’s 0=0.83) Mean SD %o Positive
score responses

1. Limited number of distributed computers in 810 071 240

hospital's departments,

2. Insufficient working hours due to work
overload.

61.0 0.96 68.6

3. Lack of logistical support (e.g. ink, papers,
regular maintenance).

71.0 1.01 64.40

4. Lack of financial support. 56.0 1.12 49.8

5. Lack of staff training (on-site training,
functional training, and field support)

55.0 0.96 47.0

6. Lack of knowledge and skills in using 290 102 146

CHMIS.
7. :Ika of supervision and management follow 58.0 108 136
8. Lack of knowledge with importance of 50.0 0.94 4030
CHMIS.
9. Lack of trust with system capability. 57.0 0.97 28.0

5.8 Extent of Use of CHMIS's reports on the decision making

This domain received an overall of 70.0% positive response, indicating a high positive
perception towards the reports provided by the CHMIS (Table 5.8). The implemented system
expects to enhance the decision making process by providing accurate data in real time, that's
valid and reliable. The majority (81%) of respondents agreed that the system helps in tracking
the management costs and monitoring of health services provided to patients and clients.
Similarly, 81% of them agreed that the system helps in enhancing the quality of the decision
making process, (76%) of them agreed that the system helps in providing timely and accurate
data for decision. Furthermore, (76%) of respondents indicated that the system helps in the
process of organizing and distributing human resources in terms of tasks, roles and

responsibilities, (69.0%) indicated that the system helps in increasing the efficiency of
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workers in terms of executing their tasks accurately with minimum effort, (67.0%) agree that
the system helps in developing employees analytical and technical skills by using the reports
and information generated by the system, (67.0%) of them agree that the system minimizes
efforts, and saves time in gathering data for making alternative decisions, (64.0%) agreed that
the system helps in reducing employee’s efforts in performing everyday duties and employed
it in creative work, similarly they agreed on the following items: the system’s reports helps
in issuing administrative reports, transforming data for decision making purposes, and finally

providing all data needed for decision making.

Table (5.9): Users’ perceptions toward the extent use of CHMIS's reports on the decision
making

Using system reports in decision making Mean - % Positive
(Cronbach’s 0=0.89) score responses
CHMIS reports helps in cost management and monitoring. 69.0 0.76 81.0
CHMIS reports enhances the decision making process. 67.0 0.80 81.0
A CHMIS report provides timely and accurate data for
o 73.0 0.77 76.0
decisions.
CHMIS reports helps in the process of organizing and
L o 65.0 0.75 76.0
distributing tasks (roles and responsibilities).
CHMIS reports increases the efficiency of workers. 68.0 0.91 69.0
CHMIS reports helps in developing employees’ analytical and
technical skills through the reports and information generated 70.0 0.96 67.0
by the system.
CHMIS reports minimize efforts in gathering data for making
) o 72.0 0.74 67.0
alternative decision.
CHMIS reports reduces employee’s efforts in performing
) o ) 67.0 1.04 64.0
every day duties and employed it in a creative work.
CHMIS reports helps in issuing administrative reports. 73.0 0.93 64.0
CHMIS reports transforms data for decision making purposes. 72.0 0.78 64.0
CHMIS reports provide all data needed for decision making. 69.0 0.77 64.0
Average 70.0 0.84 70.0%
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5.9 Study domains by hospital and participants characteristics:

The highest mean score is for Rafedia hospital (68.5%), in comparison with Darweesh Nazzal
hospital (68.1%). T-test was used to examine the relationship between the study domains and
hospitals. No significant differences between any of the study domains in relation to the
studied hospitals (P>0.05) (Table.4.9). T-test was used to examine the relationship between
the study domains and gender of participants (Table 4.9). Strong relationship between gender
and four of the study domains were found. Whereas, females scored significantly higher than
males for the ease of use (P<0.001), effectiveness (P=0.007) and finally efficiency (P=0.074)
is not significant for reports using. One-way ANOVA test was used to examine the
relationship between study domains and participant age groups (Table.4.9). The results show
that there is a significant association between the participants age groups and the ease of use
(P=0.001), effectiveness (P=0.05). The 36-50 years age group scored these domains a little bit
higher than the other two groups. One-way ANOVA test was used to examine the relationship
between study’s domain and variables. The education level has no association with the users’
perceptions toward any of the study domains. One-way ANOVA test was used to examine the
relationship between the study domains and variables. There are no significant differences
between the study domain and independent variables are at (o < 0.05). Thus, the experience at
the same hospital level has no effect on the users’ perceptions toward the study domain. The
scores generally reflected poor perceptions, where the highest score were >1 year group
(72.8% average mean of all domains) and the lowest were 1-5 years group (67.0% average
mean of all domains). One-way ANOVA test was used to examine the relationship between

the study domains and variables.

Moderate relationships are found between profession (physician, nurse, laboratory technicians,
radiology technicians, and pharmacists) and the study domain at (a < 0.05), where there are
significant differences between the following study domains: ease of use (P=0.001),
effectiveness (P=P 0. <001), and finally reports using (P=0.042). The score mean generally is
low, the highest score is for radiology technician (75.0% average mean of all domains), and
the lowest one is for laboratory technicians (56.0% average mean of all domains).One-way
ANOVA test was used to examine the relationship between the study domain and variables.
The experience of using CHMIS inside the hospital has no effect on the users perceptions
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toward the study domain as in table (5.9) but there are differences in the mean score, where
the users who used the system from 8-10 months scored the highest points (71.6%), and the
lowest scores were by the group who used the system for less than 3 months (69.9%). A
Strong relationship is found between previous experience of using HMIS outside the hospitals
and the study domain at (a < 0.05), where there are significant differences between the
following study’s domains: ease of use (P=0.001), effectiveness (P=0.001), (COPE)
(P=0.001), and finally efficiency (P=P 0.<001).The score mean is generally low, where
highest score is (70.0% averages mean of all domains) was for those who used the system

before and the lowest for those who hadn’t used it before.

Table (6.0): Users' perceptions mean domains scores by hospitals and participant
characteristics

Ease Use Effectiveness COPE Efficiency Report Using
Hospital Mean SD Mean SD Mean SD Mean SD Mean SD
Rafedia 715 0.65 715 0.69 60.0 0.63 72.5 0.59 67.0 0.79
Qalgelia 70.5 0.73 715 0.69 57.0 0.70 73.5 0.64 68.0 0.50
F=400 | P=0.6 | F=- P=05 | F=05 P=0.6 | F=- P=0.5 F=- P=0.8
9 0.59 5 2 0 0.59 5 0.13
Gender Mean SD Mean SD Mean SD Mean SD Mean SD
Male 69.0 0.67 68.0 0.67 53.5 0.68 71.0 0.65 67.0 0.62
Female 75.5 0.65 68.3 0.67 71.0 0.57 75.0 0.56 70.0 0.43
=- P=0.00 =- P=0.00 | F=-.83 P=0.07 =- P=.04 =- P=0.5
3.3 1 2.69 7 4 1.99 7 .60 4
Age Mean SD Mean SD Mean SD Mean SD Mean SD
21-35 Yrs. 71.3 0.66 70.5 0.61 60.0 0.69 73.0 0.60 67.0 0.60
36-50 Yrs. 73.0 0.59 72.0 0.57 59.0 0.63 73.0 0.55 68.0 0.77
> 50 Yrs. 49.0 1.20 58.0 1.14 59.0 0.65 59.0 1.14 73.0 | 0.24
F=7.9 P F=2.9 P=0.05 | F=.008 P=0.93 F=3.27 P=0.0 F=0.1 P=0.8
3 <0.001 |7 7 4 4 7
Education Mean SD Mean SD Mean SD Mean SD Mean SD
Diploma 74.0 0.61 73.0 0.57 62.0 0.66 74.0 0.56 74.0 0.97
Bachelor 70.0 0.69 69.0 0.64 57.0 0.65 73.0 0.60 68.0 0.58
Post- 69.0 0.73 70.0 0.65 77.0 0.64 71.0 0.71 72.0 0.40
Graduate
F=1.8 P=0.15 F=1.9 P=0.15 F=1.05 P=0.37 F=1.06 P=0.3 F=0.7 P=0.4
6 7 3 5 3 9
Experience Mean SD Mean SD Mean SD Mean SD Mean SD
>l Yr. 72.0 0.63 70.0 0.59 72.0 73.0 0.49 77.0 0.10
1-5 Yrs. 71.0 0.68 70.0 0.64 58.0 0.62 72.0 0.65 64.0 0.74
>6 YTrs. 71.0 0.68 71.0 0.60 59.0 0.68 74.0 0.57 68.0 0.69
F=0.0 P=0.98 F=0.2 P=0.80 | F=0.30 P=0.74 | F=0.77 P=0.4 F=0.6 P=0.5
2 1 6 4 3
Profession Mean SD Mean SD Mean SD Mean SD Mean SD
Doctor 72.5 0.75 65.0 0.66 NA NA 68.3 0.64 66.0 0.55
Nurses 74.3 0.61 74.0 0.56 NA NA 75.3 0.58 70.0 0.78
Lab. Tech 70 0.46 NA NA 55.0 0.60 71.0 0.40 56.0 0.56
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Rad. Tech 74 0.71 NA NA 57.0 0.72 76.5 0.80 76.0 0.70
Pharmacist 775 0.53 NA NA 64.0 0.57 72.0 0.46 75.0 0.74
F=5.65 P F=5.86 | P="0.49 | F=3.36 | P=0.003 | F=-3.51 | P=0.00 | F=-56 | P=0.00
<0.001 1 3
Previous Mean SD Mean SD Mean SD Mean SD Mean SD
Experience
in CHMIS
> 3 Months 70 0.71 71.5 0.65 69.0 0.52 70.0 0.60 69.3 0.32
4-7 Months 69.5 0.56 68.8 0.59 57.0 0.59 72.0 0.56 68.0 0.68
8-10 Months 73.5 0.63 73.5 0.52 59.5 0.94 75.0 0.60 73.8 0.61
> 11 Months 71.5 0.71 71.0 0.65 58.3 0.62 73.0 0.63 67.0 0.72
F=0.60 | P=0.61 | F=0.74 | P=0.53 F=0.48 P=0.70 F=0.76 | P=0.52 | F=0.21 | P=0.89
Ever use the Mean SD Mean SD Mean SD Mean SD Mean SD
CHMISbefor
e
Yes 67.5 0.76 70.3 0.61 71.0 0.74 72.3 67.0 69.0 0.66
No 71.8 0.64 58.3 0.63 74.3 0.48 73.0 72.0 69.8 0.71
F=99.7 P F=98.1 | P F=0.37 P F=112 P <P F=95 P=0.00
<0.001 <0.001 <0.001 0.<001 1
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Chapter Six

Discussion and Recommendations

6.1 Introduction

This chapter discusses the results of the survey on assessment of users' perspectives toward the
implemented CHMIS in governmental hospitals in Palestine - West Bank. The first section
discusses the profile of respondent's characteristics and presents the significant differences
between the study domains and the independent variables. The second section discusses the
results of the study domains; in particular the perception of the participants towards the
effectiveness, efficiency, COPE impact, and using the system's reports in decision making.

Finally, the chapter concludes the implications and recommendations of the study.

6.2 Characteristics of Participants

The results showed that the majority of healthcare professionals completely depend on the
CHMIS. This dependency rate represents a good indicator to measure the trust with system
capability and continuity. This result is consistent with Abeer's study that was conducted in
Abdul-Aziz Medical City Saudi Arabia (Abeer, 2011) and Hayajneh's study that was
conducted in Jordan at Prince Hamza Teaching Hospital (Hayajneh, 2006). The results
revealed that there were no significant differences between the selected hospitals in any of the
study domains (P<0.05). In fact, these results were expected since the implementation period
for the two hospitals were close and both hospitals are public hospitals owned by the

government and worked under the same conditions, polices, and procedures.

As for gender; females were more positive than males and showed significant differences
toward the ease of use, effectiveness, (COPE), and efficiency perceptions (P<0.001, P<0.007,
P<0.047 and P<0.047respectively). This explains the positive impact of CHMIS on
accelerating delivery of services and efficient communication, since females represent high

percentage of health workers where they worked with frontline patient care. In addition they
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performed a lot of non-care services like documentation and coordination. Obviously most of
the females’ tasks and activities required easy and high speed communication, which would

explain their positivity toward the ease of use and efficiency items.

We observed that they cooperated more than males during the implementation period. This is
consistent with Abeer's Study that showed significant differences in the respondent's
perceptions (physicians and nurses) on the items related to time saving, efficient
communication, and improving the quality of patient's care (Abeer, 2011). Harris's study also
indicated that positivity of females toward the CHMIS was more than that of males (Harris N.
at al, 2009). One recent study conducted in four Telecommunication companies showed (Al-
adaileh, 2009) that women have positive perceptions toward developing their computer skills
in comparison to men where they show that females are more positive toward the IT skills
even if they have lower tendency toward IT professions. We think that in our society females
are always trying to improve their abilities by showing more commitment and loyalty to work,
since they represent only 8.8% of the workforce in the health sector (PCBS, 2012).There were
significant differences in the perceptions of participant in respect to the 36-50 age group and
ease of use, effectiveness, and efficiency items (P<0.001, P<0.005, P< 0.004) respectively.

Specifically, the results were indicated to high associations between ease of use and efficiency
domains according to this age group. Obviously, the results indicate the tangible impact
related to time saving, communication, easiness and usefulness of system. It’s worth mention
that, this age group has been involved in the management and leadership position in the
implementation period. Their participation was extended to formulation the follow-up

committees, focal points, and coordinators roles.

In such a study, this age group has significant relations on the positivity of perceptions toward
the IT and computers. Al-daileh’s study 2009 that was conducted to evaluate the success
factors behind using the information systems in Jordanian Telecommunication Companies
from the users’ perspectives indicated the importance of easiness, usefulness and efficiency of
the system to ensure successful implementation (Al-daileh, 2009). Abeer's study 2011 also
indicated to the positivity of 36 age group toward the study items (Abeer, 2011). As for the
education level, the analysis revealed that there are no significant differences between
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education and the study domain. Musbah's study shows similar results for the users’
perspectives toward the domains of their study (Musbah, 2010). The results of the education
variable contradict the expectations of the researcher and stakeholders. The results are
inconsistent with the traditional view which says that as the education level increases the
positivity toward the IT application will increase. Therefore, we think that the perceptions
formulated from practices and using instead of previous knowledge.

Our study proves that the non-experienced participants in using CHMIS show positive scores
than those having previous experience in using CHMIS. As for profession, the study targeted
two types of participants; medical staff (nurses and physicians) and paramedical staff
(pharmacists, radiology technicians, and laboratory technicians). The results showed
significant differences in the perceptions of the nurses toward the ease of use from the medical
group (P <0.00). The results are similar to Abeer's study, which revealed that the nurses’
perceived positive perceptions toward the speed of tasks accomplished, ease in finding
investigation results, decreasing workload, preparing hospital reports and improve decision
making process (Abeer, 2011). Whereas, our results contradict Hayajneh's study 2006 , where
the physicians showed positive perceptions more than nurses, and Keith's study that indicated
also for positivity of medical staff (Physician) toward using the health information technology
in their career; furthermore the study shows an association and link between HIT and
Physician career satisfaction, and higher-quality medical care (Elder. et al., 2010). According
to the paramedical staff, they showed mixed perceptions, where the pharmacists staff show
significant association with COPE impact (P <0.003), while the perceptions of radiology
technicians (P<0.001) showed an association between efficiency and extent of use of reports in
decision making. These results meet the expectations of the researcher and the stakeholders for
the potential benefits gained from the CHMIS, where the affected staffs are the most
overwhelmed and stressed staff. The pharmacists have more positive score toward the impact

of implemented COPE than radiology technicians.
The perceptions of pharmacists may be explained by the benefits gained from the system such

as rational using of resources, time saving, and reducing potential ordering drugs, as a result of

clarity of electronic order, and availability of full patient identification information. Although
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there is no evidence about decrease in medication error and rationality of dispensing drugs, but
the notable changes are observed from the users’ perspectives either medical or paramedical
staff. There were no significant differences in the perception of participants between
experience inside the hospital and the study domain, which is consistent with Musbah, and
Abeer's studies (Hayajneh, 2006) (Abeer, 2011). Consequently, the users’ perceptions would
be formulated from frequent uses and practices rather than years of experience, since some
users were fresh graduates or new employees who provided high positive perceptions toward
the system, in contrast to the high experienced users who provided negative perceptions due to
the burn-out effect and vice versa. Significant differences were found in relation to previous
experience with HIT, where the results show that the experienced participants were more
positive toward the effectiveness domain (P<0.01). Whereas; non-experienced users showed
more positivity toward the rest of the study domains ease of use, (COPE), efficiency, and
report using (P=0.01), (P=0.01), (P=0.00), (P=0.01) respectively. In fact, the result may be
explained by the assumption that states: that perception formulated from the practice rather

than previous experience.

We observed this during the implementation where those who used such systems when being
skeptical and insisting on always comparing the implemented system with the previously used
systems. Another explanation for the negativity of experienced users is frequent complains
about the system features, and functionality, i.e. why the system was not performing like what

we have used in other countries.

6.3 Ease of Use impact (Usefulness)

Easiness, usefulness, usability, enjoyment, technology acceptance, playfulness, self-efficacy
are related terms used to measure easiness of computerized information systems (Venkatesh,
1998). The potential benefits from the implemented system are facilitating the daily business
transactions and activities as easier, overcoming the complexity and time consumption related
to the activities of patients and workers. Obviously, the results indicate that the system is easy
and user friendly. The results show significant differences in the respondent's perceptions
toward the ease of use domain in respect to females, young participants (35-50 age group) and

participants who have previous experience in HIT.
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The results are consistent with Al-Shurafa's study 2004 which revealed that 73.0% of
participants show positive perceptions toward the ease of use of computerized system in
European Gaza Hospital (Al-Shurafa, 2004).

However, the results contradict with Hayajneh's study 2006 which was conducted at Hamza
Prince Teaching Hospital, where 72.0% of the participants reported that the system is not easy
to use for performing daily activities. Generally, ease of use classified as Human Computer
Interaction (HCI) is a discipline that studies the satisfaction of electronic systems' perceptions.
Furthermore, it's considered as an essential factor to measure the success or failure of the
implemented electronic information system (Eldon, 1997). The positivity toward ease of use
domain may be explained by high commitment and management follow-up for the daily
implementation progress. Consequently, our results indicated high agreement of participants

on the management positive role for success of the project (56%).

Similarly, a study conducted in USA (Mary et al., 2009) revealed that a strong relationship
found between management supports and perceived positive attitude toward the easiness and
usefulness of electronic information system. Furthermore, the analysis revealed that users
themselves perceived the benefits of the system in terms of enhancing creativity, time saving,
high quality of performed tasks, in comparison with the past bureaucratic style (Mary et al.,
2009). In addition, they described the old system as a reactive system in contrast to new

system that depended on creativity and proactivity (Mary et al., 2009).

Another explanation for the positivity of users’ perceptions is the system impact on procedural
enhancements and improvement which became easier than the past manual system.
Specifically, the hospital management starts feeling that the implementation of any new
protocols or producers becomes easier as a result of using the new system. .Obviously the
results provide both a positive motive and indicator for upcoming projects to be implemented
in the governmental environment. Moreover it’s a good indicator to see positive perceptions
from the environment which is characterized by bureaucracy, highly resistance to change, and

rigidity.
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6.4 Effectiveness impact (Patient Safety)

The Institute of Medicine (IOM) in its famous report “To err is Human” (IOM, 1999)
recommended the health institutions to devote heavy resources to adopt new technology in
managing, ordering, identifying and retrieving health information. IOM recommended
information technology as a major mechanism to reduce errors (Staggers N et al., 2009).
Health information technology aims to improve health care quality, prevent medical errors,
reduce health care costs, increase administrative efficiencies, decrease paperwork, and expand
access to affordable care (Wikipedia, 2013). The overall perceptions toward impact of the
implemented CHMIS on the safety of care provided and accuracy of performing tasks are high
(72.0%). The results are consistent with IOM report 2012 which indicated to importance of
HIT applications in improving patient care and safety (IOM, 2012). Similarly, the results of
stagger's study which shows positive impact of such system on the patient safety issue
(Staggers N et al., 2009). In addition to Musbah’s Study 2010 showed same results. Our
results are consistent with the core function for the HIT applications which can be summarized
in allowing the medical team to coordinate care in the most effective and affordable way, in
addition to improving the quality of care provided for the patient with minimum level of
malpractice (Markle Foundation, 2009). Significant differences were found according to the
gender; male and females are perceived the same toward the effectiveness domain in t contrast
to other domains score, age group 36-50 years , and previous experience in using HMIS (P
<0.007, 0.005, and 0.001) respectively.

We believe that, using advanced HIT in treatment, diagnosis, communication, sterilization,
and finally in maintaining the medical records from loss. Accordingly the decision making and
judgment of patient's health status relies on the quality of medical record contents. The
effectiveness domain is the core of the study, since measuring the safety is not easy, and needs
multidisciplinary efforts. However our study assessed the perceptions of users toward the
impact of the CHMIS on patient safety; minimizing the medical error and performing tasks
well with minimum efforts. The results showed high positivity toward the impact of the
system on increasing accuracy and minimizing patient identification errors and reducing the

errors that could happen in ordering lab tests, medications and therapeutic procedures. It
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would be worth mentioning that most of the medical errors started from wrong patient
identification, or dose of drugs, or administration of the drugs.

Due to the lack of structured and effective adverse events reporting system in public hospitals,
it's difficult to measure the direct impact of HIT application either positively or negatively on
the patient safety issue. But, the positive perception for minimizing errors those selecting the
right patient and high accuracy of typed characters in comparison with hand writing are

essential factors in ensuring robust readable and reliable medical record.

6.5 Computerized Order physician Entry (COPE) Impact

The implemented COPE has potential to reduce potential human errors, reducing time to care
delivery, improving communication among medical staff (Staggers N et al., 2009)
Accordingly, the health institutions are motivated to implement such system to gain efficient
and effectiveness which lead to more governance and transparency inside the organization
(I0M, 1999).

Generally this domain signifies two mixed perceptions for both efficient and effectiveness
items. The efficiency items are divided into two parts; the first part represents the time saving,
and communication, where the other part represents resources saving (e.g. rationality of
ordering lab test, radiology exams, and drugs). While communication and time saving items
high positive score, the other efficiency items related to resources saving high negative
perceptions toward the impact of COPE in achieving rationality and governance inside the
hospitals. Effectiveness survey items are divided also into two parts, the first part represent
patients safety like minimizing medical errors by using COPE, the first part represent accuracy
of performed tasks. Therefore the overall perceptions toward the effectiveness of implemented
COPE were slightly positive on both mentioned parts. This is consistent with Karen's study
that assesses the effect using of COPE on the drug orders, which revealed that the COPE may
reduce errors and the harm effect (Staggers N et al., 2009).

Cordero's study is consistent to our results related to accuracy of ordered tests and drugs
(Staggers N et al., 2009) Kuperman' study revealed that the COPE reduces the length of stay
(Staggers N et al., 2009) Thompson shows that the (COPE) improved test turnaround time for
stat lab and radiology orders (Thompson, 2004). In contrast, our study revealed negative
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perceptions toward the safety of care provided as a result of using COPE. Bate's study
revealed that (COPE) takes more time (Bates, 1994), Hayajneh's study showed that 45.0% of
respondents reported that the system improved the access to radiology results (Hayajneh,
2006) As for effectiveness there are many studies consistent with our study, i.e. Bates (1998).
Other studies contradict our results of reducing medical errors and increasing patient safety
level, Bates (1998) (Staggers N et al., 2009).

The explanation of negative perception toward the rationality and saving resources may refer
to existing functional features in the implemented system like ready-made set of orders
(laboratory, radiology, and drugs) which enable the physician to select multiple orders in a few
seconds. Obviously physicians consider the ordering process as easy and fast, in contrast to
the paramedical staff who complained about —unnecessary orders — and unreasonable amount
of orders received from the physicians. The significant relationship found between impact of
using (COPE) in daily tasks and pharmacists and the participants with no previous experiences
in HIT (P<0.003, and 0.00.1) respectively. The most notable impact of the system was the
sharp decrease in drug orders, which explains the significant difference in response to (COPE)
impact on the utilized resources from pharmacists. Regarding inexperienced users, the
significant difference may be explained by perceptions not being formulated from previous

judgment but from real using and daily practices.

6.6 Efficiency impact (Time saving and Communication)

Time saving, speed of communication, efficient communication, and high accuracy of
delivered data are related measurements used to assess the efficiency of the information
system. The findings show high acceptance for the implemented system in terms of its impact
on time saving, speed of retrieving and accessing data. The domain denoted positive
perceptions (75.0%) toward the efficiency statements. Our results are consistent with
Andrew's result which shows HIT applications enhance time efficiency; clinicians can
communicate more effectively, and provide care more accurately. Meanwhile, the items
related to providing more patient care were inconsistent with our study (Andrew, n.d.). On the

other hand, Poissant's study contradicts our study which revealed that the HIT consumed time
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of physician and nurses in the activities related to documentation and (COPE) (Poissant et al.,
2005).

The results show significant difference in respect to age group specially 25-35 age group and
36-50 age groups, profession type specially radiology technicians and participants have
previous experience in using the CHMIS(P < 0.047), (P<0.04, (P< 0.001), and (P<P 0.<001)
respectively. Consequently, these age groups represent most of study's population, where it's
formulated from executive and supervisor staff. In addition they were engaged in daily
implementation progress. Furthermore, most of local head committees called System
Champions or CHMIS committee belong to this age group. As for professionals, the radiology
technicians perceived positive perceptions toward the time and communication items, which
reflect their enjoyment in the system, since they complain from shortage of staff. The
experience of using HMIS and those who haven’t experience in using HMIS denoted the same
significant difference. The efficiency items are easier to measure and are considered as
tangible items for measurement and observation than effectiveness items which need more

empirical studies than descriptive.

The results are reasonable and justified since the two hospitals’ management support and
commitment led to a smooth implementation, as showed in the barriers. Accordingly, there is
evidence linked efficiency of HIT applications with change management and management
response to the needed essential inputs like structural change, resources allocation, decisions
and high involvement in the implementation details (Musbah, 2010). The result of ease of use

and efficiency denoted to highly efficient gains from implementing the system.

6.7 Extent of use of CHMIS’s reports in decision making

The Efforts to improve monitoring and evaluation systems have been increasing. However
data is often not used effectively by stakeholders to inform policy and programmatic decision
making (Ekirapa, n.d.). Healthcare is information driven field. The caring of patients is relies
on compilation of clinical findings and documentation, which enable the effective decision-
making for clinical decisions and judgments (Adam, 2004). As medical care gets more and

more complex and new information is already overwhelming physicians’ capacity to treat
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patients with the latest information and physicians need new technologies to help them
(COPE) (JACSA, 2011).

The rational and effective decisions rely on consistent data and reliable database (Musbah,
2010) Health decisions are diversified; either administrative or clinical decisions. The majority
of participants (81%) agreed that the system helps in tracking the cost management and
monitoring of health services provided for the patients and clients. In addition they agreed the
CHMIS helps in enhancing the quality of decision making process and agreed on the impact of
system on data accuracy and providing the information needed for decision making in suitable
time. The positive perceptions may be explained by high need of the health sector for decision

support systems (DSS).

Our results are consistent with similar study conducted by AHQR (2006) about the benefits
gains from HIT, particularly from Electronic Health Record in providing the proper clinical
data to be used in clinical decision. It's clear that the positive perceptions come from the
benefits gained from using the information technology. Significant differences were found in
responses to radiology technicians and participants inexperienced in the use of HMIS.
Radiology technicians and pharmacists believe that the system's reports have positive impact
on monitoring the cost of services provided for the patients , providing accurate information
for decision making , and enhancing the decision making process ( P<0.003). Another
significant difference was the participants inexperienced in using the HMIS. The result
contradicted Keith's study which revealed that the physicians who have experience have strong
tendency for positive attitude than who have less experience (Elder. et al., 2010). Complexity
of work conditions made the automated systems very necessary for data in the health context,

for the health worker.

6.8 Challenges of implementation

The history of successful CHMIS implementation is a long journey that started in the 1970s in
the USA. Many national attempts of CHHIS have failed, the source of the problem stemmed
from the gap between what the potential outcomes for the implemented CHMIS, and the

effectiveness and efficiency of implementing that system. In short, the ideal CHMIS and
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successful implementation was measured by the benefits gained, and the least challenges.
Accordingly, the success differs from place to place, where availability of advanced
information technology means more quality of care provided to the patients (IOM, 2012).,
There are definitely no specific barriers and failure reasons for the implementation, but at
least there are critical factors affecting the level of success (Adam, 2004). The critical factors
of success or failure are usability, leadership, organizational-structure changes, technology,
training and technical support. The statements in this domain were negatively worded.
Musbah's study indicated the moderate importance of availability of computers as a challenge,
which contradicts our study result. In fact; the availability of computers is not only the
success of implementation, but it is also important to facilitate the business procedures and
daily tasks (Musbah, 2010).

Moreover; the smooth change in management includes re-organizing the medical and
administrative staff, and re- designing current procedures. It's clear that the trust comes from
management support and follow-up. The significant difference is found in responses to
challenges vs. profession type for the following items; Limited number of distributed
computers in hospital's departments, (P <P 0.<001), insufficient working hours due to over
workload (P <P 0.<001), Lack of financial support (P <0.003), Lack of supervision and

management follow up (P <0.003).

The challenges of using the computerized CMIS can be categorized into financial, technical,
time, physiological, social, legal, organizational, and change process (Boonstra&Brokehuis,
2010). Most of the published literature points out these barriers in the implementing. The
Physicians and Nurses are the main front-line of user group in CHMIS. Physicians have more
impact on the adoption and use of the system than other medical staff, i.e. nurses,
administrators, pharmacists, laboratory technicians, and radiology technicians. In comparison
with other countries our challenges were differ others like South. Where in South the main
challenges was insufficient financing and training capacity (Peter, Jeremy & Linda , 2003), in
addition to slowness of implementation in US is due to high resistance and lack of government

efforts devoted to accelerate the momentum of implementation (Molly , 2013).
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6.9 Conclusion

The study was set out to explore the users' perceptions toward the implemented CHMIS in the
MoH hospitals according to their perspectives. Obviously, the results show that using a
cutting-edge information technology in managing and monitoring health sector has a
significant effect on the patient safety and eliminating errors as well as time management, and
enhancing evidence-based decision making. The results shed the light on the users’ skills and
technology literacy. In addition, it helps in better understanding the main strengths and
weaknesses for the implemented system from the users' view point. Efficient communication
and documentation accuracy were positive items from the users' perspectives. An unexpected
result was irrational using of resources as result of using the COPE. Priority should be given to
retain and sustain the positive points. The study recommends the hospital management to
investigate and improve the negative points. In addition, to use the system output in evidence-
based decision making. However, the main challenges remain to be the lack of equipment and

financial resources for the system from the users' perspectives.

7.0 Recommendations

To Ministry of Health:

1. Complete the implementation of CHMIS for the rest of MoH hospitals to gain the
benefits of this technology especially on the national level

2. Adopting the CHMIS’s output in decision making (evidence-based decision making)
on the national level.

3. Including an item in the MoH budget to ensure sustainability of the CHMIS system
operations and continuity.

4. Devoting particular efforts for users' performance to gain valid and reliable output.
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To Hospitals Management:

1. Formulating medical and administrative committee for the hospital staff to increase
awareness of users toward the importance of data quality especially for using ICD
10 in patient treatment

2. To devote efforts to factors affecting irrational use of resources (Laboratory,
Radiology and Drug orders).

3. Conduct regular training for new users to be familiarized with the system’s features
and perform their tasks as fast as possible

4. Provide adequate infrastructure support for needed functional areas (Hospital
Department), in addition to ensuring the continuity of regular maintenance for PCs,

laptops, printers, and network

Future Research

1. Conducting more studies for systems that have an impact on economic effects,
malpractice issues, and quality of data entered into systems.

2. Conducting comparative studies to address the benefits and gained values after and
after implementing the system.

3. Conducting studies for quality of care provided for patients by reviewing the used
ICD 10 codes inside the CHMIS and link them with efficient and effective issues
like time efficiency and patient safety issues.
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Annex 1: Medical Staff (Physicians and Nurses) Questionnaire (English Version)

Dear Participant,

This study has been designed to obtain a Master’s degree in Health Policy and Management —
Faculty of Public Health at Al-Quds University. Kindly fill out this questionnaire that aims to
measure users perceptions on the impact of Computerized Health Management Information
Systems (CHMIS) In terms of Effectiveness (Patient Safety, Male Practice and accurate
diagnoses) and efficiency (Quick Communication, Effort saving, Reducing Number of Staff)
decision making which enhance the confidence of the users toward CHMIS as a
developmental tool to provide services for patients and improving users performance from

another hand.

The questionnaire consists of statements and opinions related to the efficient and effectiveness
of using CHMIS. There are five possible answers to each statement; Please Tick (X) under the

appropriate answer. It will only take 10-15 minutes to answer.

Finally, please note that the participation in this study is voluntary and strictly confidential in
terms of the identity of the participants. We would like to also inform you that the hospitals
will not be able to know the identity of the participants under any condition since the data

processing will be very general and nothing will be processed in particular.

Researcher: Mohammad M. Baniode / Al. Quds University-Jerusalem/ Faculty of Public
Health.
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General Information:
1. Gender
O Male OFemaIe

2. Age:

O Less than 20 Years Old (021-35 Years Old 036-50 years old  OMore than 50 years old

b) Education:

OSecondary Certificate  ODiploma OBachelors ~ OHigher Diploma OHigher Education
(Master’s Degree, PHD)

4. Years of Experience in Hospitals:
OLess than a year O1-5 Years OMore, Specify

5. Current Job:
O Physicians O Nurse  OLaboratory Technician O Radiologist ~ OPharmacist

6. Do you work in a supervisory Job (Manager, Head of Department, Supervisor...etc)?
O Yes, Specify......cooviviininnnn... ONo (Move to answer question No “7”)

7. In which department do you work?
OMedical O Nursing O Paramedical (Radiology, Pharmacy, Laboratory) , specify

8. How Many Computers does your department have?
O1-2 Computer  O3-4 Computers O5-7 Computers OMore than 7 computers

9. Do you have any previous experience in using computer?

OYes O No

10. How long have you been using CHMIS in Hospitals?
OLess Than 3 Months O4-7 months O More than 8 months O more than 11 months

11. Did you use computerized health Management Information Systems (CHMIS) in any other
hospitals before using it in this hospital?

OYes ONo

12. Did the use of computerized health management information systems (CHMIS) contributed
in developing your computer skills?

OYes ONo

13. To what extent are you using CHMIS in your job?
O AlwaysOMost of the Time O Often O little O very little
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1. Tick (X) under the appropriate answer.

A) Users perception toward the ease of using CHMIS

> .5 i% > i%
8 |28 £ =
Statement > § > =2 < gf
1 z | & 8
1 |1 can use CHMIS easily regardless to my years of . . . A -
experience and level of education.
2 | CHMIS is easier than paper-base system in terms of . 5 3 A c
documentation and communication.
3 | CHMIS pop up warning messages reduce wron
| pop up g g g 1 ) 3 4 5
transactions.
4 | Correcting wrong transactions such as (Misspelling,
Data Entry, and Orders) can be done easily through | 1 2 3 4 5
CHMIS
5 | Frequent use of CHMIS contributes in reducing
_ 1 2 3 4 5
false entries.

B) Effectiveness Users Perception on the impact of CHMIS in terms of

efficiency: Quick Communication, Effort saving, Reducing Staff Numbers)

o |24 c|leo |28
=) 21 < oF o
. Statement S5 |S25|55|s5%¢
< | =< 8 A | 5= 28
wn wn g
1 | CHMIS contributes in promoting patient safety
1 2 3 4 5
culture.
2 | CHMIS contributes in reducing malpractice in
) 1 2 3 4 5
terms of diagnoses and treatment.
3 | CHMIS improves accuracy compared with hand-
. 1 2 3 4 5
writing.
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4 | CHMIS reduces Malpractice resulted from lack of

line clarity in comparison with hand-writing.

5 | CHMIS helps in determining patient’s identity in

terms of: Full Name and ID Card No, which helps
in reducing errors in ordering lab tests, 1 2 3 4
medications and therapeutic procedures

accurately.

6 | CHMIS reduces the occurrence of errors in drug
ordering by showing drug interactions and 1 2 3 4

contradictions

7 | CHMIS improves data safety and medical

information and protects data from being lost.

8 | CHMIS empowers accurate diagnoses by using
international classification of diseases (ICD 10)
which improves and increases safety of given

diagnoses and treatment.

C) Users Perception on the impact of the CHMIS in terms of efficiency:

Quick Communication, Effort saving, Reducing Staff Numbers)

Statement 5
ol 2 o S - ol = £
el 2 2 |g £l g2 &
SHERARE- R
& O » &
o
1 CHMIS reduces time spent in diagnoses and . ) 3 A
documentation.
2 CHMIS contributes to the process of filling
out forms and meets the necessary 1 2 3 4
information from patients easily.
3 CHMIS facilitates the process of
communication and arrangements between 1 2 3 4
different staff members (Medical, Medical

68




Support and Administrative etc....)

CHMIS facilitates the process of
communication and arrangements between
different departments (Medical, Paramedical

and Administrative etc....)

CHMIS contributes in accessing medical

registry very easily.

CHMIS prevents data and patients documents

from loss.

D) Users' Perceptions toward the challenges of using and implementing

support the sustainability of CHMIS.

CHMIS
o |2 o S| - o2 8
Statement % g % 2 E § :% g &
73 O » A
Limited number of PCs in departments compared to . ) .
the workload
Lack of Knowledge and skills in using CHMIS 1 2 5
Lack of confidence and capabilities of CHMIS. 1 2 5
Lack of awareness and Knowledge of the L ) c
importance and usefulness of CHMIS
Lack of training for the staff to use CHMIS 1 2 5
Lack of support and empowerment from
Management in terms of reinforcement, monitoring, 1 2 5
orientation, etc... in the implantation of CHMIS.
Lack of financial resources to update CHMIS 1 2 5
Insufficient time for using CHMIS due to workload L .
and shortage of staff.
Lack of logistics such as (Stationary and Ink) that . 5 .
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E) Answer the following questions only if you hold a supervisory position

(Manager, Supervisor, head of department, etc....)

Statement - | o > ©
<b} = D o| © = 2
# L 2 9olo 5|2
(= o Ol Z2 =| ® o ®©
< | =5 < 2l v | 5 2
n ola | » o
CHMIS contributes in reducing employee’s efforts in
1 | performing every day duties and employed it in a 1 2 4 5
creative work.
CHMIS helps in developing employees' analytical
2 | and technical skills through reports and information 1 2 4 5
generated by the system.
CHMIS helps in the process of organizing and . 5 A .
3
distributing tasks (Roles and Responsibilities).
4 | CHMIS helps in issuing administrative reports 1 2 4 5
CHMIS assist in computing the cost of services
5 ) _ 1 2 4 5
provided by hospital
CHMIS contributes in raising work and employee L 5 A .
6
efficiency in terms of accuracy, time saving
CHMIS facilities communication between
! : " 1 2 4 5
departments when making decisions
CHMIS helps in saving the efforts of information . 5 A .
8
gathering to make decisions and present alternatives
CHMIS provides essential information in right time L . A -
9
to be used in decision making
CHMIS provides the necessary data needed for
10 o _ 1 2 4 5
decision making
11 | CHMIS enhances the quality of decision making 1 2 4 5
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Comments:

Researcher:

Mohammad Mahmoud Baniode, Al. Quds University, School of Public Health

Thanks
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Annex 2: Paramedical Staff (Laboratory, Radiology and Pharmacists) Questionnaire
(English Version)

Dear Participant,

This study has been designed to obtain a master’s degree in Health Policy and Management —
Faculty of Public Health at Al-Quds University. Kindly fill out this questionnaire that aims to
measure Users perception on the impact of Computerized Health Management Information
Systems (CHMIS) In terms of Effectiveness (Patient Safety, Male Practice and accurate
diagnoses) and efficiency (Quick Communication, Effort saving, Reducing No Staff, and
decision making which enhance the confidence of the users toward CHMIS as a
developmental tool to provide services for patience and improving users performance from

another hand.

The questionnaire consists of statements and opinions related to the efficient and effectiveness
of using CHMIS. There are five possible answers to each statement; Please Tick (X) under the

appropriate answer. It will only take 10-15 minutes to answer.

Finally, please note that the participation of this study is voluntary and strictly confidential in
terms of the identity of the participants. We would like to also inform you that the hospitals
will not know the identity of the participants under any condition since the data processing

will be very general and nothing will be processed in particular.

Researcher: Mohammad M. Baniode / Al. Quds University-Jerusalem/ Faculty of Public
Health.
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General Information:
2. Gender
O Male OFemaIe

2. Age:

O Less than 20 Years Old (021-35 Years Old 036-50 years old  OMore than 50 years old

c) Education:

OSecondary Certificate  ODiploma OBachelors ~ OHigher Diploma OHigher Education
(Master’s Degree, PHD)

4. Years of Experience in Hospitals:
OLess than a year O1-5 Years OMore, Specify

5. Current Job:
O Physicians O Nurse  OLaboratory Technician O Radiologist ~ OPharmacist

6. Do you work in a supervisory Job (Manager, Head of Department, Supervisor...etc)?
O Yes, Specify......cooviviininnnn... ONo (Move to answer question No “7”)

7. In which department do you work?
OMedical O Nursing O Paramedical (Radiology, Pharmacy, Laboratory) , specify

8. How Many Computers does your department have?
O1-2 Computer  O3-4 Computers O5-7 Computers OMore than 7 computers

9. Do you have any previous experience in using a computer?

OYes O No

10. How long have you been using CHMIS in Hospitals?
OLess Than 3 Months O4-7 months O More than 8 months O more than 11 months

11. Did you use CHMIS in any other hospitals before using it in this hospital?
OYes ONo

12. Did the use of CHMIScontribute in developing your computer skills?
OYes ONo

13. To what extent are you using CHMISin your job?

O AlwaysOMost of the Time O Often O little O very little
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2) Tick (x) under the appropriate answer.

A) Users perception toward the ease of using CHMIS

@ 2 g §l = 3|3

Statement :5;, § :% S Zgl E :g(, §
I can use CHMIS easily regardless of my years of
experience and education level. . : 3 4
CHMIS is easier than paper-based system in terms of
documentation and communication. ' : 3 4
CHMIS pop up warning messages reducing wrong . . . A
transactions.
Correcting wrong transactions such as (Misspelling, Data
Entry, and Orders) can be done easily through 1 2 3
computerized Health information systems.
Frequent use of Computerized Health Information System
(CHMIS) contributes to reducing false entries. . g >

B) Users' perception toward the system impact on using Computerized

Order Physician system (COPE).

[<5]
Statement S5 |8 |
g[S |E |2 |5
> | =21 & |~ | &
<122 |z |5
S 1z |2
wn
CHMIS contributes to patient safety in terms of reducing errors in 1 9 3
medications.
CHMIS contributes to reducing time between medical departments. 1 2 3
CHMIS contributes to reducing the laboratory, Pharmacy and radiology 1 5 3
requests.
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CHMIS reduces unnecessary and repeated tests. 1 2 3 4 5
CHMIS contributes in determining the necessary tests and medication 1 5 3 4 5
accurately compared with paper based.

CHMIS facilitates the process of communication and arrangements

between physicians and paramedical departments (Laboratory, 1 2 3 4 5

Radiology and Pharmacy).

CHMIS increases the patients satisfaction of the services. 1 2 3 4 5
C) Users Perception on the impact of the CHMIS in terms of efficiency:
Quick Communication, Effort saving, Reducing Staff Numbers)

< |2 |2 s |EF®
= Z 8 =
n [72]

CHMIS reduces time spent in diagnoses and documentation. 1 2 3 4 5

CHMIS contributes to the process of filling out forms and tlal3la .

meets the necessary information from patients easily.

CHMIS facilitates the process of communication and

arrangements between different staff members (Medical, 1 (2] 3| 4 5

Medical Support and Administrative etc....)

CHMIS facilitates the process of communication and

arrangements between different departments (Medical, 1 (2] 3| 4 5

Paramedical and Administrative etc....)

CHMIS contributes in accessing medical registry very easily. 1 (2 ]3| 4 5

CHMIS prevents from losing data and patient documents. 1 (23] 4 5

75




D) Challenges According to Users Perception

> § g 8
Statement ] © 8 £ Z E
< 1&g g |E |gF¥
z = b7
Limited number of PCs in departments compared to the 2 3
workload
Lack of Knowledge and skills in using CHMIS 2 3 5
Lack of confidence and capabilities of CHMIS. 2 3 5
Lack of awareness and knowledge of the importance and
usefulness of CHMIS 2 3 >
Lack of training for the staff to use CHMIS 2 3 5
Lack of support and empowerment from Management in
terms of (reinforcement, monitoring, orientation, etc....) in the 2 3 5
implantation of CHMIS.
Lack of financial resources to update CHMIS 2 3 5
Insufficient time for using CHMIS due to workload and 5 3 5
shortage of staff.
Lack of logistics such as (Stationary and Ink) that support the 5 3 5
sustainability of CHMIS.

Answer this question if you are only working in a supervisory position

(Manager, Supervisor, head of department, etc....)

s |5 gl. El8 |B¢E
# Statement :? é :? 2 £ g é g
N Ol A n 0O
CHMIS contributes in reducing employee’s efforts
1 | in performing every day duties to employed these 1 2 3 4
efforts creative work.
CHMIS helps in developing the analytical and
2 | technical skills of the employees through reports 1 2 3 4
and information generated by the system.
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. CHMIS helps in the process of organizing and " . . N c
distributing tasks (Roles and Responsibilities).

4 | CHMIS helps in issuing administrative reports 1 2 3 4 5
CHMIS assists in computing the cost of services

5 ) ) 1 2 3 4 5
provided by the hospital
CHMIS contributes in raising the efficiency of

6 | work and employees in terms of accuracy and 1 2 3 4 5
saving time.
CHMIS facilitates communication between

7 ) o 1 2 3 4 5
departments when making decisions
CHMIS helps in saving the efforts of information

8 | gathering to make decisions and present 1 2 3 4 5
alternatives
CHMIS provides essential information in the right

9 | ) o _ 1 2 3 4 5
time to be used in decision making
CHMIS provides the necessary data needed for

10 o _ 1 2 3 4 5
decision making

11 | CHMIS enhances the quality of decision making 1 2 3 4 5

COMMENTS: ====mmmmmmm e e e e e oo e e e e e e e e m e
Researcher:

Mohammad Mahmoud Baniode, Al. Quds University, School of Public Health
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Annex 3: Medical Staff (Physicians and Nurses) Questionnaire (Arabic Version)
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Annex 4: Paramedical Staff (Laboratory, Radiology and Pharmacists) Questionnaire (Arabic
Version)
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Annex 5: Al-Quds University request Letter for conducting the study in the MoH hospitals
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“Assessment of the health information system introduced in the Ministry of Health Hospitals: User's
perceptions”
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Annex 6: Permission letter from the General Directorate of Hospitals — Palestine
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Annex 7: list of Experts Group for questionnaire validity

Name

Position

Abedalrouf Saleem

Quality Planning Department — Ministry of Health

Asma Imam, Ph.D.

Assistant Professor - Al-Quds University

Firas Zagal

CEO, Dimensions Consulting Co.

Hassan Mahmood

Project Manager “ SEHA Project”

gl B~ W N P H®

Abdulhamid Qasrawee

Director of Health Information system — Flagship Project
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