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systems in the future. The results of the current study also revealed that a number of factors

might influence users' attitudes towards using information systems, and subsequent IT

utilisation in the ED. Figure 4.5 illustrates the proposed model based on the results of the

study.
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Figure 4.5- A proposed model for factors influencing users' attitudes towards,

and the use of, IT in the ED
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Figure 4.5 was constructed based on the Technology Acceptance Model (TAM)

(discussed in Chapter 2). However, TAM model only shows how the use of technology can

be influenced by system characteristics and user attitude (Davis, 1993) and does not

consider other influential factors. The results of the qualitative study showed that users'

attitudes might be affected by many other factors. Similarly, Davis (1989) indicated that

factors such as user characteristics, task characteristics, nature of development and

implementation process, and organisational structure might indirectly influence the use of

the technology, for example, through influencing user attitude. Therefore, in the current

study, user attitude was considered the main factor that might be influenced by other

variables, and might influence the use of the technology. The adequacy of this model is

examined in the next chapter (Chapter 5).

4.6. Limitations and considerations

In this research, although different user groups were interviewed and various

patterns of information flow and access to information were captured, the study was

conducted in one ED where specific information systems were used. It is likely that the ED

staff perspectives will be different in other EDs, as the information systems, organisational

context, and a number of other issues may vary at different settings. Although qualitative

studies do not aim to be representative, the setting of the study was located in a typical

hospital. Therefore, the results should be relevant, or transferable, to other EDs with

similar types of information systems.

The sampling method was also affected by working patterns in the ED. Although,

purposive sampling was applied, the nature of the ED and the staff work were both

considered. Nevertheless, a maximum variation strategy was set to interview a diverse

range of staff from different backgrounds to reflect a full range of opinions. In this study,

data were collected and analysed only by the researcher, as this was the nature of doing

Ph.D. and the resources were limited. However, to reduce the risk of bias and the effect of

the researcher's own background and knowledge, the process of data collection and data

analysis were discussed with the research supervisors who were more experienced. The
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validity of results was also checked by sending a summary of the findings to the

participants and obtaining their comments on that, as noted in section 4.2.9.

4.7. Further research

In order to test the generalisability of the findings to the population of ED staff, a

larger-scale quantitative study using a representative sample would be needed. Applying

quantitative methods in a wider population can help to validate the study findings. While

this study showed that a number of factors might influence users' attitudes towards, and the

use of, IT in the ED further research could be conducted to verify the association between,

and the importance of, these factors in the proposed model (Figure 4.5). These will help to

gain an in-depth understanding of the subject of study. In addition, repeating this study in

other EDs could identify important issues that were not relevant to the setting of the current

study. Moreover, by introducing new systems to the ED, new issues may raise. For

example, when conducting this research, E-film had only just been introduced. Further

research is needed to investigate different aspects of this system from users' perspectives.

4.8. Conclusion

In this chapter, the details of the first phase of the research were described. For this

part of the research, a qualitative approach was chosen to gain a better understanding of

users' perspectives about using IT in the ED. Semi-structured interviews were chosen as an

appropriate method, and data were analysed using the framework analysis method. Apart

from the main themes that emerged from data analysis, the main findings were summarised

as a model consisting of several constructs including the characteristics of users, their tasks,

systems, environment, and the impact of technology. However, further research was

needed to verify the association between different factors, users' attitudes, and subsequent

IT usage in other EDs. Therefore, in the second phase of the research, a quantitative study

was conducted which is presented in the next chapter.
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CHAPTER 5: QUANTITATIVE STUDY

5.1. Introduction

The findings of the qualitative study (Chapter 4) showed that a number of factors

might influence users' attitudes and the subsequent use of information systems in the ED.

These factors were the users', task, system, and environmental characteristics and the

impact of technology. To determine associations between the above-mentioned factors and

users' attitudes towards using computerised information systems in the EDs, and to

investigate the most influential factors, a quantitative study was conducted. The aim of this

study was to confirm the findings that emerged from the first stage, and to generalise them

to a wider population using a representative sample of ED staff.

In this chapter, the research questions and the process of designing a questionnaire

are discussed in sections 5.2 and 5.3 respectively. Section 5.4 presents a pilot study and its

results. The settings and sampling methods, and the details related to conducting the

survey are respectively discussed in sections 5.5 and 5.6. The coding process, data analysis

methods, and the reliability and validity of the questionnaire are presented in sections 5.7 to

5.9. The results of the quantitative study are presented in section 5.10 and discussed in

section 5.11. The limitations of the study and a conclusion for the chapter are presented in

sections 5.12 and 5.13 respectively.

5.2. Research questions

Although the results of the qualitative study (discussed in Chapter 4) suggested that

several factors could influence users' attitudes towards using IT in the ED, a quantitative

study was needed to confirm and quantify these associations. Therefore, three main

research questions were set to identify the associations between different factors emerged

from the qualitative study and users' attitudes towards using IT in the ED, to identify the

most important factors influencing users' attitudes, and to identify the association between

users' attitudes and systems use in the ED. These questions are as follows.
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1- What are the associations between the factors identified in the qualitative study

and users' attitudes towards using IT in the ED?

2- What are the most important factors that influence users' attitudes towards using

IT in the ED?

3- What is the association between users' attitudes and use of IT in the ED?

5.3. Instrument design

As discussed in Chapter 3, in order to decide whether the existing questionnaires

should be used, or whether a new one needs to be designed, the related literature should be

reviewed. In this study, having reviewed the literature, no standard questionnaire was

found that investigates users' views about using information systems in clinical settings,

such as the ED. Therefore, the researcher had to design a new questionnaire. To design a

questionnaire the following procedures were undertaken.

Initially, the main results of the qualitative study (presented in Figure 4.5) were

used to prepare a list of subjects for the questionnaire. The literature was then reviewed,

and the quantitative studies which could inform the current study were selected (Chin et al.,

1988; Davis, 1993; Gardner and Lundsgaarde, 1994; Goodhue and Thompson, 1995;

Henderson and Dean, 1996; Morris and Dillon, 1997; Dillon et al., 1998; Getty et al., 1999;

Chau and Hu, 2002; Nicholas et al., 2002a,b; Lee, 2004; Moody et al., 2004; Kirshbaum,

2004; Likourezos et al., 2004; Palm et al., 2006; Ray et al., 2006; Shapiro et al., 2007;

Boyle et al., 2007).

If the questionnaire was not included, the corresponding author was contacted to

provide the researcher with a copy of the questionnaire, if it was available. Using these

questionnaires and the findings of the qualitative study, an item pool, or an initial list of

questions/statements, was developed. This included 107 questions. This list was refined,

items with similar meanings were excluded, and 63 questions remained. The process of

item reduction continued, and overlapping questions were excluded to make the

questionnaire more concise, and to try to maximise the response rate. Among the
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remaining list of questions, those which were common in different studies were prioritised

to be selected. In order to decrease the chance of bias in participants' responses, the

positive and negative statements were both selected to be used in the questionnaire. Before

conducting the pilot study, the final version of the questionnaire included 42 items. Tables

5.1a to 5.1e show the questionnaire specification.

As can be seen in Tables 5.la-5.le, questions were grouped according to the topic

areas, for example, individual characteristics, user attitude questions, etc. The individual

characteristics were asked at the beginning as these could be easier to answer for the

participants, and the characteristics of the participants could be analysed. Different sections

of the questionnaire were designed to be interrelated to achieve the objectives of the study.

The questionnaire started with straightforward questions, followed by the more complex

ones. The questionnaire items supported each of the constructs of the research proposed

model (Chapter 4). In order to measure users' attitudes, Likert scale responses were used.

Positive statements, such as 'using computerised information systems in the ED is a good

idea' were scored as follows, strongly agree (2), agree (1), neither agree nor disagree (0),

disagree (-1), and strongly disagree (-2). The scoring of the negative items, such as 'if I

had a choice, I would not use computerised information systems in the ED' was reversed,

and the score of strongly agree was (-2), agree (-1), neither agree nor disagree (0), disagree

(1), and strongly disagree (2). The maximum possible score of the scale was +64 and the

minimum possible score was -64.
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5.4. Pilot study

As Bourque and Fielder (1995) indicated, the first draft of a questionnaire is not yet

ready to be administered, and needs to be pre-tested, or piloted. In accordance with the

University of Sheffield Research Ethics Policy, University Research Ethics Approval was

required, as the NHS Local Research Ethics Committee deemed the research was

evaluating a system rather than research. After obtaining University Research Ethics

Approval (Appendix V) through the Department of Information Studies, a pilot study was

conducted. In the pilot study, 20 ED staff who worked in a large urban university hospital

in northern England were asked to complete the questionnaire. They were also asked to

suggest any parts of the questionnaire that needed to be changed. The participants were

selected using convenience sampling. The participants of the pilot study included 11

doctors, four nurses, and five administrative staff at different grades and levels. Twelve

participants were male and eight were female. Their ages ranged from 28 to 62.

The package distributed in the pilot study included a covering letter on a headed

paper, a questionnaire, a participant information sheet, and an extra envelope for returning

the completed questionnaire. The covering letter emphasised that the aim of the survey

was not to assess participants' computer knowledge, but that the main aim was to

investigate the ED staff views about using computerised information systems in the ED.

The covering letter was signed by the researcher and the research supervisors.

In the participant information sheet, the purpose of the study was described, and

information regarding how and why the participants were selected was presented. The

questionnaire was divided into seven sections including demographic questions, computer

knowledge and experiences, user attitude, task characteristics, system characteristics,

impact of technology, and environmental characteristics (Tables 5.la-e). The questionnaire

was printed on A3 light green paper as a booklet folding in the middle lengthwise to form

an A4-sized booklet. At the end of the questionnaire, there was a sentence indicating

participant consent for taking part in the study and, finally, the participants were thanked

for their time and cooperation. On each extra envelope the return address was printed. To

improve the questionnaire, an evaluation sheet was also designed to be completed by the
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participants after completing the questionnaire. This evaluation was mainly related to the

language and the structure of the questionnaire. The pilot did not aim to assess response

rates. However, as the sample had indicated willingness to assist with the pilot, all of the

questionnaires were completed by the participants. Hence, the response rate of pilot study

was 100%.

After conducting the pilot study, the participants' views were applied to make the

following changes to the questionnaire. Question 6, 'How often do you use a computer in

the ED?' was considered superfluous and removed, as all of the respondents indicated that

they used a computer in the ED several times a day. The wording of questions 7, 8 and 9

were modified. Other changes were mainly related to the order of the positive and negative

statements within each section. The final version of the questionnaire consisted of 41

questions grouped in seven sections. Questions 13,20,22,25,27,36, and 39 were asked in

a negative format (discussed in the previous section).

Apart from the above changes, most of the participants noted that the instructions

for completing the questionnaire were clear, questions and sentences were easy to

understand, and the response choices were exclusive and exhaustive. The approximate

time to complete the questionnaire was less than what expected, that is, 10-15 minutes

compared to 15-20 minutes estimated before conducting the pilot study.

5.5. Settings and Sampling method

According to Bourque and Fielder (1995), before selecting the sample, it is

important to determine how many completed questionnaires are required to test research

hypotheses. In this study, one of the statistical tests would be a multiple regression analysis

with up to nine independent variables (section 5.8). This required receiving at least 113

completed questionnaires when the effect size was considered to be medium, B=0.80 and

u=0.05 (Cohen, 1992). To increase the number of participants, three regional EDs were

selected. In each ED, there was a local contact who could help to facilitate the survey.

Additionally, to give the subjects equal opportunity to take part in the study (Fink, 1995)
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the whole eligible population of staff in the EDs was invited to participate. Approaching

the whole population helped to increase the number of responses and studying three EDs

enhanced the generalisability of the findings. Moreover, the extra effort of sampling all

staff at each hospital was relatively small, compared to selecting a random sample of staff.

The inclusion criteria were that the participants had to be working in the ED as a doctor, a

nurse, a member of administrative staff, or other clinical staff and have access to the ED

information systems. Setting inclusion and exclusion criteria helped to focus on people

who could give more accurate information (Fink, 1995).

5.6. Conducting the Survey

Having designed the self-administered questionnaire and following the pilot study,

it was posted to the research facilitators in the three EDs in Bamsley, Leeds, and Leicester.

As discussed in Chapter 3, while using a self-administered questionnaire has some

advantages, such as lower cost compared to other methods and geographical coverage, its

disadvantages also need to be taken into account. These are related to administration,

sample-related issues, and questionnaire construction (Bourque and Fielder, 1995). To

overcome the potential challenges, the following decisions were made.

To gain more control over the survey administration and to increase the response

rate, the local contact in each ED was contacted and informed about the survey. This

person was also asked to introduce a facilitator (a registrar) to help with the research by

distributing the questionnaires and collecting the completed ones. The facilitators were

also responsible for distributing reminder letters, as well as reminding participants verbally

to complete the questionnaires. To involve the facilitators in the process of data collection,

they were asked to sign the covering letters within their department. Bourque and Fielder

(1995) suggested that having a covering letter signed by someone with positive name

recognition for the respondents could be beneficial to improving the participants'

collaboration. This approach could help to provide more support for the research. To

encourage the participants to complete the questionnaires, providing them with an

incentive, a prize of a box of chocolate in each site was suggested by one of the facilitators.
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This is one of the approaches that can help to increase the response rate (Bourque and

Fielder, 1995). This suggestion was approved by the Department of Information Studies,

Research Ethics Administrator. After completing the survey, one of the respondents in

each ED was randomly selected and given the prize by the researcher.

To overcome sample-related issues, the facilitators were asked to send a complete

list of ED staff, who had access to the computerised information systems in the ED, to the

researcher. Then, a named covering letter was provided for each participant. This could

also help 'to increase respondents' sense of their importance as a respondent' (Bourque and

Fielder, 1995: 109). The next step was assigning a study number to each participant. This

number could help to keep track of the responders and non-responders. This, in tum,

helped to limit follow-up efforts to prepare reminder letters only for non-responders, and to

avoid troubling people who had already responded. In terms of the questionnaire

construction, it was designed to have a clear objective, and to be easy to be completed by

different groups of ED staff, namely, doctors, nurses, and administrative staff without

assistance from others (Bourque and Fielder, 1995).

The survey was started in early October 2008 and completed by the end of January

2009. The reminder letters were sent to non-responders in mid-November. The package

distributed in the main survey was similar to the one used in the pilot study. The main

envelope contained a covering letter, a questionnaire, a participant information sheet, and

an extra envelope for returning the completed questionnaire (copies of documents are

included in Appendix VI). General instructions were provided for the participants in the

covering letter. These included the purpose of the questionnaire, what they were asked to

do, an estimate of the time required to complete the questionnaire, an explanation of

confidentiality and how the data would be handled, the provision of name and phone

number to call for information, and when and how participants had to return the

questionnaire. Instructions regarding how to answer the questions were provided in the

questionnaire. On each extra envelope, the return address including the name of the

facilitator, the department, and the project were printed.
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5.7. Coding process

Coding is the process of converting written answers into numbers using an

established coding scheme or plan (Oppenheim, 1992; Fink, 1995). Initially, the

respondents were given a three digit unique number in SPSS to be able to track their

responses in the original questionnaire, if needed. Before coding answers, a short label was

created for the variables. For example, computer experience was called COMEXP. To

facilitate data analysis, the answers of each question were coded numerically. For example,

respondents' gender was coded as male (1) and female (2). For the Likert scale, as

described in section 5.3, the score of each answer was used as a code. For missing data,

where the respondent did not tick any of the boxes or did not answer the question, the code

of 999 was used to indicate that the data were missing.

5.8. Data analysis

Before conducting the survey and the data analysis, research variables were

identified and defined. As Fink (1995:56) indicated, 'a variable is a measurable

characteristic that varies in the population'. Four main types of variables are independent,

dependent, controlled, and uncontrolled variables (Oppenheim, 1992). Table 5.3 shows the

research variables and their definitions. During data analysis, all data were coded,

analysed, and reported anonymously. In order to analyse data, the first step was entering

the data into SPSS for Windows version 15.0, in which each column corresponded to a

variable, and each row contained the responses from each respondent. Then, data were

initially analysed using descriptive statistics. When analysing the Likert scale, each

response was scored and then, the sum of the scores was calculated. The total score

showed that individuals with higher scores were more positive about using IT in the ED,

and individuals with lower scores were less positive about this (McIver and Carmines,

1994).

The Cronbach's alpha coefficient was low for the last subscale, namely, the

environmental characteristics (section 5.9.1). Therefore, each question of this subscale was
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analysed individually using descriptive statistics rather than as a subscale. The next step

was to investigate the association between various variables and users' attitudes towards

using IT in the ED using simple linear regression analysis. At this stage, primary

hypotheses were set for all subscales except for the environmental characteristics that

formed the secondary hypotheses. The primary hypotheses were based directly upon the

constructs developed in the qualitative study that were shown to be internally consistent,

whereas the secondary hypotheses were based on the individual elements of the

environmental characteristics construct. The original plan had been to test the

environmental characteristics as a single subscale, but it had been shown to be not

internally consistent.

Multiple regression tests were used to investigate the importance of each

independent variable relative to the others. This test was initially applied to identify the

most important factors among the variables introduced in the primary hypotheses. The

second multiple regression test was applied to identify the most important factors among

the variables of the secondary hypotheses. The third multiple regression test was used to

identify the most important factors among the significant variables of the primary and

secondary hypotheses. The details of data analysis are provided in section 5.10.
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5.9. Instrument reliability and validity

In Chapter 3, a background to the reliability and validity of the quantitative studies

was provided. According to Fink (1995: 41), 'a reliable survey instrument is consistent and

a valid one is accurate. If an instrument is unreliable it is also invalid'. Another definition

of reliability and validity was given by Carmines and Zeller (1994: 3-4). The authors

indicate 'reliability concerns the extent to which an experiment, test, or any measuring

procedure yields the same results on repeated trials, and validity concerns the crucial

relationship between concept and indicator'. The reliability and validity of the survey

questionnaire are discussed below.

5.9.1. Reliability

As noted in Chapter 3, four main types of reliability are test-retest, alternative-form,

split-half, and internal consistency (Litwin, 1995). In this study, in order to measure the

reliability of the questionnaire, the internal consistency was calculated using Cronbach's

alpha coefficient after collecting data. The first three methods were not used as the number

of sample in the pilot study was limited (n=20), and a larger sample was needed to test the

reliability of the questionnaire. Moreover, developing two sets of questions to be used in

the above mentioned methods was difficult and time-consuming, as there was a time

restriction to complete the research. Table 5.2 shows Cronbach's alpha coefficient for each

construct.
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Table 5.3- Cronbach's alpha coefficient for the scale

Construct Item Cronbach's alpha
for the construct

010

User attitude
011 0.836
012
013

Complexity
014 0.741
015 0.751Task characteristics
016 0.549Interdependency 017
018

0.797Ease of use 019
System 020 0.758

characteristics 021
0.773Usefulness 022

023
024

0.706Individual impact 025
027
026

0.570 0.798Impact of technology Organisational impact 028
029
030

0.686Impact on patient care 031
032

Social 033 0.461
Environment 034

035
0.137

Environmental Organisational Environment 036 0.397
characteristics 037

038

Physical Environment 039 0.068
040
041

Reliability is usually shown as correlation coefficient, or r value, which is

considered good, if it is equal or more than 0.70 (Litwin, 1995). As Table 5.2 shows, the

Cronbach's alpha coefficient was good for. four constructs, user attitude, task

characteristics, system characteristics, and the impact of technology. The items of these

constructs were internally consistent and could be combined and analysed as a single

construct. However, the analysis of reliability showed that the individual items of the

environmental characteristics construct were not internally consistent and it seemed that the
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individual questions were measuring different things. Therefore, it would be inappropriate

to combine these individual measures and the questions relating to each environmental

characteristic were analysed separately, as an individual variable.

5.9.2. Validity

According to Fink (1995: 49), validity refers to 'the degree to which a survey

instrument assesses what it purports to measure'. As discussed in Chapter 3, four types of

validity are content, face, criterion, and construct validity.

In this study, the validity of the questionnaire was established using content and

face validity. To improve the content validity, the related literature was reviewed and the

main concepts and domains were defined. The content of the questionnaire was also

discussed with the supervisors. To establish the face validity, the supervisors' views, as

well as the views of the participants of the pilot study, were taken into consideration to

improve the language, the structure, and the order of the questions. The pilot study also

helped to establish face validity, by ensuring that the respondents understood what the

questions meant.

5.10. Results

The purpose of this section is to present the results of the quantitative study. In the

first part of this section, 5.10.1, a descriptive analysis of the sample characteristics, the

current amount of IT use in the settings of study, and the scale items are presented. In the

second part, 5.10.2, the research hypotheses and the model proposed in Chapter 4 are tested

using simple and multiple linear regression analyses.
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5.10.1. Descriptive analysis

Response rate

As mentioned in section 5.5, the survey was undertaken in three EDs. In total, 535

ED staff were eligible to take part in the study. They included 94 ED staff (17.6%) in

Barnsley Hospital (BH), 144 members of ED staff (26.9%) in St. James's University

Hospital (SJUH) in Leeds, and 297 ED staff (55.5%) in Leicester Royal Infirmary hospital

(LRI).

Three hundred and sixty two members of ED staff completed and returned the

questionnaires in total, giving an overall response rate of (67.6%) for the survey. During

the first wave of the survey, 286 questionnaires (79%) were completed and, after sending

reminders a further 76 replies (21%) were received. Table 5.4 shows the response rate of

the survey in each wave, according to each site.

Table 5.4- Response rate in each wave

Hospital
Total

BH (n=94) SJUH (n=144) LRI (n=297)

Replies Count % Count % Count % Count %

First wave 46 92.0% 45 45.0% 195 92.0% 286 79.0%

Reminders 4 8.0% 55 55.0% 17 8.0% 76 21.0%

Total 50 100.0% 100 100.0% 212 100.0% 362 100.0%

The highest response rate was in the LRI hospital (n=212, 71.3%), followed by

SJUH (n=100, 69.4%) and BH (n= 50, 53.1%).

Characteristics of the sample

Demographic data were collected to show the characteristics of the respondents.

These data were related to the participants' gender, job title, age, their work experience in

Emergency Medicine, and their work experience in the setting of study. Table 5.5 shows

respondents' gender across the EDs.
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Table 5.5- Respondents' gender categories in the EDs

Hospital
Total

BH SJUH LRI

Gender Count % Count % Count % Count %

Male 10 20.0% 29 29.0% 58 27.4% 97 26.8

Female 40 80.0% 71 71.0% 154 72.6% 265 73.2

Total 50 100.0% 100 100.0% 212 100.0% 362 100.0%

As Table 5.5 shows, more than two thirds of respondents were female 73.2%

(n==265),and the proportion of the female respondents was more than the male respondents

in all of the EDs. In BH, SJUH, and LRI the proportion of the female respondents was

80% (n==40),71.0% (n==71),and 72.6% (n=154) respectively. The respondents' professions

were summarised into four categories: doctors, nurses, administrative staff, and other

clinical staff. Table 5.6 shows the distribution of the respondents' professions categories in

the EDs.

Table 5.6- Respondents' professions categories in the EDs

Hospital
Total

BH SJUH LRI

Gender Count % Count % Count % Count %

Doctor 14 28.0% 34 34.0% 59 28.0% 107 29.6%

Nurse 22 44.0% 50 50.0% 105 49.8% 177 49.0%

Administrative
14 28.0% 6 6.0% 30 14.2% 50 13.9%staff

Other clinical
0 0.0% 10 10.0% 17 8.1% 27 7.5%staff

Total 50 100.0% 100 100.0% 211 100.0% 361 100.0%

As shown in Table 5.6, almost a half of the respondents 49.0% (n= 177) were

nurses, and doctors constituted the second highest category 29.6% (n=107). The
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administrative staff 13.9% (n=50) included receptionists 56.0% (n=28), secretaries 12.0%

(n=6), ED trackers 8.0% (n=4), managers 6.0% (n=3), and patient flow coordinators 4.0%

(n=2). In addition, one primary care coordinator, one ward clerk, one personal assistant,

one clinic coordinator, one ED support officer, one clerk coordinator, and one ED

supervisor each contributed to (2.0%) of the sample in this category. Other clinical staff

7.5% (n=27) included healthcare assistants 40.7% (n=ll), clinical support workers 37.0%

(n=lO), clinical aides 18.5% (n=5), and an orthopaedic technician 3.7% (n=I), Only one of

the respondents did not answer this question.

Table 5.7 shows the distribution of the respondents' age in the EDs. Most of the

respondents, 70.9% (n=252) were 40 years old or younger and the mean value was 36 years

old (ranged from 20 to 66).

Table 5.7- Respondents' age categories in the EDs

Hospital
Total

BH SJUH LRI

Age Count % Count % Count % Count %

= 20 0 0.0% 0 0.0% 2 1.0% 2 0.6%

21 - 30 13 26.5% 34 34.3% 76 36.5% 123 34.6%

31 - 40 20 40.8% 38 38.4% 69 33.2% 127 35.7%

41 - 50 6 12.2% 17 17.2% 43 20.7% 66 18.5%

51 - 60 9 18.4% 10 10.1% 16 7.7% 35 9.8%

61+ 1 2.0% 0 0.0% 2 1.0% 3 0.8%

Total 49 100.0% 99 100.0% 208 100.0% 356 100.0%

As shown in Table 5.7, in LRI, the highest proportion of respondents (n=76, 36.5%)

Was in the 21-30 age group, whereas the highest frequency of respondents in BH (n=20,

40.8%) and in SJUH (n=38, 38.4%) was in the 31-40 age group.
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Table 5.8 shows the distribution of the respondents' work experience in the field of

Emergency Medicine. The respondents' work experience in the field of Emergency

Medicine was less than one year for 92 participants (25.6%), and 10 years or more for 85

respondents (23.6%).

Table 5.8- Respondents' work experience in Emergency Medicine

Hospital
Total

BH SJUH LRI

Age Count % Count % Count % Count %

<1 15 30.0% 27 27.3% 50 23.7% 92 25.6%

1-3 years 4 8.0% 16 16.2% 39 18.5% 59 16.4

4-6 years 7 14.0% 21 21.2% 52 24.6% 80 22.2

7-9 years 6 12.0% 15 15.2% 23 10.9% 44 12.2

10+ 18 36.0% 20 20.2% 47 22.3% 85 23.6

Total 50 100.0% 99 100.0% 211 100.0% 360 100.0%

As Table 5.8 shows, in BH, the highest frequency of respondents (n=18, 36.0%)

had work experience of 10 years or more in the field of Emergency Medicine, and 15

participants (30.0%) had work experience of less than one year. In SJUH, the highest

frequency of respondents (n=27, 27.3%) had worked less than one year in the field of

Emergency Medicine, and the second highest frequency (n=21, 21.2%) was related to the

respondents with the work experience of 4-6 years in this field. In LRI, the highest

frequency of work experience in Emergency Medicine was 4-6 years (n=52, 24.6%)

followed by (n=50, 23.7%) of respondents whose work experience was less than one year

in this field.

Table 5.9 shows the work experience of the respondents in each ED. In the settings

that the survey was conducted, the highest frequency of respondents (n= 126; 35.2%) had

work experience of less than one year in that particular ED.
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Table 5.9- Respondents' work experience in the EDs

Hospital Total

Work Experience in BH SJUH LRI

that particular ED Count % Count % Count % Count %

less than 1 year 22 45.8% 39 39.8% 65 30.7% 126 35.2%

1-3 years 4 8.3% 18 18.4% 47 22.2% 69 19.3%

4-6 years 6 12.5% 21 21.4% 57 26.9% 84 23.5%

7-9 years 6 12.5% 8 8.2% 14 6.6% 28 7.8%

10 years or more 10 20.8% 12 12.2% 29 13.7% 51 14.2%

Total 48 100.0% 98 100.0% 212 100.0% 358 100.0%

As Table 5.9 shows, the highest percentage of respondents in all three EDs had

experience of working for less than one year in the settings of the study. The second

highest frequency category in LRI (n=57, 26.9%) and SJUH (n=21, 21.4%) was related to

having work experience of 4-6 years. In BH, the second highest frequency category (n= 10,

20.8%) was related to having work experience of 10 years or more in that particular ED.

Overview of IT use

The respondents were asked approximately how many hours they spent using a

computer in the ED during a week. Although such a figure was more subjective than

providing an exact figure on the use of IT in the ED, the data could be used as an estimate

of their use of IT in the ED. While some of the respondents reported the number of hours

that they spent using IT in the ED during a week, for example, 16 or 20 hours per week,

others indicated a range of hours, for example, 10-15 hours per week. Therefore, a mid-

point was calculated for these respondents. To discover whether the distribution of the

reported IT use was normal or not, it was shown in a histogram (Figure 5.1).
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Figure 5.1- Distribution of reported IT usage-hours/week

As Figure 5.1 shows, the reported IT usage was different among the participants

and did not show a normal distribution. The Kolmogorov Smirnov test was also used to test

whether the use of IT followed a normal distribution. The test of normality (Table 5.10)

showed that the reported IT use, D (341) = 0.192, p<O.OOl was significant, so that the

distribution of data was not normal, and non-parametric tests should be applied for any

further analysis related to this variable.

Table 5.10- Test of normality

Kolmogorov-Smirnov

Statistic df Sig.

IT usage Hour/week .192 341 .000
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The reported levels of IT use were categorised into eight groups to facilitate data

analysis. For this new variable, the grouped mean value was 3.69. The reported amount of

IT use ranged from zero to forty hours in a week. It is worth noting that the precision of

the grouped mean value is less than that of the actual mean value. Table 5.11 presents the

reported amount of IT use in the EDs. The results showed that the highest percentage of

respondents (n=132, 38.7%) used information systems in their workplace for '0.1-5.0'

hours per week. The second highest frequency category (n=80, 23.5%) was related to the

use of IT for '5.1-10.0' hours per week. Twenty one respondents (5.8%) did not report the

amount oftime that they spent using IT in the ED.

Table 5.11- Reported amount of IT use (Hour/Week)

Hospital
Total

IT use BH SJUH LRI

Hourlweek Count % Count % Count % Count %

=0.0 1 2.1% 0 0.0% 1 0.5% 2 0.6%

0.1 - 5.0 23 48.9% 24 25.8% 85 42.3% 132 38.7%

5.1 -10.0 7 14.9% 26 28.0% 47 23.4% 80 23.5%

10.1 - 15.0 2 4.3% 13 14.0% 18 9.0% 33 9.7%

15.1 - 20.0 4 8.5% 13 14.0% 11 5.5% 28 8.2%

20.1 - 25.0 4 8.5% 2 2.2% 5 2.5% 11 3.2%

25.1 - 30.0 4 8.5% 5 5.4% 17 8.5% 26 7.6%

>30 2 4.3% 10 10.8% 17 8.5% 29 8.5%

Total 47 100.0% 93 100.0% 201 100.0% 341 100.0%

As Table 5.11 shows, in SJUH, the highest percentage of the use of IT (n=26,

28.0%) was related to '5.1-10.0' hours per week,whereas in BH (n=23, 48.9%) and LRI

(n=85, 42.3%), respondents mainly used IT for '0.1-5.0' hours in a week.
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Computer knowledge and experience

The respondents were asked whether they had any experience of using information

systems in other hospitals or departments. Table 5.12 shows users' experiences of using IT

in other hospitals or departments across the sites. While the majority of respondents

(n=203, 57.7%) indicated that they had such experience, 149 participants (42.3%)

acknowledged that they did not have any experience of using information systems in other

settings.

Table 5.12- Users' experiences of using IT in other hospitals or departments
Hospital

Total
Experience of BH SJUH LRI
using IT in

other hospitals
or departments

Count % Count % Count % Count %

Yes 24 49.0% 70 72.2% 109 52.9% 203 57.7%

No 25 51.0% 27 27.8% 97 47.1% 149 42.3%

Total 49 100.0% 97 100.0% 206 100.0% 352 100.0%

As Table 5.12 shows, most of the participants in SJUH (n=70, 72.2%) indicated that

they had experience of using IT in other hospitals or departments, whereas in BH, 24

respondents (49.0%) and in LRI, 109 respondents (52.9%) noted that they had such

experience.

The respondents were also asked which computer applications they could generally

use. According to the results, the Internet (n=340, 96.0%) and MS WORD (n=339, 95.8%)

were the applications with the highest reported percentage. Other computer applications

which were used by the respondents included PowerPoint (n=236, 66.7%), MS EXCEL

(n=215, 60.7%), and MS ACCESS (n=84, 23.7%). Some of the respondents (n=43, 11.9%)

reported that they could also use other computer applications, such as Apple applications,

Statistical Package for the Social Sciences (SPSS), Photoshop, and Endnote. The use of

information systems, such as Emergency Department Information Systems (EDIS),Picture
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Archiving and Communication System (PACS), Patient Administration System (PAS),

Symphony (patient tracking and clinical process support system), and Agfa (laboratory

information system), which were used in the EDs, was also noted by 35 respondents. More

information about these systems can be found in Appendix VII.

Table 5.13 presents users' self-rated computer knowledge in the settings of the

study and Figure 5.2 shows the distribution of responses for users' computer knowledge.

On a self-rated basis, the highest percentage of respondents (n=178, 49.2%) rated their

computer knowledge as 'average' and 99 respondents (27.3%) perceived their computer

knowledge as 'good'. The results also showed that 51 respondents (14.1%) reported their

computer knowledge as 'poor' or 'very poor'.

Table 5.13- Computer knowledge of users in the EDs

Hospital

-- .---.-~ ..--~--- ~---.- . -----._ ..
Total

1-- _ --
BH SJUH LRI

Computer knowledge Count % Count % Count % Count %

Very poor 2 4.0% 1 1.0% 5 2.4% 8 2.2%

Poor 5 10.0% 11 11.0% 27 12.7% 43 11.9%

Average 24 48.0% 42 42.0% 112 52.8% 178 49.2%

Good 11 22.0% 36 36.0% 52 24.5% 99 27.3%

Very good 8 16.0% 10 10.0% 16 7.5% 34 9.4%

Total 50 100.0% 100 100.0% 212 100.0% 362 100.0%

As Table 5.13 shows, in the settings of the study, most of the participants perceived

that their computer knowledge was 'average' or 'good'.
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Table 5.14 shows the frequency of responses for users' attitudes towards using IT in

the ED. Most of the participants agreed (n==204,56.4%) or strongly agreed (n==133,36.7%)

that 'using computerised information systems in the ED is a good idea'. Similarly, the

highest percentage of respondents agreed (n==162, 44.9%) or strongly agreed (n==125,

34.6%) that using computerised information systems in the ED is better than using manual

methods. More than half of the respondents agreed (n==196,54.3%) or strongly agreed
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Figure 5.2- Distribution of responses for users' computer knowledge

Users' attitudes towards using IT in the ED
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(n=92, 25.5%) that using computerised information systems in the ED is more helpful than

a hindrance. Most of the respondents disagreed (n=162, 45.0%) or strongly disagreed

(n=140, 38.9%) with the attitude statement 'IfI had a choice, I would not use computerised

information systems in the ED'.

Table 5.14- Frequency of responses for users' attitudes towards using IT in the ED

Users' Q10· Using Q11·Using Q12·Using Q13·lf I had a

attitudes computerised computerised computerised choice, Iwould not

towards information systems information systems information systems use computerised
in the ED is a good in the ED is better in the ED is more information systems

using IT in idea. than using manual helpful than a in the ED.
the ED methods. hindrance.

Count % Count % Count % Count %

Strongly
0 0 1 0.3% 2 0.6% 140 38.9%

disagree

Disagree 3 0.8% 14 3.9% 23 6.4% 162 45.0%

Neither
agree nor 22 6.1% 59 16.3% 48 13.3% 32 8.9%
disagree

Agree 204 56.4% 162 44.9% 196 54.3% 21 5.8%

Strongly
133 36.7% 125 34.6% 92 25.5% 5 1.4%

agree

Total 362 100.0% 361 100.0% 361 100.0% 360 100.0%
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Task characteristics

Table 5.15 presents the frequency of participants' responses for the task

characteristics. To investigate how working in the ED was complex and tasks were

interdependent, four questions were considered. The highest proportion of respondents

agreed (n=177, 48.9%) or strongly agreed (n=104, 28.7%) that in the ED, they frequently

dealt with patients who were difficult to manage, and 55.7% agreed (n=201) and 24.1%

strongly agreed (n=87) that they frequently dealt with non-routine circumstances. In terms

of the interdependency of tasks, 174 respondents agreed (48.1%) and 131 participants

strongly agreed (36.2%) that they often needed to consult with their colleagues. More than

two thirds of respondents agreed (n=214, 59.3%) or strongly agreed (n=81, 22.4%) that

their work involved communicating with organisations outside of the hospital.

Table 5.15- Frequency of responses for task characteristics

Task Complexity Task Interdependency

Q14- In the ED, I Q15- In my work, I Q16- To do my job, I Q17- My work
frequently deal with frequently deal with often need to consult involves
patients who are non-routine with my colleagues. communicating

Task
difficult to manage. circumstances. with organisations

outside of the
characteristics hospital.

-- ...-.-~ ... ----- ; ~ ---- - ----------_ ... --o/~--- f--- ~- - ~--~~-- _----_ ........... _, . ..... . .._ .._---_ .. _-- -----_-_-.-

Count % Count Count % Count %

Strongly
2 0.6% 1 0.3% 3 0.8% 4 1.1%

disagree

Disagree 31 8.6% 15 4.2% 22 6.1% 23 6.4%

Neither agree
48 13.3% 57 15.8% 32 8.8% 39 10.8%

nor disagree

Agree 177 48.9% 201 55.7% 174 48.1% 214 59.3%

Strongly agree 104 28.7% 87 24.1% 131 36.2% 81 22.4%

Total 362 100.0% 361 100.0% 362 100.0% 361 100.0%
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System characteristics

Table 5.16 presents the frequency of responses for the system characteristics. This

section of the questionnaire aimed to investigate users' perceptions of the ease of use, and

usefulness, of information systems that they used in the ED. Generally, the majority of

respondents agreed (n=219, 60.5%) or strongly agreed (n=35, 9.7%) that the systems that

they used were easy to use, and more than half of the respondents agreed (n=208, 57.5%)

or strongly agreed (n=49, 13.5%) that learning to operate the current ED information

systems was easy for them. About eleven percent of respondents (n=40) found using

computers in the ED quite difficult and 57 respondents (15.8%) neither agreed nor

disagreed with this. However, more than half of the respondents either disagreed (n=204,

56.7%) or strongly disagreed (n=59, 16.4%) that using computers in the ED was difficult.

In terms of the usefulness of information systems in the ED, 148 respondents

(41.5%) neither agreed nor disagreed with the effectiveness of patient care when using a

computer in the ED. However, 122 respondents (34.2%) agreed and 21 respondents (5.9%)

strongly agreed that the patient care is more effective when using a computer in the ED.

More than half of the respondents disagreed (n=I77, 49.4%) or strongly disagreed (n=46,

12.8%) that there is no clinical benefit to using computerised information systems in the

ED. In terms of the usefulness of computerised information systems in improving the

quality of staff work in the ED, the highest percentage of respondents (n=134, 37.4%)

neither agreed nor disagreed with this statement. However, 122 respondents agreed

(34.1%) and 30 respondents strongly agreed (8.4%) that using computerised information

systems has been useful in improving the quality of their work in the ED (Table 5.16).
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Impact of technology

Table 5.17 shows the frequency of responses for the perceived impact of

technology. The impact of technology included the individual and organisational impact

and impact on patient care. The individual impact of technology was measured using three

questions. More than half of the respondents agreed (n=183, 51.1%) or strongly agreed

(n=46, 12.8%) that using a computer in the ED made their day-to-day work easier. The

highest percentage of respondents disagreed (n=195, 54.2%) or strongly disagreed (n=69,

19.2%) with feeling stressed when using a computer in the ED. However, this was true for

38 respondents (10.5%) followed by 58 respondents (16.1%) who neither agreed nor

disagreed with this. Less than halfofthe respondents (n=160, 44.7%) disagreed that due to

using a computer in the ED their work took longer than using manual methods. In contrast,

70 respondents (19.5%) either agreed or strongly agreed that using a computer in the ED

can be more time-consuming than manual methods, and (n=83, 23.2%) neither agreed nor

disagreed with this.

The organisational impact was also measured using three questions. As Table 5.17

shows, the highest percentage of respondents agreed (n=169, 47.1%) or strongly agreed

(n=18, 5.0%) that using computerised information systems in the ED had helped to

improve staff communication, and 183 respondents agreed (51.3%) and 20 respondents

strongly agreed (5.6%) that using computerised information systems in the ED had

improved work efficiency in their department. However, while more than one third of

respondents agreed (n=124, 34.6%) or strongly agreed (n=23, 6.4%) that using

computerised information systems in the ED had eliminated a lot of paperwork, 106

respondents (29.6%) disagreed and 41 respondents (11.5%) strongly disagreed with this.

The perceived impact of using computerised systems on patient care was examined

using three questions that focused on the quality of patient care, medical errors, and

medical tests. The results showed that the highest percentage of respondents neither agreed

nor disagreed (n=135, 37.7%) that using computerised information systems in the ED helps

to improve the quality of patient care. However, more than one third of the respondents

either agreed or strongly agreed (n=146, 43.8%) that using computerised information

244



systems in the ED helps to improve the quality of patient care. Similarly, 52.0% of

respondents neither agreed nor disagreed (n= 186) that using computerised information

systems in the ED helps to decrease medical errors. In terms of the impact of information

technology on reducing the number of unnecessary medical tests, 41.3% of respondents

neither agreed nor disagreed (n=148). However, more than one third of the respondents

either disagreed or strongly disagreed (n=154, 43.0%) that using computerised information

systems in the ED helps to decrease the number of unnecessary medical tests (Table 5.17).

Environmental characteristics

Table 5.18 shows the frequency of responses for the environmental characteristics.

As Table 5.18 shows, the first statement of this subscale was 'people, who are important to

me in my work place, think that I should use information systems in the ED' and more than

one third of the respondents ticked 'neither agree nor disagree' (n=152, 42.8%) to show

their perceptions of the influence of subjective norm on the use of IT in the ED. However,

more than one third of respondents either agreed (n=151, 42.5%) or strongly agreed (n=24,

6.8%) with this statement. The second statement was 'in the ED, senior staff have been

helpful in the use of the information systems' and more than half of the respondents either

agreed (n=168, 46.7%) or strongly agreed (n=20, 5.6%) with this.
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In terms of IT training, 127 respondents (35.3%) agreed and 6 respondents (1.7%)

strongly agreed that adequate training in the use of information systems had been provided

for the staff, and l33 respondents (37.0%) either disagreed or strongly disagreed with this.

In terms of the adequacy of computer terminals in the ED, the highest percentage of

respondents agreed (n=113, 31.4%) and 49 respondents (l3.6%) strongly agreed that

computers in the EDs were inadequate. Concerning user involvement, a majority of

respondents either agreed (n=226, 63.1%) or strongly agreed (n=73, 20.4%) that users

should be involved in the process of developing information systems for the ED. Only six

respondents (1.7%) disagreed with this statement.

In terms of the technological environment, 161 respondents (44.7%) agreed or

strongly agreed that 'using bedside computer terminals in the ED is a good idea'. In terms

of the location of the current computer terminals in the ED, more than one third of

respondents either disagreed or strongly disagreed (n= 151, 42.1%) that the location of the

computer terminals was inappropriate. The highest percentage of respondents (n=124,

34.4%) agreed and 45 respondents (12.5%) strongly agreed with the use of portable

computers, such as handheld devices in the ED. Nearly half of the respondents either

agreed (n=182, 50.6%) or strongly agreed (n=60, 16.7%) that computer terminals can be

damaged by violent patients or their relatives in the ED. A relatively small percentage of

respondents either disagreed or strongly disagreed (n=48, 13.3%), and 70 respondents

(19.4%) neither agreed nor disagreed with this statement. The frequencies of responses for

this subscale are summarised in Table 5.18.
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Likert scale scores

In the previous section the demographic characteristics of the respondents and the

frequency of responses for each question were reported. The overall findings from the last

section showed that respondents generally tended towards a positive view of IT.

Furthermore, responses for most of the questions were distributed across the scale and did

not show a bimodal distribution. The descriptive analysis of the scores is presented in this

section.

Users' attitudes towards using IT in the ED - Scores

This subscale consisted of four questions. The last question (Q13) was negative and

its score was reversed in order to correspond with the positive questions. The descriptive

analysis was undertaken for each question and for the subscale separately. Table 5.19

shows descriptive analysis of users' attitudes scores.

Table 5.19- Descriptive analysis of users' attitudes scores

Users' attitudes towards Std.
using IT in the ED N Minimum Maximum Sum Mean Deviation Variance

Q10- Using computerised
information systems in the ED is a 362 -1 2 467 1.29 .615 .378
good idea.

Q11- Using computerised
information systems in the ED is
better than using manual methods. 361 -2 2 396 1.10 .826 .682

Q12- Using computerised
information systems in the ED is
more helpful than a hindrance. 361 -2 2 353 0.98 .833 .694

Q13-lf I had a choice, I would not
use computerised information 360 -2 2 411 1.14 .905 .818
systems in the ED.

Subscale scores (4 questions) 358 -5 8 1613 4.51 2.626 6.895
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As Table 5.19 shows, the mean value for all four questions was about or more than

one. The mean value of the subscale was 4.51, suggesting that overall, respondents'

attitudes towards using IT in the ED were positive. Figure 5.3 shows the distribution of the

scores for this subscale.
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Figure 5.3- Frequency of scores for users' attitudes towards using IT in the ED
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Task characteristics - Scores

Similar to the attitude subscale, the subscale of task characteristics included four

questions. All questions were asked in a positive format. Table 5.20 shows the descriptive

analysis of task characteristics scores.

Table 5.20- Descriptive analysis of task characteristics scores

Task characteristics N Minimum Maximum Sum Mean Std. Deviation Variance
014- In the ED, I
frequently deal with

~ patients who are difficult to 362 -2 2 350 .97 .902 .813
·x manage.
Q)

Q.
E 015- In my work, I
0 frequently deal with non- 361 358 .99 .769 .5920 -2 2
.:.:. routine circumstances .
II)ns
I- Subscale scores

(2 questions) 361 -4 4 708 1.96 1.489 2.218

016- To do my job, I often

>- need to consult with my
362 -2 2 408 1.13 .868 .754CJ colleagues.c

Q)

"c 017- My work involvesQ)
Co communicating with
Q) 361 -2 2 345 .96 .829 .687
"E organisations outside of
S the hospital.
.5
.:.:.
II) Subscale scoresns 361 753 2.09 1.409 1.984I- (2 questions) -4 4

Subscale scores
360 1460 4.06 2.544 6.470

(4 questions) -8 8

As Table 5.20 shows, the mean value for three questions was less than one. The

highest mean value was 1.13 for question 16. The mean value of the subscale with four

questions was 4.06. This showed that the responses were more positive about the

complexity and interdependency of tasks in the ED. Figure 5.4 presents the distribution of

scores for this subscale.
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System characteristics - Scores

This subscale included two sections, each containing three questions. Two

questions, Q20 and Q22, were asked in a negative format; therefore, their scores were

reversed. The mean value for all six questions was less than one. Table 5.21 presents the

descriptive analysis of system characteristics scores.

Table 5.21- Descriptive analysis of system characteristics scores

Std.
System characteristics N Minimum Maximum Sum Mean Deviation Variance

Q18- The current
information systems in 362 -2 2 234 .65 .863 .744

III
the ED are easy to use.

1/1
::J

Q19- Learning to operate....
0 the current ED 362 -2 2 262 .72 .859 .738III
1/1 computerised systems iscvw easy for me.

"III> Q20- I have found using'iii 360 -2 2 277 .77 .886 .785~ computers in the ED
III Quite difficult.D..

Subscale scores
360 -6 6 774 2.15 2.189 4.791

(3 questions)
Q21- Patient care is
more effective when
using a computer in the 357 -2 2 88 .25 .887 .787
ED.

1/1
1/1
III Q22- There is no clinicalc
~ benefit in using.... 358 -2 2 230 .64 .847 .718III computerised information1/1
::J systems in the ED.
"III>

Q23- Using a computer'iiie in the ED has improved 358 -2 2 96 .27 .962 .925
III
D.. the quality of work that I

do.

Subscale scores
357 -6 6 412 1.15 2.240 5.018

(3 questions)

Subscale scores (6 questions) 357 -8 12 1184 3.32 3.560 12.672
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As Table 5.21 shows, the mean value of perceived ease of use was 2.15 and the

mean value of perceived usefulness was 1.15. Overall, the mean value of the subscale with

six questions was 3.32, suggesting that the respondents were positive about the ease of use

and usefulness of the systems that they used. Figure 5.5 presents the distribution of scores

for this subscale.
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Figure 5.5- Frequency of scores for system characteristics in the ED

Impact of technology - Scores

This subscale included three sections and nine questions. The scores of two

questions, Q25 and Q27, were reversed as they were asked in a negative format. Table

5.22 shows the descriptive analysis of scores for the impact of technology.
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Table 5.22- Descriptive analysis of scores for the impact of technology

Std.
Impact of technology N Minimum Maximum Sum Mean Deviation Variance

024- Using a computer in
.890the EO makes my day-to-day 358 -2 2 228 .64 .792

work easier.. 025- I feel stressed when Iu
am using a computer in theIII

360 -2 2 288 .80 .914 .835c.
.5 ED.

iii 027- Using a computer in:;,
"C the ED, my work takes.;

358 -2 2 171 .48 .998 .995=s longer than using manual.= methods.

Subscale scores
357 -6 6 684 1.92 2.226 4.954(3 questions)

026- Using computerised
information systems in the

359 -2 2 128 .36 .907 .822.. ED has helped to improve
u staff communication.IIIc. 028- Using computerised.5
iii

information systems in the
357 -2 2 190 .53 .759 .576

c ED has improved work
0 efficiency in the department.~
III 029- Using computerised.!!
c information systems in the

2 -18 -.05 1.166 1.359III 358 -2e' ED has eliminated a lot of
0 paperwork.

Subscale scores
357 -6 6 298 .83 2.110 4.453(3 questions)

030- Using computerised
information systems in the

358 -2 2 66 .18 .923 .851ED helps to improve the
e quality of patient care.
III 031- Using computerisedu.. information systems in the -46 -.13 .817 .667c 358 -2 2Cl) ED helps to decrease~
III medical errors.c.
c 032- Using computerised0.. information systems in theu

ED helps to decrease the 358 -2 2 -121 -.34 .876 .768IIIc.
.§ number of unnecessary

medical tests.

Subscale scores
356 -6 6 -103 -.29 2.055 4.223(3 questions)

Subscale scores (9 questions) 354 -16 18 885 2.50 5.133 26.347
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As Table 5.22 shows, the mean value for the first three questions (individual

impact) was 1.92. The mean value of the organisational impact and impact on patient care

was 0.83 and -0.29 respectively. Figure 5.6 shows the distribution of scores for this

subscale.
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Figure 5.6- Frequency of scores for impact of technology in the ED

Environmental characteristics- Scores

As discussed in section 5.9.1, for the environmental characteristics, the descriptive

analysis was separately undertaken for each question. This section contained nine

questions. The scores for two questions, Q36 and Q39, were reversed, as these questions
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were asked in a negative format. Table 5.23 shows the descriptive analysis of scores for

each questions of the environmental characteristics.

Table 5.23- Descriptive analysis of scores for the environmental characteristics

Environmental Std.
characteristics N Minimum Maximum Sum Mean Deviation Variance.. 033- People, who arec

Cl) important to me in my workE
c place, think that I should 355 -2 2 168 .47 .760 .578e use information systems in'> the ED.cW 034- In the ED, senior staff
'i have been helpful in the use .41'u 360 -2 2 149 .840 .706
0 of the information systems.en

035- Adequate training in
the use of information

360 -2 2 -22 -.06 1.011 1.021
'i .. systems has been provided
c c for the staff.o Cl)
;IE 036- Currently, theca c
.!!! 0 computers are not adequate 360 -2 2 -98 -.27 1.070 1.146
c .!:: in the ED.ca >
~c 037 - Users should beOW

involved in the process of
358 -1 2 366 1.02 .648 .420developing information

systems for the ED.
038- Using bedside
computer terminals in the 360 -2 2 78 .22 1.054 1.112
ED is a good idea.

039- The location of the-- current computers terminals -2 2 38 .11 1.006 1.011Bc 359._ Cl)
is not appropriate.mE

.2c
040- Portable computers,00

c .!:: such as handheld devices.r:.> 360 -2 2 89 .25 1.121 1.256o c are suitable to be used in~w
the ED.
041- Computer terminals in
the ED can be damaged by

360 -2 2 249 .69 .933 .871violent patients or their
relatives.

As Table 5.23 shows, the first question was related to the subjective norm discussed

in Chapter 2. For this question, the mean score was 0.47. The second question was related

to the helpfulness of the senior staff in the use of IT in the ED. The mean score for this

question was 0.41. Figures 5.7 and 5.8 show the distribution of scores for these individual

questions.
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Figure 5.8- Frequency of scores for question 34
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Figure 5.9- Frequency of scores for question 35

The mean value for the adequacy of training in the use of IT was -0.06, and for the

inadequacy of computer terminals in the ED was -0.27 (Table 5.23). Figures 5.9 and 5.10

show the distribution of scores for these questions.
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Figure 5.10- Frequency of scores for question 36

The highest mean value was related to the involvement of users in the process of

developing information systems for the ED (mean= 1.02). In terms of technological

environment, the mean score for using bedside computer terminals in the ED was 0.22.

Figures 5.11 and 5.12 show the distribution of scores for these questions.
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The mean score for the appropriateness of the location of the current computers

terminals was 0.11. The mean score for the use of handheld computer devices in the ED

was 0.25, and for the possibility of damage to the computer terminals in the ED by violent

patients or their relatives was 0.69. Figures 5.13-5.15 show the frequency of scores for

these questions.
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Figure 5.13- Frequency of scores for question 39
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5.10.2. Hypothesis testing

In the previous section, the results of the descriptive analysis of the scales was

presented. In this section, the research hypotheses are tested. As noted in section 5.7, these

hypotheses are grouped as primary and secondary ones. The primary hypotheses examine

the association between the users' attitudes towards using IT in the ED and users'

characteristics, system characteristics, the impact of technology, and reported IT use.

These variables are related to the subscales with acceptable Cronbach's alpha coefficient

(discussed in section 5.9.1). The secondary hypotheses examine the associations between

users' attitudes towards using IT in the ED and the environmental characteristics. As

discussed in section 5.9.1, the Cronbach's alpha coefficient was 0.397 for this subscale.

Therefore, each statement of this subscale was used to form a hypothesis, and they were

termed secondary hypotheses. The primary hypotheses and related analyses are presented

first and the secondary hypotheses are presented later in this section. Figure 5.16 shows the

research hypotheses in a diagrammatic form. As Figure 5.16 shows, the proposed model

suggests several factors may influence ED staff attitudes towards using IT in the ED and

user attitude may influence IT usage.

Primary hypotheses

The null hypotheses are as follows.

Hl- There is no association between user age and user attitude towards using IT in

the ED.

H2- There is no association between user computer experience and user attitude

towards using IT in the ED.

H3- There is no association between user computer knowledge and user attitude

towards using IT in the ED.

H4- There is no association between the perceived task complexity and user attitude

towards using IT in the ED.
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H5- There is no association between the perceived task interdependency and user

attitude towards using IT in the ED.

H6- There is no association between the perceived ease of use of the systems and

user attitude towards using IT in the ED.

H7- There is no association between the perceived usefulness of the systems and

user attitude towards using IT in the ED.

HS- There is no association between the perceived individual impact of the systems

and user attitude towards using IT in the ED.

H9- There is no association between the perceived organisational impact of the

systems and user attitude towards using IT in the ED.

HIO- There is no association between the perceived impact of technology on patient

care and user attitude towards using IT in the ED.

H11- There is no association between the user attitude towards using IT in the ED
and the reported IT use.
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Figure 5.16- A proposed model for factors influencing users' attitudes towards,

and the use of, IT in the ED and the hypotheses (Ht-H20) that were derived from

these.
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Hl- There is no association between user age and user attitude towards using IT

in the ED.

Tables 5.24.1 to 5.24.3 and Figure 5.17 show the results of simple linear regression

for the respondents' age and their attitudes towards using IT in the ED. There was a

significant (p<O.OOl) negative association between these two variables, and the users' age

accounted for 6% of the variation in users' attitudes towards using IT in the ED. This

suggests that the younger the staff, the more positive they were about using IT in the ED.

Table 5.24.1- Model Summary (b)-HI

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .246(a) .060 .058 2.539

a Predictors: (Constant), Respondents' Age
b Dependent Variable: Attitude Score

Table 5.24.2-ANOV A (b)-HI

Sum of
Model Squares df Mean Square F Sig.

1 Regression 144.855 1 144.855 22.470 .000(a)

Residual 2256.324 350 6.447

Total 2401.179 351

a Predictors: (Constant), Respondents' Age
b Dependent Variable: Attitude Score

Table 5.24.3-Coefficients (a)-HI

Unstandardised Coefficients Standardised Coefficients

Model B I Std. Error Beta t Sig.
I

1 (Constant) 6.879 .510 13.490 .000

Respondent's Age -.065 .014 -.246 -4.740 .000

a Dependent Variable: Attitude Score
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H2- There is no association between user computer experience and user attitude

towards using IT in the ED.

Tables 5.25.1 to 5.25.3 and Figure 5.18 show the results of simple linear regression

for users' computer experience and their attitudes towards using IT in the ED. There was a

significant (p<O.OOl) positive association between these two variables, and the users'

computer experience accounted for 9.7% of the variation in users' attitudes towards using

IT in the ED. This suggests that the more computer experience that the staff reported, the

more positive they were about using IT in the ED.

Table 5.25.1-Model Summary (b)-H2

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .311 (a) .097 .094 2.499

a Predictors: (Constant), Computer Experience
b Dependent Variable: Attitude Score

Table 5.25.2-ANOV A (b)-H2

Sum of
Model Squares df Mean Square F Sig.

1 Regression 238.598 1 238.598 38.212 .000(a)

Residual 2222.890 356 6.244

Total 2461.489 357

a Predictors: (Constant), Computer Experience
b Dependent Variable: Attitude Score

Table 5.25.3-Coefficients (a)-H2

Standardised
Unstandardised Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 2.348 .373 6.293 .000

Computer
.623 .101 .311 6.182 .000

Experience

a Dependent Variable: Attitude Score
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H3- There is no association between user computer knowledge and user attitude

towards using IT in the ED.

Tables 5.26.1 to 5.26.3 and Figure 5.19 show the results of simple linear regression

for the users' computer knowledge and their attitudes towards using IT in the ED. There

was a significant (p<O.OOI)positive association between these two variables, and the users'

computer knowledge accounted for 10.5% of the variation in users' attitudes towards using

IT in the ED. This suggests that the more computer knowledge the staff reported, the more

positive they were about using IT in the ED.

Table 5.26.1-Model Summary (b)-D3

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .323(a) .105 .102 2.488

a Predictors: (Constant), Computer Knowledge
b Dependent Variable: Attitude Score

Table 5.26.2-ANOV A (b)-D3

Sum of
Model Squares df Mean Square F Sig.

1 Regression 257.556 1 257.556 41.603 .000(a)

Residual 2203.933 356 6.191

Total 2461.489 357

a Predictors: (Constant), Computer Knowledge
b Dependent Variable: Attitude Score

Table 5.26.3- Coefficients (a)-D3

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 1.289 .516 2.500 .013

Computer Knowledge .974 .151 .323 6.450 .000

a Dependent Variable: Attitude Score
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H4- There is no association between the perceived task complexity and user

attitude towards using IT in the ED.

Tables 5.27.1 to 5.27.3 and Figure 5.20 show the results of simple linear regression

for the perceived task complexity and users' attitudes towards using IT in the ED. There

was no significant association between these two variables (p=0.258). This suggests that

the perceived task complexity in the ED did not influence the users' attitudes towards using

IT in the ED.

Table 5.27.1-Model Summary-H4

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .060(a) .004 .001 2.628

a Predictors: (Constant), Task Complexity

Table 5.27.2-ANOV A (b)-H4

Sum of
Model Squares df Mean Square F Sig.

1 Regression 8.871 1 8.871 1.284 .258(a)

Residual 2452.361 355 6.908

Total 2461.232 356

a Predictors: (Constant), Task Complexity
b Dependent Variable: Attitude Score

Table 5.27.3-Coefficients (a)-H4

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.300 .230 18.720 .000

Task Complexity .106 .094 .060 1.133 .258

a Dependent Vanable: Attitude Score
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H5- There is no association between the perceived task interdependency and user

attitude towards using IT in the ED.

Tables 5.28.1 to 5.28.3 and Figure 5.21 show the results of simple linear regression

for the perceived task interdependency and users' attitudes towards using IT in the ED.

There was a significant (p= 0.035) positive association between these two variables, and

perceived task interdependency accounted for 1.2% of the variation in users' attitudes

towards using IT in the ED. This suggests that the more the staff perceived their tasks to be

interdependent, the more positive they were about using IT in the ED.

Table 5.28.1- Model Summary-H5

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .112(a) .012 .010 2.613

a Predictors: (Constant), Task Interdependency

Table 5.28.2-ANOV A (b)-H5

Sum of
Model Squares df Mean Square F Sig.

1 Regression 30.549 1 30.549 4.473 .035(a)

Residual 2424.644 355 6.830

Total 2455.193 356

a Predictors: (Constant), Task Interdependency
b Dependent Variable: Attitude Score

Table 5.28.3- Coefficients (a)-H5

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.080 .247 16.538 .000

Task Interdependency .208 .098 .112 2.115 .035

a Dependent Variable: Attitude Score
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H6- There is no association between the perceived ease of use of the systems and

user attitude towards using IT in the ED.

Tables 5.29.1 to 5.29.3 and Figure 5.22 show the results of simple linear regression

for the perceived ease of use of the computerised systems and users' attitudes towards

using IT in the ED. There was a significant (p<O.OOl) positive association between these

two variables, and perceived ease of use accounted for 21.5% of the variation in users'

attitudes towards using IT in the ED. This suggests that the more the systems were

perceived as easy to use, the more positive the staff were about using IT in the ED.

Table 5.29.1-Model Summary-H6

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .463(a) .215 .212 2.331

a Predictors: (Constant), Ease of use Score

Table 5.29.2-ANOV A (b)-H6

Sum of
Model Squares df Mean Square F Sig.

1 Regression 526.796 1 526.796 96.975 .000(a)

Residual 1928.453 355 5.432

Total 2455.249 356

a Predictors: (Constant), Ease of use Score
b Dependent Variable: Attitude Score

Table 5.29.3-Coefficients (a)-H6

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 3.289 .174 18.891 .000

Ease of use Score .558 .057 .463 9.848 .000

a Dependent Variable: Attitude Score
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H7- There is no association between the perceived usefulness of the systems and

user attitude towards using IT in the ED.

Tables 5.30.1 to 5.30.3 and Figure 5.23 show the results of simple linear regression

for the perceived usefulness of the computerised systems and users' attitudes towards using

IT in the ED. There was a significant (p<O.OOI)positive association between these two

variables, and perceived usefulness accounted for 33.6% of the variation in users' attitudes

towards using IT in the ED. This suggests that the more the systems were perceived to be

useful, the more the staff were positive about using IT in the ED.

Table 5.30.1- Model Summary-H7

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .579{a) .336 .334 2.138

a Predictors: (Constant), Usefulness Score

Table 5.30.2- ANOVA (b)-H7

Sum of
Model Squares df Mean Square F Sig.

1 Regression 812.981 1 812.981 177.798 .000{a)

Residual 1609.517 352 4.572

Total 2422.497 353

a Predictors: (Constant), Usefulness Score
b Dependent Variable: Attitude Score

Table 5.30.3 - Coefficients (a)-H7

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 3.723 .128 29.121 .000

Usefulness Score .677 .051 .579 13.334 .000

a Dependent Variable: Attitude Score

279



x x x x x x x x x

~
4

0
C.)en
Cl)

"::s:!:: 0
~«

x

~j

x x x x x x -Square = 0.34
x x

x x x x
x

x x x x
x x

x x
x x x x

x x
x x

I
-5.0

I
-2.5

,- ----···----1--·--- ..-- ---,-

0.0 2.5 5.0

Perceived usefulness

Figure 5.23- Scatter diagram for users' attitudes towards using IT in the ED

against perceived usefulness

280



H8- There is no association between the perceived individual impact of the

systems and user attitude towards using IT in the ED.

Tables 5.3l.1 to 5.3l.3 and Figure 5.24 show the results of simple linear regression

for the perceived individual impact of the systems and users' attitudes towards using IT in

the ED. There was a significant (p<O.OOI) positive association between these two

variables, and perceived individual impact of the systems accounted for 38.7% of the

variation in users' attitudes towards using IT in the ED. This suggests that the more

positive the perceived individual impact of the systems was perceived, the more positive

the staff were about using IT in the ED.

Table 5.31.1-Model Summary-HS

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .622(a) .387 .385 2.059

..
a Predictors: (Constant), Individual Impact score

Table 5.31.2-ANOV A (b)-HS

Sum of
Model Squares df Mean Square F Sig.

1 Regression 938.888 1 938.888 221.567 .000(a)

Residual 1487.356 351 4.237

Total 2426.244 352

..
a Predictors: (Constant), Individual Impact score
b Dependent Variable: Attitude Score

Table 5.31.3-Coefficients (a)-HS

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 3.075 .146 21.101 .000

Individual impact score .739 .050 .622 14.885 .000

a Dependent Variable: Attitude Score
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H9- There is no association between the perceived organisational impact of the

systems and user attitude towards using IT in the ED.

Tables 5.32.1 to 5.32.3 and Figure 5.25 show the results of simple linear regression

for the perceived organisational impact of the systems and users' attitudes towards using IT

in the ED. There was a significant (p<O.OOI) positive association between these two

variables, and perceived organisational impact accounted for 11.6% of the variation in

users' attitudes towards using IT in the ED. This suggests that the more positive the

perceived organisational impact of the systems, the more positive the staff were about using

IT in the ED.

Table 5.32.1-Model Summary-H9

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .341(a) .116 .113 2.472
I

a Predictors: (Constant), Organisational Impact Score

Table 5.32.2-ANOV A (b)-H9

Sum of
Model Squares df Mean Square F Sig.

1 Regression 281.446 1 281.446 46.059 .000(a)

Residual 2144.798 351 6.111

Total 2426.244 352

a Predictors: (Constant), Organisational Impact Score
b Dependent Variable: Attitude Score

Table 5.32.3-Coefficients (a)-H9

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.149 .142 29.298 .000

Organisational
.422 .062 .341 6.787 .000

Impact Score

a Dependent Variable: Attitude Score
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HIO- There is no association between the perceived impact of technology on

patient care and user attitude towards using IT in the ED.

Tables 5.33.1 to 5.33.3 and Figure 5.26 show the results of simple linear regression

for the perceived impact of using the systems on patient care and users' attitudes towards

using IT in the ED. There was a significant (p<O.OOI)positive association between these

two variables, and perceived impact of using the systems on patient care accounted for

11.8% of the variation in users' attitudes towards using IT in the ED. This suggests that the

more positive the perceived impact of IT on patient care, the more positive the staff were

about using IT in the ED.

Table 5.33.1-Model Summary-HIO

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .344(a) .118 .116 2.472

a Predictors: (Constant), Impact on patient care

Table 5.33.2-ANOV A (b)-HIO

Sum of
Model Squares df Mean Square F Sig.

1 Regression 286.883 1 286.883 46.940 .000(a)

Residual 2139.114 350 6.112

Total 2425.997 351

a Predictors: (Constant), Impact on patient care
b Dependent Variable: Attitude Score

Table 5.33.3-Coefficients (a)-HIO

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.632 .133 34.797 .000

Impact on patient care .440 .064 .344 6.851 .000

a Dependent Variable: Attitude Score
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Hl l- There is no association between the user attitude towards using IT in the

ED and the reported IT use.

Tables 5.34.1 to 5.34.3 and Figure 5.27 show the results of simple linear regression

for users' attitudes towards using IT in the ED and the reported IT use. There was a

significant (p=O.OI6) positive association between these two variables, and the users'

attitudes towards using IT in the ED accounted for 1.7% of the variation in users' attitudes

towards using IT in the ED. This suggests that the more positive the staff were about using

IT in the ED, they reported spending more time using systems in the department; however,

this association was rather weak.

Table 5.34.1-Model Summary-Hll

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .132(a) .017 .014 10.9425

a Predictors: (Constant), Attitude Score

Table 5.34.2-ANOVA (b)-Hll

Sum of
Model Squares df Mean Square F Sig.

1 Regression 707.651 1 707.651 5.910 .016(a)

Residual 40112.040 335 119.737

Total 40819.691 336

a Predictors: (Constant), Attitude Score
b Dependent Variable: Reported IT usage - HourlWeek

Table 5.34.3-Coefficients (a)-H11

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 9.162 1.198 7.651 .000

Attitude Score .555 .228 .132 2.431 .016

a Dependent Variable: Reported IT usage - HourlWeek
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The results of the regression tests for the primary hypotheses are summarised in Table 5.35.

As Table 5.35 shows, nearly all null hypotheses were rejected and the associations between

different factors and users' attitudes were confirmed. Only H4 was not rejected.

Table 5.35-The results of the regression tests for the primary null hypotheses

Concept Primary hypotheses
p

value

Proportion
of variance

Null
hypothesis

status

In
U

iii~::s ._
"C ...•_ Cl)

> ....._ u
"Cca
C ...
- ca.co

HI-There is no association between user P<O.OOI
age and user attitude towards using IT in the
ED.

6% Rejected

H2-There is no association between user P<O.OOI
computer experience and user attitude
towards using IT in the ED.

9.7% Rejected

H3-There is no association between user P<O.OO 1
computer knowledge and user attitude
towards using IT in the ED.

10.5% Rejected

H4-There is no association between the P=0.258
perceived task complexity and user attitude
towards using IT in the ED.

0.4% Accepted

H5-There is no association between the P=0.035
perceived task interdependency and user
attitude towards using IT in the ED.

1.2% Rejected

s
:;::;

E.!!!
Cl) ...
.... CI)
In ....
>.uen!!

ca.cu

H6-There is no association between the P<O.OO 1
perceived ease of use of the systems and
user attitude towards using IT in the ED.

21.5% Rejected

H7-There is no association between the P<O.OOI
perceived usefulness of the systems and
user attitude towards usingIT in the ED.

33.6% Rejected

>.
.... C)
u .2
ca .... 0
Cl.OcE .c- u

.!

H8-There IS no association between the P<O .001
perceived individual impact of the systems
and user attitude towards using IT in the
ED.

38.7% Rejected

H9-There is no association between the P<O.OOI
perceived organisational impact of the
systems and user attitude towards using IT
in the ED.

11.6% Rejected

HI 0-There is no association between the
impact of technology on patient care and
user attitude towards using IT in the ED.
H l l-There is no association between theCl) "C Cl)

~ -g ~ ~ user attitude towards using IT in the ED and
=: ca Cl. I- the reported IT use.
~ ~-
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Multiple regression analysis (1)

In order to identify which of the primary independent variables had the most

influence on predicting users' attitudes towards using IT in the ED, multiple regression

analysis was applied using the 'stepwise' method. In stepwise regression, variables from

the regression equation are added or dropped, usually one at a time, to see any difference in

the proportion of variance explained in the dependent variable. This new figure shows how

important the independent variable is (Punch, 1998). In this method, all independent

variables were entered using a probability of F to enter ~0.05 and a probability of F to

remove at 2:0.10. As Table 5.36.1 shows, only four variables remained in the final model.

The correlation coefficient between users' attitudes towards using IT in the ED and four

selected variables, namely, the individual impact of technology, perceived usefulness,

perceived ease of use, and users' computer experiences was 0.705.

Table 5.36.1-Model Summary (e)-MRA (1)

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .638(a) .407 .405 2.028

2 .684(b) .467 .464 1.925

3 .700(c) .490 .485 1.887

4 .705(d) .496 .490 1.878

..
a Predictors: (Constant), Individual Impact score
b Predictors: (Constant), Individual impact score, Usefulness Score
c Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score
d Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score, Computer Experience
e Dependent Variable: Attitude Score

When all four variables included in the model, the proportion of the variance in the

dependent variable (users' attitudes), the R square, that was explained by the independent

variables was 0.496, or 49.6%. The contribution of each factor to the variance was as

follows: individual impact of technology (40.7%), perceived usefulness (6.0%), perceived

ease of use (2.3%), and users' computer experience (0.6%). This shows that the

independent variables accounted for almost 50% of the variation in the users' attitudes

towards using IT in the ED.
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As Table 5.36.2 shows, the regression model with four predictors was significantly

related to the users' attitudes, F(4) = 82.813, (p<0.001).

Table S.36.2-ANOVA (e)-MRA (1)

Sum of
Model Squares df Mean Square F Sig.

1 Regression 957.698 1 957.698 232.789 .000(a)

Residual 1394.654 339 4.114

Total 2352.352 340

2 Regression 1099.341 2 549.671 148.274 .000(b)

Residual 1253.011 338 3.707
i
I

Total 2352.352 340

3 Regression 1152.202 3 384.067 107.845 .000(c)

Residual 1200.150 337 3.561

Total 2352.352 340

4 Regression 1167.805 4 291.951 82.813 .000(d)

Residual 1184.547 336 3.525 :

Total 2352.352 340

..
a Predictors: (Constant), Individual Impact score
b Predictors: (Constant), Individual impact score, Usefulness Score
c Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score
d Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score, Computer Experience
e Dependent Variable: Attitude Score

Table 5.36.3 shows that the t test was significant for the predictors (p<0.001).

However, in model 4, the level of significant was slightly different, 'the perceived

individual impact of technology' (p<0.001), 'perceived usefulness' (p<0.001), 'perceived

ease of use' (p=0.001), and 'users' computer experiences' (p=0.036). The regression

model predicted that an increase in each of mentioned variables would improve users'

attitudes towards using IT in the ED, and the value of change (Beta) for 'the individual

impact of technology' was 0.345, for 'perceived usefulness' was 0.297, for 'perceived ease

of use' was 0.160, and for 'users' computer experiences' was 0.087. The standardised Beta
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values are measured in standard deviation units, and show the number of standard

deviations that the dependent variable will change, as a result of one standard deviation

change in independent variable.

Table 5.36.3-Coefficients (a)-MRA (1)

Model Unstandardised Coefficients Standardised Coefficients

B Std. Error Beta t Sig.

1 (Constant) 3.068 .147 20.922 .000

Individual impact score .758 .050 .638 15.257 .000

2 (Constant) 3.086 .139 22.162 .000

Individual impact score .537 .059 .452 9.058 .000
I

Usefulness Score .358 .058 .308 6.181 .000

3 (Constant) 2.842 .151 18.881 .000

Individual impact score .406 .067 .342 6.049 .000

Usefulness Score .367 .057 .316 6.462 .000

Ease of use Score .223 .058 .183 3.853 .000

4 (Constant) 2.301 .298 7.732 .000

Individual impact score .410 .067 .345 6.127 .000

Usefulness Score .345 .057 .297 6.006 .000

Ease of use Score .195 .059 .160 3.311 .001

Computer Experience .178 .084 .087 2.104 .036

a Dependent Variable: Attitude Score

Therefore, according to the stepwise regression model, four primary predictors, the

perceived individual impact of technology, the perceived usefulness, the perceived ease of

use, and users' computer experience could predict users' attitudes towards using IT in the

ED. The remaining variables (users' age, computer knowledge, perceived task

interdependency, organisational impact, and impact on patient care) were excluded from

the model, as their observed significance level was too large to be included in the model

(p>O.05).
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Secondary hypotheses-Environmental characteristics

In this section, the association between the users' attitudes towards using IT in the ED

and each of the questions related to the environmental characteristics are reported using simple

linear regression analysis. The null hypothesesare as follows.

Social Environment

H12- There is no association between the subjective norm in a setting and user

attitude towards using IT in the ED.

H 13- There is no association between the helpfulness of the senior staff in the use

of the information systems and user attitude towards using IT in the ED.

Organisational Environment

H14- There is no association between the adequacy of training III the use of

information systems and user attitude towards using IT in the ED.

H15- There is no association between the inadequacy of computers in the ED and

user attitude towards using IT in the ED.

H 16- There is no association between the user involvement in the process of

developing information systems for the ED and user attitude towards using IT in the ED.

Technological Environment

H17- There is no association between using bedside computer terminals in the ED

and user attitude towards using IT in the ED.

H18- There is no association between the inappropriateness of the location of

computer terminals and user attitude towards using IT in the ED.

H19- There is no association between using portable computers, such as handheld

devices and user attitude towards using IT in the ED.

H20- There is no association between the possibility of damage to the computer

terminals in the ED by violent patients or their relatives and user attitude towards using IT

in the ED.
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H12- There is no association between the subjective norm in a setting and user

attitude towards using IT in the ED.

Tables 5.37.1 to 5.37.3 and Figure 5.28 show the results of simple linear regression

for the subjective norm in a setting (discussed in Chapter 2) and users' attitudes towards

using IT in the ED. There was a significant (p<O.OOI)positive association between these

two variables, and subjective norm in a setting accounted for 6.1% of the variation in users'

attitudes towards using IT in the ED. This suggests that the stronger the subjective norm

about using the systems, the more positive the staff were about using the systems.

Table 5.37.1-Model Summary-H12

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .246(a) .061 .058 2.568

a Predictors: (Constant), People, who are Important to me In my work place, think that Ishould use
information systems in the ED.

Table 5.37.2-ANOVA (b)-H12

Sum of
Model Squares df Mean Square F Sig.

1 Regression 148.470 1 148.470 22.516 .000(a)

Residual 2301.280 349 6.594

Total 2449.749 350

a Predictors: (Constant), People, who are Important to me In my work place, think that I should use
information systems in the ED.
b Dependent Variable: Attitude Score

Table 5.37.3-Coefficients (a)-H12

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.102 .161 25.507 .000

People, who are
important to me in my
work place, think that I .854 .180 .246 4.745 .000
should use information
systems in the ED.

a Dependent Variable: Attitude Score
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People, who are important to me in my work place, think that I should use
information systems in the ED.

Figure 5.28- Scatter diagram for the users' attitudes towards using IT in the

ED against the subjective norm in a setting
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H13- There is no association between the helpfulness of the senior staff in the use

of the information systems and user attitude towards using IT in the ED.

Tables 5.38.1 to 5.38.3 and Figure 5.29 show the results of simple linear regression

for the helpfulness of the senior staff in the use of the information systems and users'

attitudes towards using IT in the ED. There was a significant (p<O.OOI) positive

association between these two variables, and the helpfulness of the senior staff in the use of

the information systems accounted for 3.7% of the variation in users' attitudes towards

using IT in the ED. This suggests that the more helpful the senior staff were in the use of

the systems, the more positive their colleagues were about using IT in the ED.

Table S.38.1-Model Summary-Hl3

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .194(a) .037 .035 2.586

a Predictors: (Constant), In the ED, the senior staff have been helpful In the use of the Information systems.

Table S.38.2-ANOV A (b)-H13

Sum of
Model Squares df Mean Square F Sig.

1 Regression 92.096 1 92.096 13.774 .000(a)

Residual 2366.904 354 6.686

Total 2459.000 355

a Predictors: (Constant), In the ED, the senior staff have been helpful In the use of the information systems.
b Dependent Variable: Attitude Score

Table S.38.3-Coefficients (a)-HI3

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.251 .153 27.853 .000

In the ED, the senior
staff have been helpful

.612 .165 .194 3.711 .000
in the use of the
information systems.

a Dependent Variable: Attitude Score

296



B X X X X X

X X X X

X X X X

X X X

X X
Cl)
l- X X X0
(J x x xCl)
Cl) x x x
"C::s 0 x x x-E x x x-c x x

-4 X X

x x-.
-2 -1 0 2

In the ED, the senior staff have been helpful in the use of the information
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Figure 5.29- Scatter diagram for the users' attitudes towards using IT in the

ED against the helpfulness of the senior staff in the use of the information systems.
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H14- There is no association between the adequacy of training in the use of

information systems and user attitude towards using IT in the ED.

Tables 5.39.1 to 5.39.3 and Figure 5.30 show the results of simple linear regression

for the adequacy of training in the use of the information systems and users' attitudes

towards using IT in the ED. There was a significant (p=0.002) positive association

between these two variables, and the adequacy of training in the use of the information

systems accounted for 2.6% of the variation in users' attitudes towards using IT in the ED.

This suggests that the more the staff were satisfied with the adequacy of training in the use

of information systems, the more positive they were about using the systems

Table 5.39.1-Model Summary-H14

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .160(a) .026 .023 2.598

. .
a Predictors: (Constant), Adequate training In the use of Information systems has been provided for the staff .

Table 5.39.2-ANOV A (b)-H14

Sum of
Model Squares df Mean Square F Sig.

1 Regression 62.831 1 62.831 9.306 .002(a)

Residual 2390.158 354 6.752

Total 2452.989 355

. .
a Predictors: (Constant), Adequate training In the use of Information systems has been provided for the staff .
b Dependent Variable: Attitude Score

Table 5.39.3-Coefficients (a)-H14

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.517 .138 32.751 .000

Adequate training in the
use of information

.418 .137 .160 3.051 .002systems has been
provided for the staff.

a Dependent Vanable: Attitude Score
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Figure 5.30- Scatter diagram for the users' attitudes towards using IT in the

ED against the adequacy of training in the use of information systems
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H15- There is no association between the inadequacy of computers in the ED and

user attitude towards using IT in the ED.

Tables 5.40.1 to 5.40.3 and Figure 5.31 show the results of simple linear regression

for the inadequacy of computers in the ED and users' attitudes towards using IT in the ED.

There was no significant (p=0.882) association between these two variables. This suggests

that the inadequacy of computers might not be an important issue in the settings of the

study.

Table S.40.I-Model Summary-HIS

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .008(a) .000 -.003 2.625

a Predictors: (Constant), Currently, computers are not adequate In the ED.

Table S.40.2-ANOV A (b)-HIS

Sum of
Model Squares df Mean Square F Sig.

1 Regression .152 1 .152 .022 .882(a)

Residual 2438.778 354 6.889

Total 2438.930 355

a Predictors: (Constant), Currently, computers are not adequate In the ED.
b Dependent Variable: Attitude Score

Table S.40.3-Coefficients (a)-HIS

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.519 .144 31.480 .000

Currently,
computers are

.019 .130 .008 .149 .882not adequate
in the ED.

a Dependent Variable: Attitude Score
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Currently, computers are not adequate in the ED.

Figure 5.31- Scatter diagram for the users' attitudes towards using a IT in the

ED against the inadequacy of computers in the ED
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H16- There is no association between the user involvement in the process of
developing information systemsfor the ED and user attitude towards using IT.

Tables 5.41.1 to 5.41.3 and Figure 5.32 show the results of simple linear regression

for user involvement in the process of developing information systems for the ED and

users' attitudes towards using IT in the ED. There was a significant (p=0.023) positive

association between these two variables, and the involvement of users in the process of

developing information systems for the ED accounted for 1.5% of the variation in users'

attitudes towards using IT in the ED. This suggests that the more the staff were involved in

the process of developing information systems for the ED, the more positive they were

about using the systems.

Table 5.41.1-Model Summary-H16

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .121(a) .015 .012 2.603

a Predictors: (Constant). Users should be Involved In the process of developing Information systems for the ED.

Table 5.41.2-ANOV A (b)-H16

Sum of
Model Squares df Mean Square F Sig.

1 Regression 35.576 1 35.576 5.252 .023(a)

Residual 2384.582 352 6.774

Total 2420.158 353

a) Predictors: (Constant). Users should be Involved In the process of developing information systems for the ED.
b) Dependent Variable: Attitude Score

Table 5.41.3-Coefficients (a)-H16

Unstandardised Standardised
Coefficients Coefficients t Sig.

Model B Std. Error Beta B Std. Error

1 (Constant) 4.029 .259 15.554 .000

Users should be involved in
the process of developing

.492 .215 .121 2.292 .023information systems for the
ED.

a Dependent Vanable: Attitude Score
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Figure 5.32- Scatter diagram for the users' attitudes towards using IT in the

ED against the user involvement in the process of developing information systems for

the ED
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H17- There is no association between using bedside computer terminals in the

ED and user attitude towards using IT in the ED.

Tables 5.42.1 to 5.42.3 and Figure 5.33 show the results of simple linear regression

for using bedside computer terminals in the ED and users' attitudes towards using IT in the

ED. There was a significant (p<O.OOI)positive association between these two variables,

and using bedside computer terminals in the ED accounted for 4.2% of the variation in

users' attitudes towards using IT in the ED. This suggests that the staff who were more

positive about using bedside computer terminals in the ED, were more positive about using

IT in the ED.

Table 5.42.1-Model Summary-H17

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .206(a) .042 .040 2.569

a Predictors: (Constant), USing bedside computer terminals In the ED ISa good Idea.

Table 5.42.2-ANOV A (b)-H17

Sum of
Model Squares df Mean Square F Sig.

1 Regression 103.378 1 103.378 15.669 .000(a)

Residual 2335.552 354 6.598

Total 2438.930 355

a Predictors: (Constant), USing bedside computer terminals In the ED ISa good Idea.
b Dependent Variable: Attitude Score

Table 5.42.3-Coefficients (a)-H17

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.404 .. 139 31.688 .000

Using bedside
computer terminals in .511 .129 .206 3.958 .000
the ED is a good idea.

a Dependent Vanable: Attitude Score
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Using bedside computer terminals in the ED is a good idea.

Figure 5.33- Scatter diagram for the users' attitudes towards using IT in the

ED against using bedside computer terminals in the ED
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H18- There is no association between the inappropriateness of the location of

computer terminals and user attitude towards using IT in the ED.

Tables 5.43.1 to 5.43.3 and Figure 5.34 show the results of simple linear regression

for the inappropriateness of the location of the computer terminals and users' attitudes

towards using IT in the ED. There was a significant (p=0.027) positive association

between these two variables, and the inappropriateness of the location of the computer

terminals accounted for 1.4% of the variation in users' attitudes towards using IT in the

ED. This suggests that the staff who thought that the location of the current computer

terminals was not appropriate, were more positive about using IT in the ED. It seemed that

the location of the systems was more important for those respondents who were positive

about using them.

Table 5.43.1-Model Summary-H1S

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .117(a) .014 .011 2.604

a Predictors: (Constant), The location of the current computer terminals IS not appropriate.

Table 5.43.2-ANOVA (b)-H1S

Sum of
Model Squares df Mean Square F Sig.

1 Regression 33.466 1 33.466 4.937 .027(a)

Residual 2393.081 353 6.779

Total 2426.546 354

a Predictors: (Constant), The location of the current computer terminals IS not appropriate.
b Dependent Variable: Attitude Score

Table 5.43.3-Coefficients (a)-H1S

Unstandardised Standardised
Coefficients Coefficients t Sig.

Model B Std. Error Beta B Std. Error

1 (Constant) 4.490 .139 32.302 .000

The location of the current
computer terminals is not .305 .137 .117 2.222 .027

appropriate.

a Dependent Variable: Attitude Score
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The location of the current computer terminals is not appropriate.

Figure 5.34- Scatter diagram for the users' attitudes towards using IT in the

ED against the inappropriateness of the location of the computers terminals
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H19- There is no association between using portable computers, such as

handheld devices and user attitude towards using IT in the ED.

Tables 5.44.1 to 5.44.3 and Figure 5.35 show the results of simple linear regression

for the users' views about using portable computers, such as handheld devices and users'

attitudes towards using IT in the ED. There was a significant (p<O.OOI) positive

association between these two variables, and users' views about using portable computers,

such as handheld devices accounted for 4.9% of the variation in users' attitudes towards

using IT in the ED. This suggests that the staff who were more positive about using

portable computers, such as handheld devices, were more positive about using IT in the

ED.

Table 5.44.1-Model Summary-H19

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .222(a) .049 .047 2.559

a Predictors: (Constant), Portable computers, such as handheld devices are suitable to be used In the ED.

Table 5.44.2-ANOVA (b)-H19

Sum of
Model Squares df Mean Square F Sig.

1 Regression 120.412 1 120.412 18.385 .000(a)

Residual 2318.517 354 6.549

Total 2438.930 355

a Predictors: (Constant), Portable computers, such as handheld devices are suitable to be used In the ED.
b Dependent Variable: Attitude Score

Table 5.44.3-Coefficients (a)-H19

Unstandardised Standardised
Coefficients Coefficients t Sig.

-------- ---~.~-~ ~------------- ---.-,.- ..--~- r------~--
Model B Std. Error Beta B Std. Error

1 (Constant) 4.385 .139 31.562 .000

Portable computers, such as
handheld devices are suitable .522 .122 .222 4.288· .000
to be used in the ED.

a Dependent Variable: Attitude Score

308



8 X X X x

:1x x x x
x x x x
x x x

f x -Square = 0.05

0 X X X X
(,)
U) X X X X
Cl) X X X"C
::l X X X-E X X X X«

X X

-4 X X X

X xl
I I I I
-2 -1 0 2

Portable computers, such as handheld devices are suitable to be used in the
ED.

Figure 5.35- Scatter diagram for the users' attitudes towards using IT in the

ED against the users' views about using portable computers, such as handheld devices
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H20- There is no association between the possibility of damage to the computer

terminals in the ED by violent patients or their relatives and user attitude towards using

IT in the ED.

Tables 5.45.1 to 5.45.3 and Figure 5.36 show the results of simple linear regression

for the users' views about the possibility of damage to the computer terminals by violent

patients or their relatives and users' attitudes towards using IT in the ED. The results

showed that there was no significant (p=0.308) association between these two variables.

Table 5.45.1-Model Summary-H20

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 .054(a) .003 .000 2.621

a Predictors: (Constant), Computer terminals In the ED can be damaged by violent patients or their relatives.

Table 5.45.2-ANOVA (b)-H20

Sum of
Model Squares df Mean Square F Sig.

1 Regression 7.171 1 7.171 1.044 .308(a)

Residual 2431.758 354 6.869

Total 2438.930 355

a Predictors: (Constant), Computer terminals In the ED can be damaged by violent patients or their relatives.
b Dependent Variable: Attitude Score

Table 5.45.3-Coefficients (a)-H20

Unstandardised Standardised
Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 4.620 .173 26.653 .000

Computer terminals in the
ED can be damaged by

-.153 .149 -.054 -1.022 .308violent patients or their
relatives.

a Dependent Variable: Attitude Score

310



8 X X X X X

X X X

X X X

~ X X

~
4 X X X

-Square = 0.00
0 X X X X
(J
Cl) X X X X X
Cl)

X X X X""C::s X... 0 X X
E
<C X X

X

-4 X X

X xl
I I I I

-2 -1 0 2

Computer terminals in the ED can be damaged by violent patients or their
relatives.

Figure 5.36- Scatter diagram for the users' attitudes towards using IT in the

ED against the possibility of damage to the computer terminals in the ED by violent

patients or their relatives
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The results of the regression tests for the secondary hypotheses are summarised in table

5.46. As table 5.46 shows most of the null hypotheses were rejected and the

associations between the environmental variables and users' attitudes were confirmed.

However, HIS and H20 were not rejected.

Table 5.46- The result of regression tests for the secondary null hypotheses

Proportion
p of Null

Concept Secondary hypotheses value variance hypothesis
status

- HI2-There is no association between the P<O.OOI 6.1% Rejecteds:::::
Cl)

E subjective norm in a setting and user attitude
s::::: towards using IT in the ED.e
'> HI3-There IS no association between the P<O.OOI 3.7% Rejectedew helpfulness of the senior staff in the use of the
'i'u information systems and user attitude towards
0 using IT in the ED.(/)- HI4-There IS no association between the P=0.002 2.6% Rejected
s::::: adequacy of training in the use of informationCl)

E systems and user attitude towards using IT inee the ED.'>
s::::: HIS-There is no association between the P=0.882 0% Acceptedw
ca inadequacy of computers in the ED and user
s::::: attitude towards using IT in the ED.0
;;

H 16-There is no association between the user 1.5% Rejectedca P=0.023.!!!
s::::: involvement in the process of developingca
OJ information systems for the ED and user..
0 attitude towards using IT in the ED.

HI 7-There is no association between using P<O.OOI 4.2% Rejected
bedside computer terminals in the ED and
user attitude towards using IT in the ED.- HI8-There is no association between the P=0.027 1.4% Rejecteds:::::

Cl)
appropriateness of the location of computerEe terminals and user attitude towards using IT ine

'> the ED.
s:::::w H19- There is no association between using P<O.OOI 4.9% Rejected
'i portable computers, such as handheld devices.~
C) and user attitude towards using IT in the ED.0
'0
s:::::.c H20- There is no association between the P=0.308 0.03% Acceptedo
Cl)

possibility of damage to thet- computer
terminals in the ED by violent patients or their
relatives and user attitude towards using IT in
the ED.
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Multiple regression analysis (2)

In order to identify which independent variables among the environmental

factors were the most influential ones in predicting users' attitudes towards using IT in

the ED, multiple regression analysis was applied using the 'stepwise' method. As Table

5.47.1 shows, five variables remained and others were excluded. The correlation

coefficient between the users' attitudes towards using IT in the ED and five selected

variables, 'subjective norm, using handheld devices, the location of the computer

terminals, using bedside computer terminals, and the adequacy of training in the use of

the systems', was 0.393.

Table 5.47.1- Model Summary (f)-MRA (2)

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .260(a) .068 .065 2.546

2 .335(b) .112 .107 2.488

3 .360(c) .130 .122 2.467

4 .381 (d) .145 .135 2.448

5 .393(e) .155 .142 2.438

a Predictors: (Constant), People, who are Important to me In my work place, think that I should use
information systems in the ED.
b Predictors: (Constant), People, who are important to me in my work place, think that I should use
information systems in the ED., Portable computers, such as handheld devices are suitable to be used in
the ED.
c Predictors: (Constant), People, who are important to me in my work place, think that I should use
information systems in the ED., Portable computers, such as handheld devices are suitable to be used in
the ED., The location of the current computers terminals is not appropriate.
d Predictors: (Constant), People, who are important to me in my work place, think that I should use
information systems in the ED., Portable computers, such as handheld devices are suitable to be used in
the ED., The location of the current computers terminals is not appropriate., Using bedside computer
terminals in the ED is a good idea.
e Predictors: (Constant), People, who are important to me in my work place, think that I should use
information systems in the ED., Portable computers, such as handheld devices are suitable to be used in
the ED., The location of the current computers terminals is not appropriate., Using bedside computer
terminals in the ED is a good idea., Adequate training in the use of information systems has been provided
for the staff.
f Dependent Variable: Attitude Score

When all five variables included in the model, the proportion of the variance in

the dependent variable (users' attitudes), i.e., the R square was 0.l55, or 15.5%. This

shows that the influence of the remaining environmental variables accounts for about

15.5% of the variation in the users' attitudes towards using IT in the ED. The

contribution of each factor was as follows: subjective norm (6.8%), using handheld

devices (4.4%), the location of the computer terminals (1.8%), using bedside computer
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terminals (1.5%), and the adequacy of training in the use of the systems' (1%). As

Table 5.47.2 shows, the regression model with five predictors (model 5) was

significantly related to the users' attitudes (p < 0.001).

Table S.47.2-ANOV A (f)-MRA (2)

Sum of
Model Squares df Mean Square F Sig.

1 Regression 162.383 1 162.383 25.057 .000(a)

Residual 2235.761 345 6.480

Total 2398.144 346

2 Regression 268.720 2 134.360 21.705 .000(b)

Residual 2129.424 344 6.190

Total 2398.144 346

3 Regression 310.644 3 103.548 17.014 .000(c)

Residual 2087.500 343 6.086

Total 2398.144 346

4 Regression 347.875 4 86.969 14.507 .000(d)

Residual 2050.269 342 5.995

Total 2398.144 346

5 Regression 370.987 5 74.197 12.481 .000(e)

Residual 2027.157 341 5.945

Total 2398.144 346

a Predictors: (Constant), People, who are Important to me In my work place, think that I should use
information systems in the ED.
b Predictors: (Constant), People, who are important to me in my work place, think that I should use
information systems in the ED., Portable computers, such as handheld devices are suitable to be used in
the ED.
c Predictors: (Constant), People, who are important to me in my work place, think that I should use
information systems in the ED., Portable computers, such as handheld devices are suitable to be used in
the ED., The location of the current computers terminals is not appropriate.
d Predictors: (Constant), People, who are important to me in my work place, think that I should use
information systems in the ED., Portable computers, such as handheld devices are suitable to be used in
the ED., The location of the current computers terminals is not appropriate., Using bedside computer
terminals in the ED is a good idea.
e Predictors: (Constant), People, who are important to me in my work place, think that I should use
information systems in the ED., Portable computers, such as handheld devices are suitable to be used in
the ED., The location of the current computers terminals is not appropriate., Using bedside computer
terminals in the ED is a good idea., Adequate training in the use of information systems has been provided
for the staff.
f Dependent Variable: Attitude Score
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As Table 5.47.3 shows, the regression model predicted that an increase in each

of mentioned variables would improve users' attitudes towards using IT in the ED, and

the value of change (Beta) for 'subjective norm' was 0.221, for 'using handheld

devices' was 0.173, for 'the location of the computer terminals' was 0.134, for 'using

bedside computer terminals' was 0.131, and for 'the adequacy of training in the use of

the systems' was 0.100. The remaining variables, i.e., the helpfulness of the senior staff

in the use of information systems and user involvement in the process of developing

information systems for the ED were excluded from the model, as their observed

significance level was too large for being included in the model (p>0.05).

Summary

So far, the results of the multiple regression analyses has shown that nine

variables (four primary and five secondary variables) were the most important factors in

predicting the users' attitudes towards using IT in the ED. The primary variables were

'the individual impact of technology', 'perceived usefulness', 'perceived ease of use',

and 'users' computer experience'. The proportion of the variance of the dependent

variable (users' attitudes) was about 50% when these four variables considered together.

The secondary variables were 'subjective norm, using handheld devices, the

location of the computer terminals, using bedside computer terminals, and the adequacy

of training in the use of the systems'. The proportion of the variance of the dependent

variable (users' attitudes) was about 15.5% when these five variables considered

together.

The next step was to identify the most influential factors when the primary and

secondary variables considered altogether. Therefore, a final multiple regression

analysis was conducted, and its results are reported in the next section.
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Table 5.47.3-Coefficients(a)-MRA (2)

Unstandardised Standardised
Coefficients Coefficients

Std.
Model B Error Beta t Sig.

1 (Constant) 4.127 .160 25.813 .000
People, who are important to me in my work
place, think that I should use information .901 .180 .260 5.006 .000
systems in the ED.

2 (Constant) 4.019 .158 25.375 .000
People, who are important to me in my work
place, think that I should use information .866 .176 .250 4.923 .000
systems in the ED.

Portable computers, such as handheld .491 .119 .211 4.145 .000
devices are suitable to be used in the ED.

3 (Constant) 3.976 .158 25.182 .000
People, who are important to me in my work
place, think that I should use information .851 .175 .246 4.875 .000
systems in the ED.

Portable computers, such as handheld .534 .119 .229 4.498 .000
devices are suitable to be used in the ED.

The location of the current computers .350 .133 .134 2.625 .009
terminals is not appropriate

4 (Constant) 3.954 .157 25.192 .000
People, who are important to me in my work
place, think that I should use information .811 .174 .234 4.658 .000
systems in the ED.

Portable computers, such as handheld .402 .129 .172 3.111 .002
devices are suitable to be used in the ED.

The location of the current computers .379 .133 .145 2.854 .005
terminals is not appropriate

Using bedside computer terminals in the ED .344 .138 .139 2.492 .013
is a good idea.

5 (Constant) 3.994 .158 25.340 .000
People, who are important to me in my work
place, think that I should use information .765 .175 .221 4.372 .000systems in the ED.

Portable computers, such as handheld .404 .129 .173 3.142 .002devices are suitable to be used in the ED.

The location of the current computers .352 .133 .134 2.644 .009
terminals is not appropriate.

Using bedside computer terminals in the ED .326 .138 .131 2.364 .019
is a good idea.

Adequate training in the use of information .261 .133 .100 1.972 .049
systems has been provided for the staff.

a Dependent Variable: Attitude Score
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Final multiple regression analysis (3)

In order to identify the most important independent variables that might

influence users' attitudes towards using IT in the ED, predictor variables derived from

multiple regressions (1) and (2) were entered into multiple regression analysis (3) using

the 'stepwise' method. As Table 5.48.1 shows, the multiple regression analysis

included five main variables, the perceived individual impact of technology, perceived

usefulness, perceived ease of use, subjective norm, and users' computer experience

which contributed to 49.4% of variation in the users' attitudes. The influence of the

perceived individual impact of technology accounted for 38.9% of the variation in the

users' attitudes. Perceived usefulness and perceived ease of use contributed to 7.1%

and 1.8% of variation in the users' attitudes respectively. Finally, subjective norm and

users' computer experience accounted for 0.9% and 0.7% of the variation in the users'

attitudes respectively.

Table 5.48.1-Model Summary (f)-MRA (3)

Model R R Square Adjusted R Square Std. Error of the Estimate

1 .624(a) .389 .388 2.069

2 .678(b) .460 .457 1.948

3 .691 (c) .478 .473 1.919

4 .698(d) .487 .481 1.905

5 .703(e) .494 .486 1.895

..
a Predictors: (Constant), Individual Impact score
b Predictors: (Constant), Individual impact score, Usefulness Score
c Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score
d Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score, People, who are
important to me in my work place, think that I should use information systems in the ED.
e Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score, People, who are
important to me in my work place, think that I should use information systems in the ED., Computer
Experience
f Dependent Variable: Attitude Score
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As Table 5.48.2 shows the association between the predictors in the final model

(modelS) and users' attitudes was significant (p<O.OOI).

Table S.4S.2-ANOV A (f)-MRA (3)

Sum of
Model Squares df Mean Square F Sig.

1 Regression 933.831 1 933.831 218.128 .000(a)

Residual 1464.143 342 4.281

Total 2397.974 343

2 Regression 1103.781 2 551.890 145.415 .000(b)

Residual 1294.193 341 3.795

Total 2397.974 343

3 Regression 1145.936 3 381.979 103.729 .000(c)

Residual 1252.038 340 3.682

Total 2397.974 343

4 Regression 1168.148 4 292.037 80.500 .OOO(d)

Residual 1229.826 339 3.628

Total 2397.974 343

5 Regression 1184.387 5 236.877 65.974 .000(e)

Residual 1213.587 338 3.590

Total 2397.974 343

..
a Predictors: (Constant), Individual Impact score
b Predictors: (Constant), Individual impact score, Usefulness Score
c Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score
d Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score, People, who are
important to me in my work place, think that I should use information systems in the ED.
e Predictors: (Constant), Individual impact score, Usefulness Score, Ease of use Score, People, who are
important to me in my work place, think that I should use information systems in the ED., Computer
Experience
f Dependent Variable: Attitude Score

As Table 5.48.3 shows, in the final model (modelS), the regression model

predicted that an increase in each of the independent variables would improve users'

attitudes towards using IT in the ED, and the value of change (Beta) for 'perceived

individual impact of technology' was 0.334, for 'perceived usefulness' was 0.294, for

'perceived ease of use' was 0.136, and for 'subjective norm' was 0.100, and for 'users'

computer experience' was 0.089.
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Table 5.48.3-Coefficients (a)-MRA (3)

Unstandardised Standardised
Model Coefficients Coefficients

B Std. Error Beta t Sig.

1 (Constant) 3.073 .148 20.770 .000

Individual impact score .745 .050 .624 14.769 .000

2 (Constant) 3.076 .139 22.079 .000

Individual impact score .513 .059 .430 8.732 .000

Usefulness Score .385 .058 .329 6.692 .000

3 (Constant) 2.866 .151 19.021 .000

Individual impact score .392 .068 .328 5.748 .000

Usefulness Score .398 .057 .341 7.006 .000

Ease of use Score .197 .058 .164 3.383 .001

4 (Constant) 2.742 .158 17.394 .000

Individual impact score .395 .068 .331 5.842 .000

Usefulness Score .365 .058 .312 6.290 .000

Ease of use Score .195 .058 .161 3.365 .001

People, who are important to me in
my work place, think that I should .345 .140 .100 2.474 .014
use information systems in the ED.

5 (Constant) 2.192 .303 7.245 .000

Individual impact score .398 .067 .334 5.916 .000

Usefulness Score .344 .059 .294 5.875 .000

Ease of use Score .164 .059 .136 2.775 .006

People, who are important to me in
my work place, think that I should .346 .139 .100 2.490 .013
use information systems in the ED.

Computer Experience .182 .086 .089 2.127 .034

a Dependent Variable: Attitude Score

Therefore, according to the stepwise regression analysis, five predictors, the

perceived individual impact of technology, perceived usefulness, perceived ease of use,

subjective norm and users' computer experience were identified as the most important

factors to predict users' attitudes towards using IT in the ED. The remaining variables
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(users' views about using handheld devices, users' VIews about the location of the

computer terminals, users' views about using bedside computer terminals, and the

adequacy of training in the use of the systems) were excluded from the model, as their

observed significance level was too large to be included in the model (p>O.05). Figure

5.37 shows the main predictors in the model. As Figure 5.37 shows, the association

between the perceived individual impact of technology and user attitude was the

strongest association, and the association between user computer experience and user

attitude was the weakest association. The association between user attitude and

reported IT usage was also rather weak.

Reported IT

User attitude towards
using IT

Subjective
norm

Computer
experience

Perceived
usefulness

System
characteristics

Impact
of technology

Environmental
Characteristics

User
characteristics

Figure 5.37- A revised model of factors influencing attitudes towards, and

use of, IT in the ED

320



5.11. Discussion

As noted in the previous chapters, grven the benefits of using information

technology in the ED, for example, improving the accessibility of patient information at

the point of care, it is important to know how it is possible to improve users' attitudes

towards using these systems. The results of the qualitative study (Chapter 4) suggested

that the characteristics of users, their tasks, systems, and the environment as well as the

impact of technology could influence users' attitudes and subsequent use of IT in the

ED. Each of these factors included several aspects; therefore, a number of hypotheses

were set up to investigate the associations between the mentioned variables and users'

attitudes using a quantitative approach.

The quantitative study was conducted in three EDs. The use of computerised

systems in the EDs was mandatory and users were able to use specific functions of the

systems based on their access level. The use of the systems was mainly influenced by

the nature of their jobs, their needs, and the functions of the systems that the users were

given access. Overall, the results showed that ED staff attitudes towards using IT in the

ED were positive, and they did not want to stop using computers. Although the

response rate of the study was high, the positive attitude might be due to a response

bias, for example, completing the questionnaire by the participants who were interested

in using IT. Moreover, the settings of the study were limited to three EDs; therefore,

ED staff who are working in other EDs, might have different attitudes towards using IT

in the ED.

The results also showed that the association between user attitude and reported

IT usage was rather weak. This was probably because staff might have little choice

about whether they use systems or not. Another reason might be related to the

measurement of IT use in this study. Since it was not possible to measure the use of ED

information systems precisely, the respondents were asked to report the amount of time

they spent using ED information systems in a week. For example, while most of the

receptionists reported that they used computerised systems for 37.5 hours in a week,

some clinicians reported that they spent only 1-2 hours on using a computer in the ED

weekly. Therefore, the reported IT use might be different from the actual IT use and as

a result, the association between users' attitudes and IT use was shown to be weak.
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The results of simple linear regression showed that there were associations

between most of the variables and users' attitudes. However, the results of the multiple

regression analysis excluded a number of these variables, as they were no longer

significant in the presence of other variables. For example, when the associations

between the primary variables including the characteristics of users, their tasks,

systems, the impact of technology, and users' attitudes were investigated, only four

variables remained in the model. These variables contributed to 49.6% of the variance

in the dependent variable, i.e., users' attitudes towards using IT in the ED, and the

perceived individual impact of technology was the most influential factor (40.7%). It

seemed that other factors such as users' age, computer knowledge, and task

characteristics might be less important compared to the aforementioned factors, or their

influence could be explained by the other variables included in the final model.

Similarly, in the second multiple regression analysis, the environmental

characteristics including the social, organisational, and technological variables were

examined together. The results showed that there were associations between most of

these variables and users' attitudes towards using IT in the ED, and the multiple

regression analysis showed that these variables contributed to 15.5% of the variance in

the dependent variable (users' attitudes). The most influential factor was the subjective

norm that explained 6.8% of the variance in users' attitudes towards using IT in the ED.

Finally, the third multiple regression analysis was used to assess the relative

importance of both primary and secondary variables that might influence users'

attitudes towards using IT in the ED. The results showed that the final model included

five main variables. In this model, the highest correlation coefficient was related to 'the

individual impact of technology', which contributed to 38.9% of variation in users'

attitudes towards using IT in the ED. The influence of 'perceived usefulness' (7.1%)

was more than the influence of 'perceived ease of use' (1.8%), 'subjective norm'

(0.9%), and 'users' computer experience' (0.7%). The proportion of the variance in the

dependent variable (users' attitudes) explained by these variables was about 49.4%

when these were considered altogether. It appeared that ED staff had a more positive

attitude towards using IT in the ED, if they recognised that the impact of technology at

an individual level (e.g., users' tasks) was positive, and if the systems were perceived to
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be useful. The perceived ease of use, subjective norm, and users' computer experience

seemed to be less important.

In a study conducted by Seckman et al. (2001), the researchers investigated

clinicians' perspectives about the use of wireless technology in a hospital, and found

that the relationship between the technology adoption and perceived usefulness was the

strongest relationship and explained 50% of the variance in the adoption of technology.

Perceived ease of use and impact each contributed to 27% and 21% of variance in

adoption respectively. Seckman et al. (2001) used the squared value of Spearman rho to

explain variations in the dependent variable, namely, adoption of technology. In their

study, adoption meant subject's intent to continue using wireless technology. While the

main determinants of technology adoption in Seckman et aI.' s (2001) study are similar

to the findings of the current study, their contributions to the variance in the dependent

variable are different. In the current study, the perceived impact and the perceived

usefulness of technology were the most influential factors and the perceived ease of use

was less important. In contrast to the current study, Seckman et al. (2001) did not use

multiple regression to examine the strength of the variables altogether.

While the main aim of implementing information systems in clinical settings is

to improve efficiency and effectiveness (Davis, 1993), the possibility of no

improvement, or even the negative impacts should not be underestimated. As noted

earlier, the perceived individual impact of technology had a significant effect on users'

attitudes compared to other variables, and the more positive the perceived individual

impact of technology, the more positive the staff were about using IT in the ED. The

converse of the current findings is also true. For example, Ammenwerth et al.'s

(2003b) found that an increase in the documentation time caused users to show negative

attitudes towards using a computer in nursing. This might be due to a lack of fit

between the actual practices and the system functions. However, Ammenwerth et al. 's

(2003b) study was different from the current research as, in their study, the adoption of

a new nursing information and communication system was investigated in four hospital

wards (two psychiatric, one paediatric and one dermatologic ward) at three times. The

researchers used non-parametric tests and the Spearman correlation coefficient, rather

than regression analyses.
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Similarly, Moody et al.'s (2004) study showed that users may have different

perspectives about the impact of technology. In their study, 64% of respondents

perceived that the nursing workload had not decreased by using EHR in the hospital,

and 75% of respondents thought that it had improved documentation. In Moody et al.'s

(2004) study, all nursing personnel with access to the clinical documentation system

from 23 units participated. In order to analyse data, t tests and bivariate correlations

were used.

In the current study, the perceived usefulness of an information system made a

greater contribution to change users' attitudes towards using IT than the perceived ease

of use (7.1% vs. 1.8%). The results are consistent with Davis' (1993) findings, which

showed that the influence of perceived usefulness on users' attitudes was much stronger

than the influence of perceived ease of use. In the study conducted by Chismar and

Wiley-Patton (2002), the researchers investigated the adoption of the Internet and

Internet-based health applications (lHA) among paediatricians. The results of their

study showed that perceived usefulness had a significant influence on the use of the

internet by doctors; however, perceived ease of use was not significant. Chismar and

Wiley-Patton (2002) suggested that users might be willing to use a beneficial system,

even if it was not easy to use. However, the results of the current study showed that

system usefulness and ease of use were both important for the ED staff. A possible

explanation for the results might be the characteristics of the ED in which the speed of

care and decision making is of high importance. Therefore, the systems have to be easy

to use to save users' time, and useful to improve users' performance. Although system

usefulness and ease of use both are important factors, these can be affected by the

technical prerequisites. For example, according to Bastholm Rahmner et al. (2004), the

shortage of computers can influence the use of the system, no matter how useful the

system is perceived by users.

In terms of perceived ease of use, as the systems were not new to the majority of

ED staff and they used the systems on a daily basis, it is assumed that gaining

experience with using the systems could influence users' perceptions of the systems'

ease of use. The users' computer knowledge and experience of using other

computerised systems, or other computer applications, could also influence perceived

ease of use of the systems.
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The importance of the subjective norm could be related to the context of the use

of IT in the ED, which was mandatory, and the views of the senior staff about using a

computer in the department could influence other staff attitudes towards using IT. It is

worth noting that where the IT use is voluntary subjective norm might have no

influence on intention to use the systems (Chismar and Wiley-Patton, 2002).

The other important factor was user computer experience. The results are

consistent with the findings of Moody et al. (2004), who examined differences between

attitude scores of experienced and non-experienced computer users. In Moody et al.'s

(2004) study, the experienced computer users' attitudes were more favourable towards

the use of EHR than the non-experienced users. Ammenwerth et al. (2003b) also found

that there was a significant positive correlation between computer experience and

computer acceptance in general (r=0.5, p<0.05).

Finally, according to Ward et al. (2008), user attitude is a significant factor

influencing the acceptance of an information system. The results here showed that

users' attitudes towards using IT in the ED were mainly positive. However, while it

was expected to see a strong association between the users' attitudes and reported IT

usage, the results showed that this association was relatively weak, and users' attitudes

only contributed to 1.7% of variation in the reported IT use. Although the results

suggested that the more positive the staff were about using IT in the ED, the more they

would use information system; this increase was quite small. This might be due to the

amount of IT usage, which was reported by the respondents, rather than being measured

precisely. Moreover, it seems that the mandatory use of information systems, the use of

a computer on a need-to-use basis, and the users' access level were some of the

important mediating factors which might influence the relationship between the users'

attitudes and IT use to make it weaker. Therefore, in such a setting, users' attitudes

might playa less important role in the use of information systems.

5.12. Limitations

In this study, due to the time and resource constraints for the research, only one

questionnaire was designed, and different occupational groups, namely, doctors, nurses,

administrative staff, and other clinical staff were invited to complete the same
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questionnaire. While this approach helped to draw more general conclusions regarding

the factors that might influence users' attitudes and the subsequent use oflT in the ED,

designing more specific questionnaires for clinicians and non-clinicians might help to

gain more detailed information. However, this approach could not provide the whole

picture of the influential factors. Moreover, as the respondents were the ED staff, who

might have time constraints to complete the questionnaire, the length of the

questionnaire and the format of the questions were specifically taken into account to be

as brief as possible, while ensuring it addressed the research questions.

The survey was conducted in three EDs; therefore, a number of issues, such as

the period of time that the staff were using the systems, their training, systems'

maintenance strategies, the type of information systems and their design, and the

organisational issues might have influenced users' perceptions in each setting. While

these issues need to be taken into account when reporting the results for each setting, as

a whole, these diversities contributed to develop a sample that might be representative

of the wider population. This, in tum, helped to ensure that the findings might be

generalised to other similar settings. In particular, the high response rate of the survey

(67.6%), which was from the all staff across the three EDs, was helpful to ensure the

representativeness of the sample, and staff views.

In this study, it was not possible to conduct a precise test to measure users' IT

skills and knowledge, due to the time limits and the unavailability of a standardised

computer literacy testing instrument. Therefore, self-reported data were used to obtain

an overview of users' perceptions of their IT skills and computer knowledge. There is a

possibility that the ED staff overestimated, or underestimated, the amount of IT use and

their own computer skills and computer knowledge when reported them on a self-report

basis.

The construct of environmental characteristics had limited reliability when

assessed using Cronbach's alpha. Although each question measured an important

aspect of social, organisational, or technological environment, these questions could not

be reported as a subscale. Developing a high reliability scale for the environmental

characteristics is suggested for future research. Moreover, a bias in this study may have

been introduced, if the respondents had recently experienced any difficulty with using

the systems, such as system downtime, or they had positive experiences when they
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completed the questionnaire; thus, it may have affected how the questions were

answered.

The goal of this study was to examine the associations between different factors

and users' attitudes towards using IT rather than the interrelationships between the

factors themselves. Therefore, the analysis can be continued by investigating these

associations, and comparing the results across the settings and the professional groups.

Apart from the limitations, this study had good statistical power, as evidenced by

factors with modest associations with user attitude (small R square) being highly

statistically significant. The response rate was good and completion rates for questions

were high.

5.13. Conclusion

In conclusion, this quantitative study highlighted the association between several

factors and users' attitudes towards using IT in the ED. These factors were mainly

related to the users', system, and environmental characteristics as well as the impact of

technology. While most of the null hypotheses were rejected, a few remained accepted.

Overall, the results showed that the perceived individual impact of the technology, the

perceived usefulness, perceived ease of use, subjective norm, and user computer

experience were the main factors that might influence users' attitudes towards using IT

in the ED. However, there was a relatively weak association between the users'

attitudes and the reported use of IT in the ED. This might be due to the several reasons,

such as the context of using IT in the ED being mandatory, self-reported IT usage, and

the quality of data that included, for example, full time use of IT in the ED. In the next

chapter, between-methods triangulation is used to discuss the results of both qualitative

and quantitative studies in relation to each other.

327



CHAPTER 6: DISCUSSION

6.1. Introduction

In the previous chapters, a justification for the research (Chapters 1 and 2), the

methodology (Chapter 3), and the results of the qualitative (Chapter 4) and quantitative

studies (Chapter 5) were presented. The aim of this research was to explore factors that

might influence users' attitudes towards, and the use of, IT in the ED. To answer the

research questions, an exploratory qualitative study followed by an explanatory

quantitative study was conducted. According to Jamieson (2004), there are some

arguments whether Likert-type categories can be assumed to be an interval scale or an

ordinal scale. In the current study, the assumption was that Likert scale measured data

at the interval-level. The distribution of data was considered normal, as a range of

responses to a given question was distributed across the scale and the sample was large.

To analyse the data, parametric tests (simple linear regression and multiple linear

regression) were used, as these methods were considered robust enough to analyse this

kind of data.

This chapter brings together the findings of these two studies using between-

methods triangulation previously described in the methodology chapter. In this

research, three types of triangulation; namely, data, theory, and methodological

triangulation were applied, and are discussed in the following sections. After presenting

the introduction in this section, the results of the qualitative and quantitative studies are

discussed in section 6.2. Sections 6.3 and 6.4 are devoted to data triangulation and

theory triangulation respectively. The methodological triangulation is discussed in

section 6.5. Finally, the limitations of the overall research, and the conclusion of the

chapter are presented in sections 6.6 and 6.7.

6.2. Triangulation

As discussed in Chapter 3, the two main purposes of triangulation are

confirmation and completeness. This method can help to confirm findings from one
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study in another study, and to provide a greater level of detail to obtain complementary

perspectives (Begley, 1996). With respect to these purposes, the results of the

qualitative and quantitative studies are discussed in this section.

6.2.1. Confirmation of results

Most of the results of the qualitative study were confirmed by the results of the

quantitative study which are discussed below.

User characteristics

The results of the qualitative study suggested that factors, such as the users' age,

computer knowledge, IT experience, and attitudes could influence the use of

information systems in the ED. Among these factors, attitude plays an important role in

people's judgments, evaluations, and behaviours (Zhang et al., 2008). As discussed in

Chapter 2, attitude towards behaviour is a strong predictor of behaviour, and beliefs are

the antecedents of attitude towards behaviour (Zhang et al., 2008). Davis et al. (1989)

suggested that variables such as system characteristics, user characteristics, task

characteristics, political influences, and organisational environment can influence user

attitude, and user attitude, in turn, can influence the use of technology. In the

quantitative study (Chapter 5), therefore, the associations between user characteristics (age,

computer knowledge, and computer experience) and user attitude were tested.

In the qualitative study, some participants thought that the senior staff or the older

staff were less positive about using IT in the ED. The results of a simple linear regression

analysis showed that there was a weak negative association between age and user attitude.

Similarly, simple linear regression analyses showed that user computer knowledge and

computer experience were positively associated with user attitude. However, these

associations were weak suggesting that there might be other important factors that might

influence user attitude towards using information systems in the ED. These results

suggested that the younger the staff, and the more computer experience and computer

knowledge they had, the more positive they were about using IT in the ED. However,

multiple regression analysis showed that computer experience was the most important

factor compared to age and computer knowledge.

Similar findings have been reported by other researches. For example, Lium et al.

(2008) reported that in their study the junior doctors were more positive towards using a
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newly implemented Electronic Medical Records (EMR) system in their hospital than

senior doctors. The researchers suggested that this might be related to more than just

age and computer experience, as the EMR system supported the junior doctors in their

professional development and helped the senior doctors only in their supervisory roles,

rather than in their responsibility for quality assessment and quality improvement. This

could be true about the senior ED staff who might delegate routine procedures to the

junior doctors and might spend their time on more complicated managerial and clinical

tasks which were not supported by the ED systems. Therefore, their attitudes towards

using ED information systems may have been affected more by the perceived

usefulness of the systems than by their age, computer knowledge, and computer

expenence. The influence of the perceived usefulness of information systems is

discussed later in this chapter.

Moody et al. (2004) examined the correlation between the nurses' age and their

attitudes towards using EHR and found that there was a weak, but significant negative

relationship between these two variables (p<O.OI). They also found that the experienced

computer users were more positive about using EHR than the less experienced users

(p=O.OI). Ammenwerth et al. (2003b) also found a positive correlation between computer

experience and the acceptance of the computer in nursing. As Devitt and Murphy (2004)

indicated, junior doctors normally receive formal training in IT during their medical

education. However, most of the senior doctors may not have had such training. For

these people, self-directed, or on the job, learning might be the most common way to

obtain computer skills. Therefore, there might be a cohort effect rather than the

influence of age per se, and users with less computer knowledge, training, and computer

experience might be less positive towards using a computer.

Task characteristics

One of the main aims of implementing information systems in an organisation is

to improve staff performance (Davis, 1993). To achieve this, users have to accept and

use the systems (Davis, 1993; Venkatesh et aI., 2003). The complexity of work in the

ED, discussed in Chapter 1, might be a major obstacle to the acceptance of information

systems by the ED staff. According to the results of the interview study, the ED staff,

particularly the clinicians, acknowledged the complexity of their work in the ED and

some of them indicated that when the department was busy, they could not spend time
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using computerised systems. This was particularly true about the senior ED staff, and

people who used paper-based records.

However, a simple linear regression analysis showed that there was no

significant association between the perceived task complexity and the users' attitudes

towards using IT in the ED. As the study was conducted in three ED, investigating this

association in each setting might give different results. Such a perception in the setting

of the qualitative study might stem from the limited use of IT in the ED and the limited

functions of the systems. The limited experience of using information systems in the

ED could lead to users' concerns about using future systems that might require extra

time while they were working under time restrictions. As noted above, the less

experienced users might be less positive about using IT in the ED.

As noted in Chapter 4 (theme 2), in the healthcare environment, the context of

team working and communication between clinicians and non-clinicians are necessary.

Apart from intra-departmental communication, the participants of the qualitative study

noted that sometimes they needed to have access to the patient information within and

outside the hospital. However, currently the accessibility of information was limited.

In this situation, the use of computerised systems, for example, integrated systems could

help to improve the availability and accessibility of information at the point of care.

The results of a simple linear regression analysis confirmed that there was a

positive, but weak, association between the perceived task interdependency and the

users' attitudes towards using IT in the ED. The result was in line with the findings of

Lium et al.'s (2008) study in which hospital doctors valued the capabilities of the EMR

system to facilitate electronic communication between the professionals, and as a result

to facilitate the collaborative work. However, perceived task interdependency was

excluded in the multiple regression analysis. This suggested that there might be more

important factors that might influence users' attitudes towards using IT in the ED.

System characteristics

The results of the qualitative study showed that although some features, such as

interface design, systems integration, system content, and system functions were

important for the users, two other factors, perceived ease of use and perceived

usefulness appeared to be more important to the ED staff.
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In the quantitative study, positive associations between the perceived ease of use

and perceived usefulness, and the users' attitudes were confirmed using simple linear

regression analyses. These associations were reasonably significant, and the association

between the perceived usefulness of the information systems and the users' attitudes

was stronger than the association between the perceived ease of use and the users'

attitudes. Theses associations were also significant in the final multiple regression

analysis.

The results are consistent with the findings of Davis' study (1993), in which the

influence of the perceived usefulness of a system on users' attitudes was much stronger

than the influence of perceived ease of use. Another example of such an association can

be found in the results of the qualitative study, where some users did not use the patient

tracking system very often, because they assumed that the system was not useful,

although it was easy to use.

In another study, Henderson and Deane (1996) found that the hospital

information system was perceived as a system more capable of completing the

managerial tasks rather than helping with healthcare services. Therefore, clinicians'

views about the usefulness of the system were negative which, in tum, led to the

negative attitudes towards using the system.

Lium et al. (2008) found that the EMR system could not support the senior

doctors in managerial and clinical tasks. Therefore, the less support they received, the

less usefulness they felt they gained from the EMR system, which, in tum, negatively

influenced their attitudes towards using the system. It is notable that although perceived

ease of use and perceived usefulness are of great importance, other system features

should also be taken into account. For example, Lium et al. (2008) found that the

instances of downtime negatively influenced the users' attitudes towards using the EMR

system.

However, the results could be affected by the characteristics of the systems

which were used in the EDs, and can be different, if the associations between these

variables are investigated in each setting separately.
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Impact of technology

One of the main themes emerged from the qualitative analysis was the impact of

technology at three levels: individual users; organisation; and the patient care. In terms

of the impact of technology on the individual users, a number of interviewees agreed

that using computers had made their jobs easier and quicker. Some clinicians generally

agreed with the use of computers in the ED; however, they were concerned about the

potential negative impact of the future systems.

The results of simple and multiple linear regression analyses also showed that

the association between the perceived individual impact of technology and the users'

attitudes towards using IT in the ED was strong, significant, and positive. The results

are consistent with the findings of Lium et al.'s (2008) study, in which the researchers

found that clinicians accepted using the EMR system when they realised that the system

improved the quality of their work and helped with their workload. In contrast, Moody

et al. (2004) reported that in their study 64% of respondents perceived that the nursing

workload had not decreased using a computer, since they used paper-based records in

parallel. The findings of Ammenwerth et al.'s (2003b) study also showed that the

impact of the computer-based nursing documentation system on the documentation

process influenced users' attitudes towards using this system negatively, since the

amount of documentation increased. Similarly, Ash et al. (1999) found that while the

clinicians acknowledged the value of a Computerised Physician Order Entry (CPOE)

system, they complained about the additional time required to use the system in an

already busy working day. It is also worth noting that the perceived individual impact of

technology might be different among staff groups.

In the qualitative study, the organisational impact of using the information

systems in the ED was more related to improving the accessibility of information and

facilitating communication in the ED. The results showed that the organisational

impact was more noticeable for the senior staff who were responsible for the

supervisory tasks. For example, information about the number of patients in the

department and their treatment or discharge status was accessible through the patient

tracking system, and this helped the staff to work more efficiently. As some of the

interviewees noted, using the systems also helped to improve communications in the

department mainly through using electronic messages, such as email.
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In the quantitative study, although the association between the perceived

organisational impact of technology and the users' attitudes towards using IT in the ED

was confirmed using simple linear regression analysis, the results showed that this

association was weak. Moreover, this association was not significant in the multiple

regression analysis. It is worth noting that the organisational impact is not always

positive, and it depends on the systems that are being used. For example, Ash et al.

(1999) reported that using a Physician Order Entry system caused an increase rather

than a decrease, in paper usage, which might be due to printing information.

In the qualitative study, some interviewees noted that patient care could be

improved by using the information systems and also by improving the accessibility of

information. However, some interviewees either disagreed with this, or thought that

using computerised systems had no impact on patient care. The results of the simple

linear regression analysis showed that there was a weak, but significant, positive

association between the perceived impact of information systems on patient care and

users' attitudes towards using IT in the ED. However, this association was not

significant in the multiple regression analysis. The results are consistent with the

findings of Ash et al. (1999), who found that the poor usability of a physician order

entry system caused problems, such as using the wrong patient record, because the

patient's name was not seen easily on the system. As a result, orders might be

prescribed for a wrong patient, and this had a negative impact on users' attitudes

towards using the system, as patient safety might be at risk.

Environmental characteristics

In the qualitative study, participants talked about some issues that could be

classified under the environmental characteristics. These issues were classified under

three subheadings that were the social, organisational, and technological environment.

In the quantitative study, the association between each question of the environmental

characteristics and the users' attitudes towards using IT in the ED was tested separately

using simple linear regression analysis (discussed in Chapter 5), and the results showed

that there was a weak, but significant positive association between most of the variables

and the users' attitudes. However, final multiple regression analysis showed that only

one variable, subjective norm, was significant.

334



In the qualitative study, the influence of the social environment, for example, the

importance of subjective norm and the senior staff views about using computers in the

ED was noted by the interviewees. Similarly, the results of the simple linear regression

analysis showed that there was a positive association between subjective norm, the

helpfulness of the senior staff in the use of IT in the ED, and users' attitudes towards

using IT in this department. However, multiple regression analysis showed that only

subjective norm was significant. The importance of social context and subjective norm

has been highlighted in several studies. Venkatesh et al. (2003) reported that social

influence was significant in the settings in which the use of IT was mandatory, whereas

in the settings in which use was voluntary social influence was not significant.

Therefore, the positive association between subjective norm and users' attitudes in the

settings of the current study might be due to the mandatory use of information systems

in the ED. Moreover, the use of the systems by the senior staff, or their positive

attitudes towards using the system can positively influence other staff attitudes towards

using the systems. This is in line with Lium et al.'s (2008) study in which some

participants noted that they were influenced by how their supervisors and close

colleagues used the system. Similarly, Ash et al. (2003) indicated that the involvement

of both administrative and clinical leadership is a prerequisite for the success of a

system implementation. Tang et al. (1999) suggested that academic senior staff in the

ED are required to improve their computer knowledge in some areas, as they are

important role models for trainees.

In the qualitative study, issues related to the organisational environment were

mainly related to the computer training courses, IT support, and user involvement in the

process of system design and implementation. The associations between these issues

and users' attitudes towards using IT were examined in the quantitative study. The

results of simple linear regression analysis showed that there was a positive association

between the adequacy of training courses and users' attitudes towards using IT in the

ED. This is consistent with Henderson and Deane (1996) who found that ongoing

training had the highest correlation with the users' attitudes towards using the system.

These researchers indicated that the user group thought that they had not been given

enough ongoing training in relation to operating a Patient Management Information

System (PMIS), and this perception negatively influenced their attitudes towards using

the system. Ash et al. (1999) also suggested the training strategies included just-in-time
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training and support and specialty-specific training can help to implement a system

successfully. The association between user involvement and user attitude was also

confirmed by simple linear regression analysis. Lium et al. (2008) indicated that

involving clinicians during all phases of the project, such as introducing the change can

influence system success. Such involvement encourages the users to raise their issues

and this, in turn, helps to improve the system and the process of change. Similarly, Ash

et al. (1999) reported that listening to the system users and good communication were

among the most important factors in the successful implementation of CPOE.

However, simple linear regression showed that there was no association between the

inadequacy of computers in the ED and users' attitudes. This might be due to the

characteristics of the settings of study and the adequacy of computers in the

departments.

In terms of technological issues, some of the interviewees were interested in

using bedside computer terminals and handheld devices, because using these devices

was easier in the ED. Some of the interviewees were also concerned about the location

of the current computer terminals, and a number of ED staff suggested that computers

could be damaged by patients or their relatives in the ED.

The results of a simple linear regression analysis showed that there was a

positive association between users' views about using bedside computers, hand-held

devices, and the inappropriateness of the location of computer terminals and users'

attitudes towards using IT in the ED. Although the ED staff were positive about using

advanced technology, such as hand-held devices, and the small size of these devices

makes it convenient to be carried by clinicians, the limitations of using this type of

technology including the initial cost and the security issues should not be overlooked

(Bird et al., 2001; Baumgart, 2005). Similarly, using bedside computers may not be

possible due to not enough space in patients' rooms (Moody et al., 2004). Although

some ED staff were concerned about the possibility of damage to the computers by

patients or their relatives, a simple linear regression analysis showed that there was no

association between this variable and users' attitudes. The reason could be that such

incidents were quite rare, and it did not influence staff attitudes towards using IT very

much. As noted earlier, the results of multiple linear regression showed that among the

environmental characteristics, only subjective norm was significant.
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The use of both qualitative and quantitative approaches in this study helped to

gain a better understanding of the subject of study. In the next section, between-

methods triangulation is used to show how the results of one study could help to

complete the findings of another study.

6.2.2. Completeness of results

Another application of triangulation is to provide a greater understanding of data

when one part of the study presents the results that have not been found in other parts of

the study. This new information increases the completeness of results. In this study,

both qualitative and quantitative studies contributed to present complementary results.

For example, in the interview study, it was not clear which factors were the most

important ones from the users' point of view. However, the quantitative data and final

multiple regression analysis showed that the 'individual impact of technology',

'perceived usefulness' and 'perceived ease of use' of the systems, 'subjective norm' and

'users' computer experiences' were the most influential factors from the users'

perspectives. Each of these factors is discussed below.

The perceived individual impact of technology was the most influential factor

on the users' attitudes, suggesting that a positive impact on the individual staff could

significantly influence their attitudes towards using IT in the ED. In contrast, a negative

impact might lead to resistance, or rejecting an information system at a later stage. It is

often assumed that using a computer will result in positive impact; however, the

possibility of negative impact should also be considered. For example, in the study

conducted by Travers and Downs (2000), the researchers found that while a newly

implemented system was considered useful for one practice and not useful for another

practice, the participants in both settings reported that the system had a negative impact

on their workflow and they had various problems with the information content of the

system, data entry, and computer-generated forms.

The perceived usefulness and perceived ease of use of a system were the second

and the third important factors from the users' point of view. According to Davis

(1993), perceived ease of use has a direct impact on perceived usefulness. However,

the converse is not true. Therefore, in order to improve the usefulness of a system, it
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has to be easy to use, and should include useful functions. In Venkatesh et al.' s (2003)

study, the perceived usefulness was called 'performance expectancy' construct. The

results of their study showed that this construct was the strongest predictor of intention

to use information systems and remained significant at all points of measurement in

both voluntary and mandatory settings. Similarly, Chismar and Wiley-Patton (2003)

found that perceived usefulness had a significant and strong influence on physicians'

usage intention of an internet-based health application.

'Subjective norm' was the fourth influential factor on the users' attitudes

towards using IT in the ED. Davis (1993) suggested that if users use a system, because

they are required to use it, and it is not because of their positive attitudes, the role of

subjective norm as a motivational variable will be more important. In the current study,

the use of ED information systems was mandatory; therefore, the subjective norm could

be an important factor influencing the use of IT in the ED. The results of multiple

regression analysis showed that there was a positive association between subjective

nonn and users' attitudes; however, it was weak. This can be explained with regard to

the role of subjective norm over time. As Venkatesh et al. (2003) indicated, by

increasing experience of using the system the role of subjective norm becomes less

important. This might be the reason for a weak association between the subjective

norm and users' attitudes towards using IT in the ED, since the ED information systems

had been mainly used in the settings of the study for a while.

According to the results, the final important factor was users' computer

experience which was more influential than other users' characteristics, namely, user

age and computer knowledge. This is in line with the findings of Lium et al.'s (2008)

study in which the researchers noted that a lack of experience of using tools other than

the EMR system might negatively influence physicians' attitudes towards using the

system.

The quantitative study also showed that while there was a reasonable association

between some factors and users' attitudes towards using IT in the ED, the association

between the users' attitudes and IT use was quite weak. This might be due to the

context of use, which was mandatory, and users had access to certain functions of the

systems based on their access levels. Therefore, users' attitudes might not be a strong

predictor of IT use. Another reason might be related to the measurement of IT use in
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the quantitative study. Since it was not possible to measure the actual use of ED

information systems, the respondents were asked to report the amount of time they

spent using ED information systems in a week. Therefore, the reported IT use might be

different from the actual IT use and as a result, the association between users' attitudes

and IT use was shown to be weak.

The quantitative study also revealed that the priority of factors influencing

users' attitudes towards using IT in the ED could be different in the EDs. For example,

in the qualitative study, the usefulness of information systems appeared to be an

important factor for the interviewees; however, in the quantitative study, the perceived

individual impact of the technology was the first, and the most influential, factor and the

perceived usefulness emerged as the second most important factor. In fact, the

quantitative study helped to identify the priority of the factors using statistical tests,

rather than using subjective interpretation. Similarly, the rejected hypotheses suggested

that users' perceptions in one setting cannot be generalised to the similar settings, as

many other factors, such as organisational issues are unique to each setting.

Overall, an important message emerging from this research was that to improve

users' attitudes towards using IT in a setting, such as ED, first of all staff need to know

what the positive impact of using the systems is at the individual level, e.g., how using a

system can help them to complete their job easier and quicker, and how the systems are

useful. With regard to the time restrictions in the department, this type of information

could be given as part of weekly departmental meetings or teaching sessions. In Hu et

al.'s (2002) study, the results showed that after one and half a year gaining experience

of using the ED information system, most of the doctors who opposed its usefulness at

the begining, favoured and had become dependent on it. The doctors, for example,

realised that using a computerised 'order sets' was faster than hand writing. However,

such a positive impact could be made clear to the users earlier than this, for example, by

training and providing them with adequate information about the usefulness of the

system. It is also important to understand what expectations are held by users prior to

system implementation to shape realistic expectations when introducing the change

(Henderson and Deane, 1996).
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6.3. Data triangulation

As noted in Chapter 3, data triangulation refers to the use of multiple data

sources to obtain different views about the same subject in order to validate the

findings. Three types of data triangulation include person, time, and space triangulation

(Begley, 1996). In this research, various sources of data were examined (data

triangulation with regard to persons).

In the qualitative study, different members of ED staff including physicians,

nurses, and administrative staff were interviewed. Similarities between staff views

helped the researcher to identify the most important issues in relation to the use of IT in

the ED. Differences between users' perspectives also helped to gain a greater

understanding of users' perceptions and different aspects of using IT in this department.

Similarly, in the quantitative study, physicians, nurses, administrative staff, and other

clinical staff who had access to the ED information systems were invited to complete

the questionnaire. This helped to gain a more general picture of users' views about the

factors that might influence the use of IT in the ED. Data triangulation with regard to

space also applied, as the settings of the research in the qualitative and quantitative

studies were different.

6.4. Theory triangulation

According to Denzin (1970), theory triangulation refers to analysing data based

on different perspectives, theories, or hypotheses. In this research, a number of theories

and models of user acceptance were reviewed in Chapter 2. This section analyses the

findings within the context of two models. The first model is Unified Theory of

Acceptance and Use of Technology (UTAUT) introduced by Venkatesh et al. (2003),

and the second one is 'end-user evaluation of clinical information system' suggested by

Despont-Gros et al. (2005). The UTAUT model was chosen as it was developed based

on reviewing the previous models and theories of user acceptance of information

technology (discussed in Chapter 2). Despont-Gros et al.'s (2005) model was chosen as

it appears to be a more complete model for end-user evaluation of information systems

in the field of health informatics.
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6.4.1. Unified Theory of Acceptance and Use of Technology

(UTAUT)

As noted in Chapter 2, the UTAUT model included direct and indirect

determinants of IT usage behaviour (Venkatesh et al., 2003). This model is illustrated

in Figure 6.1.

Social
Influence

Use
Behavior

Faciilatng
CondHions

Gender Age Experience Voluntariness
ofU ..

Figure 6.1- Unified Theory of Acceptance and Use of Technology (UTAUT)

(Venkatesh et al., 2003:447)

As Figure 6.1 shows, direct determinants of behavioural intention are

performance expectancy, effort expectancy and social influence. Facilitating conditions

can directly influence IT usage. The moderators or indirect determinants include

gender, age, IT experience, and the voluntariness of use. Each of these constructs is

discussed below in relation to the results of the current research.

Performance expectancy

As mentioned in Chapter 2, in the UTAUT model, 'performance expectancy'

included perceived usefulness, relative advantages, and other similar concepts, and was

defined as 'the degree to which an individual believes that using the system will help

him or her to attain gains in job performance' (Venkatesh et al., 2003: 447). In the
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UTAUT model, performance expectancy was the strongest predictor of intention to use

IT.

In the current study, the term 'perceived usefulness' was used instead of

'performance expectancy', as it is more commonly used in the related literature.

Similar to the findings of Venkatesh et al. (2003), the results of the qualitative and

quantitative studies showed that the perceive usefulness of the ED information systems

was an important factor influencing users' attitudes towards using IT in the ED. For

example, the results of the multiple regression analysis showed that perceived

usefulness contributed to about 7.1% of variance in users' attitudes towards using IT in

the ED. In the current study, the perceived individual impact of technology was the

first important factor and perceived usefulness was the second important factor.

EJrortexpectancy

Similar to 'performance expectancy', in the UTAUT model, 'effort expectancy'

was used instead of 'perceived ease of use' . However, the definition was the same, 'the

degree of ease associated with the use of the system' (Venkatesh et al., 2003: 450).

In this study, the perceived ease of use of ED information systems was

investigated in the qualitative and the quantitative studies. The findings of the

qualitative study showed that perceived ease of use was an important factor for the ED

staff. In particular, with respect to the context of use in which immediate access to

information or immediate order entry could be vital for patient care, having an easy to

use system was of high importance. The results of multiple regression analysis also

showed that perceived ease of use contributed to about 1.8% of the variance in users'

attitudes towards using IT in the ED. This is consistent with Venkatesh et al.'s (2003)

study, in which the researchers found that effort expectancy or perceived ease of use

was a significant predictor of behavioural intention to use IT. The perceived ease of use

of an information system is particularly important at the early stages of implementation

(Venkatesh et al., 2003), as it can influence users' attitudes towards using the system

significantly.

The results of the qualitative study also showed that system ease of use should

be coupled with the system usefulness, otherwise an easy to use system will not be used

properly, ifit is not perceived to be useful.
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Social influence

Venkatesh et al. (2003: 451) defined social influence as 'the degree to which an

individual perceives that important others believe he or she should use the new system',

and used the term 'social influence' instead of 'subjective norm'. The latter term was

used in other theories and models, such as the TRA and TAM 2 (Chapter 2). Although

the terms are different, the concepts of both terms are the same. As noted earlier,

Venkatesh et al. (2003) indicated that social influence is significant when the use of the

system is mandated; however, its role left to be less important over time when users

gain experience and IT is used over a sustained period.

In the current study, the importance of the subjective norm was identified in the

qualitative and quantitative studies. For example, in the qualitative study, some of the

junior ED staff complained that the senior staff did not like using the systems in the ED,

while it was mandatory. The results of the multiple regression analysis also confirmed

that there was a weak, but significant positive association between subjective norm and

users' attitudes towards using IT in the ED. Given the characteristic of the teaching

hospitals in terms of the attendance of the junior staff or trainees, it seems that the role

of subjective norm remains important, as new users of clinical information systems join

the staff at regular intervals. These people may need to be encouraged and motivated to

use ED information systems. Moreover, subgroup analysis might reveal a stronger

association between these factors among different professional groups.

Facilitating conditions

Facilitating conditions refer to 'the degree to which an individual believes that

an organisational and technical infrastructure exists to support use of the system'

(Venkatesh et al., 2003: 453). In the UTAUT model, Venkatesh et al. (2003) suggested

that facilitating conditions have a direct influence on IT usage. In the current research,

the facilitating conditions were called environmental characteristics and similar to the

UTAUT model, they included aspects such as the organisational and technological

environment. In terms of the organisational environment, for example, the results of the

qualitative study showed that the interviewees were concerned about the inadequacy of

training courses and its influence on the use of IT in the ED. This association was

investigated using a simple linear regression analysis and the results confirmed that
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there was a weak, but significant, association between users' attitudes towards using IT

and the adequacy of IT training courses.

In terms of the technological environment, for example, most of the

interviewees thought that using hand-held devices was more suitable for the ED due to

the nature of work, which involved lots of mobility. The results of simple linear

regression analysis also showed that there was a significant positive association

between the type of technology and users' attitudes towards using IT in the ED.

Venkatesh et al. (2003: 454) indicated that 'when performance expectancy and

effort expectancy constructs are present, facilitating conditions become non-significant

in predicting intention'. Similarly, in the current study, the result of the stepwise

multiple regression showed that none of the organisational or technological factors was

significant in the final model, when perceived usefulness and perceived ease of use

were taken into account. In this research, the associations between the environmental

characteristics and IT use were not examined directly. This was due to the quality of

data collected for IT use. Since this variable was measured using self-reported data,

examining the association between the environmental variables and the reported IT use

directly would not provide accurate results. Therefore, further research is needed to

measure the use of IT more precisely and investigate the direct associations between

these variables.

Gender

Venkatesh et al. (2003) indicated that gender has a moderating effect on the

relationships between performance expectancy, effort expectancy, social influence, and

intention to use IT. They found that the effect of performance expectancy was stronger

for men, and the effect of effort expectancy and social influence was stronger for

women.

While the role of gender and its moderating effect might be important, the

results of the qualitative study did not suggest gender as a variable or moderating factor

that might influence users' attitudes towards using IT. Therefore, the effect of this

variable was not investigated in the quantitative study. However, investigating the

association between these factors among different professional groups might reveal

differences.
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Age

Similar to the role of gender, the moderating effect of age on the relationships

between performance expectancy, effort expectancy, social influence, and intention to

use IT was discussed by Venkatesh et al. (2003). The researchers indicated that the

effect of performance expectancy is stronger for the younger users, and the effect of

effort expectancy and social influence is stronger for the older staff. The relationship

between the facilitating condition and IT usage can also be moderated by age, and this

effect is stronger for the older workers.

In the current study, the moderating effect of age on the relationships between

the aforementioned variables and IT usage was not investigated. However, the results

of the qualitative study suggested that there might be an association between age and

users' attitudes towards using IT in the ED. The results of the quantitative study

suggested that there was a weak, but significant negative association between age and

users' attitudes. According to the findings, the younger the staff, the more positive they

were about using IT in the ED. However, this result was from the simple linear

regression analysis, and in the final model, the association between age and users'

attitudes was not significant.

Voluntariness of use

In the UTAUT model, the voluntariness of use has a moderating influence on

the relationship between social influence and behavioural intention (Venkatesh et al.,

2003). In the current study, the use of the systems was mandatory and, as a result, the

construct ofvoluntariness of use was not taken into account.

Experience

In the UTAUT model, user experience of using an information system was

considered a moderating factor that could influence effort expectancy, social influence

and facilitating conditions. In fact, effort expectancy, social influence, and facilitating

conditions seemed to be more important for the less-experienced users, particularly at

the early stages of using the system (Venkatesh et al., 2003).
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In the current study, users' experience of using ED information systems were

not examined. However, users' experiences of using IT applications in general were

investigated, and the results showed that there was a positive association between users'

computer experience and users' attitudes towards using IT in the ED. The 'users'

computer experience' was also remained a significant construct in the final model and

in relation to other factors. However, the association between this factor and users'

attitudes was quite weak.

Behavioural intention

Behavioural intention or intention to use technology was another construct in the

UTAUT model which had a significant positive influence on technology usage. Three

direct determinants of intention to use were performance expectancy, effort expectancy,

and social influence. Intention to use was the direct determinant of usage behaviour.

(Venkatesh et al., 2003).

As the current study was conducted in the settings, in which the use of IT was

mandatory, the behavioural intention could not be used as an appropriate measure. In

fact, the ED systems were used when they were needed, and the ED staff used the

systems based on their access levels. Hence, investigating various intentions regarding

how much and to what extent they would use the system in the future did not make

sense. Therefore, the determinant of behavioural intention, which was users' attitudes

towards using IT, was investigated. According to Davis et al. (1989), technology usage

is determined by behavioural intention; behavioural intention is, in tum, determined by

attitude towards using the technology, and attitude towards system use mediates the

effect of users' perceptions and beliefs, such as perceived ease of use and perceived

usefulness. Furthermore, in the literature, attitude towards behaviour was used as a

direct determinant of IT usage where it was appropriate (Davis, 1993).

When the association between users' attitudes towards using IT in the ED and

the reported IT usage was tested, the result showed that there was a significant positive

association between these two variables; however, it was quite weak. As noted above,

such a weak association might be due to either the mandatory context of using IT in the

ED, in which users' attitudes could not be a strong predictor of IT usage, the limitation
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of the systems' functions and diversity in users' access levels, or the quality of self-

reported data for IT usage, which were not precise.

Overall, it appears that the results of the current study could be matched with

most of the constructs in the UTAUT model. Although in the current study, the

associations between variables were not investigated exactly as shown in the UTAUT

model, the results showed that most of the factors influencing behavioural intention in

the UTAUT model could influence attitude towards using IT in the ED. Therefore,

where appropriate, the association between users' attitudes and behavioural intention,

and the association between each of these constructs and the actual IT usage should be

investigated to know which of these factors is a stronger predictor of IT usage.

6.4.2. End-user evaluation of clinical information systems, Oespont-

Gros et al.'s model

Despont-Gros et al. (2005) proposed a model based on the main dimensions of

Human-Computer Interaction (HCI) (discussed in Chapter 2) to evaluate the acceptance

of clinical information systems from the users' point of view. The constructs were the

user characteristics, the clinical information system characteristics, the context of use

and the environmental characteristics, the development process characteristics, and the

impact or outcome of computerisation.

User characteristics

Despont-Gros et al. (2005) suggested that user characteristics, such as user

attitude towards innovation, computer experience, amount of IT use, user expectations

and desires, and demographic data in general can influence user evaluation of an

information system. In the qualitative study,a number of the above-mentioned factors,

such as age, user attitude, computer experience, computer knowledge, and user

expectations and desires were identified. For example, in terms of the demographic

data, the ED staff thought that the older staff did not like to use the systems. According

to Davis et al. (1989), variables such as user characteristics can influence user attitude,

and user attitude, in turn, can influence the use of technology. Therefore, in the

quantitative study, the association between the users' characteristics (age, computer
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knowledge, and computer experience) and users' attitudes towards using IT in the ED

were tested. The results of the quantitative study showed that while there were

significant associations between users' characteristics and users' attitudes, the

association between users' computer experience and users' attitudes was the most

significant one which was included in the final model.

Clinical information system characteristics

In terms of system characteristics, Despont-Gros et al. (2005) suggested that

several characteristics can be defined for a system, such as system quality (e.g. response

time), interface design, and information quality. While these characteristics are

important factors, and were addressed by the interviewees in the qualitative study, the

researcher focused on two well-known characteristics, that were particularly addressed

in the interviews. These factors were perceived usefulness and perceived ease of use of

clinical information systems, and have been discussed in several studies (Davis, 1993;

Chismar and Wiley-Patton, 2002; Venkatesh et al., 2003; Chang et al., 2003; Ward et

al., 2008). As mentioned earlier, the associations between these factors and users'

attitudes towards using IT in the ED were significant, and both of them remained

significant in the final model. In Despont-Gros et al.' s (2005) model, these factors were

classified under context of use and environmental characteristics.

Context of use and environmental characteristics

Despont-Gros et al. (2005) suggested that factors such as system use, the social

and organisational context, and the organisational culture belong to the 'context of use

and environmental characteristics' category, and can influence user acceptance of

technology. These researchers noted that perceived ease of use and perceived

usefulness of a system (discussed in the previous section) can be explained in relation to

the specific context of the task. Despont-Gros et al. (2005) believed that the

organisational context, the environmental characteristics, and user's task are integrated,

and when adopting a new system the context of use, workflow, and the constraints of

the environment such as space availability and mobility should be taken into account.

In the current study, these factors were identified in the qualitative research; however,

they were classified under two separate subheadings, task characteristics and

environmental characteristics. According to the interview results, perceived task
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complexity in the ED and perceived task interdependency seemed to be two important

factors influencing users' attitudes towards using IT in the ED. These associations were

tested in the quantitative study and the results of simple linear regression showed that

while there was a weak, but significant, positive association between perceived task

interdependency and users' attitudes towards using IT in the ED, there was no

association between the perceived task complexity and users' attitudes. Moreover, none

of these factors were significant in the final model.

According to the results of the qualitative study, the environmental

characteristics could be divided to the social, organisational and technological

environment. Similarly, Despont-Gros et al. (2005) indicated that three environments

surround each interaction between a user and an information system. These are the

social, organisational, and physical environment. However, in the quantitative study,

the association between each of these constructs and users' attitudes towards using IT

could not be tested, as the reliability of the constructs was low. Therefore, the

association between each question relating to the environmental characteristics and the

users' attitudes was tested and reported individually. The associations between the

environmental characteristics and the users' attitudes were tested using simple linear

regression analyses. While most of these associations were significant in a bivariate

analysis, 'subjective norm' was the only factor that remained significant in the final

multiple regression analysis. This suggested that, in this study, the social environment

was stronger than other environmental factors.

Development process characteristics

Another dimension of the model suggested by Despont-Gros et al. (2005) was

the development process characteristics. The researchers suggested that user

involvement in the process of design, implementation, and evaluation is an important

factor that should be included in this model. The organisational and IT support were

other factors categorised under this dimension. In the current study, the importance of

user involvement, IT support, and computer training courses were discussed by the

interviewees. However, these factors were categorised under the organisational

environment characteristics. In the quantitative study, a simple linear regression

analysis showed that the association between the adequacy of training courses and

users' attitudes, and the association between user involvement in the process of system
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design and users' attitudes were significant, but they were quite weak. However, these

associations were not significant in the final model.

Impact or outcome of computerisation

The fifth dimension in Despont-Gros et al.'s (2005) model was the real and

anticipated impact of technology perceived by users. The researchers indicated that

both the real and perceived impact of technology from the users' point of view are

important and can influence user acceptance. While the real impact can be seen in

communication or workflow, the anticipated impact can be the perceptions of users of

completing their jobs in a standardised way. Under this dimension, the researchers

included the individual and organisational impact.

According to the results of the qualitative study, the perceived impact of

technology was divided into the individual and organisational impact and the impact of

technology on patient care. The simple linear regression analysis confirmed that there

was a positive association between impact of technology at different levels and users'

attitudes towards using IT in the ED. However, in the final model, the perceived

individual impact of technology remained significant. This variable was the most

important factor influencing users' attitudes towards using IT in the ED.

It is notable that although a number of factors were identified in this research,

according to Despont-Gros et al. (2005), the weight of each factor in the acceptance of

technology depends on the context of use, the system characteristics, and the users.

Having discussed theory triangulation in this section, the value of methods triangulation

is discussed in the next section.

6.5. Methods triangulation

Two types of methods triangulation are within-methods and between-methods

triangulation (discussed in Chapter 3). While in within-methods triangulation the same

or different methods of data collection within the same research approach, for example,

qualitative or quantitative are used, in between-methods triangulation, two or more

research strategies with the aim of achieving convergent validity are applied in the same

study (Begley, 1996). In this research, data were collected using qualitative and
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quantitative methods. Although usmg two methods is more time-consuming than

applying a single method (Machan et al., 2005), each approach helped to gain an insight

into the factors which might influence users' attitudes towards using IT in the ED and

subsequent IT usage. Using both methods in the study enhanced the validity and

completeness of the results.

The qualitative study showed that factors, such as user characteristics, task

characteristics, system characteristics, the impact of technology, and the environmental

characteristics could influence users' attitudes towards using IT in the ED. The

associations between these factors and users' attitudes towards using IT was tested in

the survey study and 17 out of 20 null hypotheses were rejected. These two methods

together also helped to identify the most important factors that might influence users'

attitudes towards using IT in the ED (discussed in section 6.2.2).

Both methods covered different professional groups and, as a result represented

diverse perspectives on the use of IT in the ED. However, the characteristics of the

settings and their ED information systems were different in the qualitative and

quantitative study. The qualitative study was conducted in an adult ED, in which three

computerised information systems were in place. The quantitative study was completed

in three EDs that were responsible for caring for adults and children, and used different

types of computerised information systems. In fact, the quantitative study helped to

draw a more general and statistical conclusion on the factors that might influence users'

attitudes, while the systems and the settings were different. Moreover, as the number of

participants in the quantitative study was rather high, the results could be generalised

with more confidence.

The content of the survey study did not cover all of the details of the interview

study. In the interview study, the researcher talked to the interviewees for a period of

time, whereas the survey questionnaire had to be designed to be completed in a short

time. Therefore, only the main findings of the interview study were included in the

questionnaire. For example, while in the interview study participants talked about the

interface design, the speed, and ease of use and usefulness of the systems, the

questionnaire only included perceived ease of use and perceived usefulness of

information systems as system characteristics. This method helped to ensure that the

number of questions was limited to collect useful information.
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The survey study was appropriate to test the results of the interview study in a

larger sample that was representative of ED staff. Therefore, to conduct the survey in

other geographical areas a self-administered questionnaire was used. The findings of

the survey study also contributed to draw a better and understandable picture of the

associations between different factors based on the statistical analyses. This was not

possible through using a single method, such as semi-structured interviews in one

setting.

According to Begley (1996), methods triangulation can be simultaneous or

sequential. In simultaneous triangulation, qualitative and quantitative methods are used

at the same time, and the findings are analysed at the end of the study. In the sequential

triangulation, one method is used prior to another method. In this case, the first method

can be considered a necessary step for applying the second method. In this study,

sequential triangulation was applied. The first phase was undertaking a series of semi-

structured interviews that highlighted the areas of importance and helped to gain a

wider perspective about the research based on the interviewees' thoughts and examples.

These led to generating hypotheses, which were tested in the survey study to find the

associations between the variables, and to confirm the results of the qualitative study.

The sequential application of qualitative and quantitative studies proved to be a

reasonable way to achieve the aims of the current study.

6.6. Limitations

In this research, the associations between different factors and IT use were not

examined. This was due to the quality of data collected for IT use. Since this variable

was measured using self-reported data, examining the association between the research

variables and the reported IT use might not provide accurate results. Therefore, further

research is needed to measure the use of IT more precisely and investigate the direct

associations between these variables.

Moreover, in the quantitative study, three EDs with different characteristics

were selected. While the sample of the quantitative study can be a representative sample

of ED staff, these three EDs might not be representative of other EDs. The results

might also be different, if a national survey was conducted or more EDs were included.
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Moreover, these EDs might have had different response patterns, if their data were

analysed separately. Further research could help to know whether similar associations

existed in other EDs.

In the current study, the main objectives were to identify factors influencing

users' attitudes towards using IT in the ED, and to identify the most important factors

that might influence users' attitudes. Therefore, the results were presented with respect

to the whole sample. Further analysis is needed to find out the associations between

these factors and users' attitudes across the professionals and across the settings of the

study.

6.7. Conclusion

In this chapter, the findings of the qualitative and quantitative studies were

discussed together using triangulation. In addition, the application of different types of

triangulation, such as data, theory, and methods triangulation was presented in relation

to the research findings. Triangulation method showed how the qualitative and

quantitative studies contributed to improve the confirmation and completeness of the

results. Despite the disadvantage of between-methods triangulation in terms of it being

a time-consuming approach, it helped to establish one study based on the findings of

another study, and improved the understanding of the research area. Therefore,

applying qualitative and quantitative methods in one study is suggested where gaining a

deeper understanding of an issue and generalising the results both are important.

353



CHAPTER 7: CONCLUSION

7.1. Introduction

The research presented In this thesis has been exploratory in nature and

contributed to the current knowledge in the field of health informatics by identifying

factors that might influence users' attitudes towards using IT in the ED and subsequent

IT utilisation. As noted in Chapter 2, the ED has special characteristics that make this

department different from other clinical settings. Therefore, it is important to know

how information technology can facilitate patient care in this department, and what

factors may influence the use of computerised information systems. As little research

has been conducted in this area, the current study contributed to identify these factors

and their relative importance. In this research, both qualitative and quantitative

methods were applied, and finally between-methods triangulation was used to enhance

the confirmation and completeness of the results. The findings of the current study

were also examined in the context of two theoretical models to identify the similarities

and differences. The purpose of this chapter is to draw conclusions from the research

findings presented in the previous chapters (Chapters 4 and 5). Following this

introduction, section 7.2 presents the findings in relation to the research questions and

section 7.3 highlights the contribution of the research findings to the body of knowledge

in the field. Section 7.4 describes the implications for practice, and section 7.5

discusses the implications for future research. Section 7.6 concludes this chapter and

this thesis.

7.2. Research questions

To draw a firm conclusion, the research questions presented in Chapter 2 are

answered in this section.
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1.What are the user, task, system, and environmental
characteristics that might influence users' attitudes towards using IT in

the ED?

User characteristics

The results of the qualitative and quantitative studies showed that users' age,

computer knowledge, and computer experience might influence users' attitudes towards

using IT in the ED. The results of simple linear regression analysis showed that there

was a significant negative association between user age and user attitude. In addition,

the associations between computer knowledge and user attitude and, computer

experience and user attitude, were significant and positive, but weak. However, the

results of the multiple regression analysis suggested that only computer experience was

significant among user characteristics. This means that age and computer knowledge

might not be as important as other factors, or other factors associated with them had a

more important effect. For example, the older ED staff, who had less computer

knowledge and less IT experience, might be less positive about using IT in the ED, and

this might be due to the lack of skills rather than purely the age of the user.

Task characteristics

As noted in Chapter 2, working in the ED seems to be different from working in

other clinical settings, mainly due to the specific characteristics of the ED in terms of

the speed of work, the variety of patients, and the necessity of immediate decision

making for patients with critical conditions. The results of the qualitative study,

presented in Chapter 4, also showed that on a daily basis, ED clinicians and non-

clinicians needed different types of information, such as medical knowledge, patient

information and occupation-specific information. To meet their information needs, they

had to use different sources of information, such as verbal communication, paper-based

records and computer-based records. These features along with the ED characteristics,

especially when the patients are in critical conditions and the needed information is not

available, showed the complexity of tasks in the ED.

The qualitative study also showed that ED clinicians' and non-clinicians' tasks

were interdependent. For example, while the receptionists could facilitate the process

of care by providing the clinicians with the patient's previous ED card, the
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inaccessibility of ED cards might cause delays in this process. Moreover, the process of

care in the ED was supported by the clinicians who, for example, had to continue care

plans provided by their colleagues. In the quantitative study, the perceived task

complexity in the ED, in terms of dealing with patients who were difficult to manage

and non-routine cases were investigated. However, using simple linear regression, no

significant association was found between the perceived task complexity and user

attitude towards using IT in the ED. The perceived task interdependency was also

investigated in terms of the necessity of communicating with colleagues inside and

outside of the department, and a significant positive association was found between the

perceived task interdependency and users' attitudes using simple linear regression.

Although this association was weak, the results suggested that the benefit of using

information systems in terms of facilitating workflow in the ED outweighed the

perception of task complexity. However, in the final model, none of these factors were

found significant, suggesting that there might be more important factors.

System characteristics

The qualitative study showed that system characteristics, such as the interface

design, system reliability, system ease of use and usefulness were important factors

from users' perspectives. As the latter two variables were two main determinants of

user attitudes towards using technology (discussed in Chapter 2), these were selected

for further investigation in the quantitative study. The results of both simple linear

regression and multiple regression analysis showed that there were significant positive

associations between the perceived usefulness and users' attitudes and, the perceived

ease of use and users' attitudes towards using IT in the ED. Moreover, the quantitative

data suggested that the influence of the perceived usefulness of information systems on

user attitude was stronger than the effect of the perceived ease of use. It seems that the

ED staff were more interested in using the systems that they perceived as useful, rather

than purely easy to use and not useful. . Demonstrating the usefulness of information

systems in practice can also help to create positive attitudes towards using IT.

Environmental characteristics

The results of the qualitative study showed that the environmental factors were

related to the social, the organisational, and the technological environment. The social
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environment influenced user attitude towards using IT mainly through the subjective

norm in the ED. As discussed in Chapter 2, subjective norm relates to the degree to

which an individual perceives that important others, e.g., senior staff, believe he or she

should use the system. This factor is especially important where the use of the system

is mandatory. In the quantitative study, subjective norm was found as a significant

environmental factor that could influence users' attitudes towards using IT, and

remained significant when other variables were considered together. The significance

of this factor might be due to the context of using IT in the ED, which was mandatory in

the settings of study. This suggested that the role of ED senior staff and ED clinical

leaders could be quite important in encouraging the rest of staff to use the system.

The organisational environment included computer training, IT support, and

user involvement in the process of system design and implementation. While the

qualitative study suggested that the inadequacy of computer terminals might influence

users' attitudes and subsequent use of IT, in the quantitative study, simple linear

regression analysis showed that there was no association between the inadequacy of

computer terminals and users' attitudes. Other organisational factors, such as training

and user involvement, could influence users' attitudes towards using IT; however, their

influence was not very much.

The technological environment dealt with the type of technology, such as

bedside computers and handheld devices, the location of the systems, and the possibility

of damage to the systems by violent patients or their relatives. The results of simple

linear regression showed that there was a significant positive association between most

of these factors and users' attitudes; however, these associations were quite weak,

suggesting that more important factors might influence users' attitudes. The possibility

of damage to the computers by violent patients or their relatives was not significant

suggesting that this sort of problems might be quite rare and do not influence users'

attitudes very much. It is notable that none of these factors remained significant in the

final model.
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2. What is the impact of technology on users' attitudes towards
using IT in the ED?

The results of the qualitative study showed that the impact of technology could

be perceived at different levels, the individual level, the organisational level, and the

impact on patient care. The results of the quantitative study revealed that the perceived

individual impact of technology seemed to be more important to the users and,

compared to other variables, had the strongest influence on the users' attitudes. It can

be concluded that a system that provides end-users with direct benefits is more likely to

be accepted and used by the users. Particularly, as clinicians and non-clinicians work

under time pressure and patients might be in a life-threatening condition, it is more

important to see how systems help them to do their jobs more efficiently and

effectively. This, in turn, can help to improve patient care.

3. What are the most important factors that might influence users'
attitudes towards using IT in the ED?

In the quantitative study (Chapter 5), the results of multiple regression analysis

revealed that among the aforementioned characteristics, five main factors significantly

influenced users' attitudes towards using IT. These factors were perceived individual

impact of technology, perceived usefulness, perceived ease of use, subjective norm, and

users' computer experience. These factors contributed to about 50% of variance in the

users' attitudes. The results also showed that the contribution of these factors was not

equal and there were large differences between these. For example, while perceived

individual impact of technology had the highest contribution (38.9%), users' computer

experience had the lowest contribution (0.7%) in changing users' attitudes. These

factors were highly significant. This suggested that before designing and implementing

information systems for the ED, these factors and their importance need to be addressed

properly.
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4. What is the association between the users' attitudes and the use

of IT in the ED?

The research showed that despite the importance of user attitude towards using

IT, the association between users' attitudes and the reported IT use was quite weak.

Three main reasons for such a weak association were as follows. Firstly, the use of

information systems was mandatory in the EDs; therefore, the role of users' attitudes

towards using IT might not be so important compared to the use of IT in a voluntary

setting. Secondly, the amount of IT use was dependent on the users' jobs, users' needs,

and the functions that they were allowed to use rather than purely depending on their

attitudes. Therefore, they did not use the systems more than what they needed. Thirdly,

the amount of IT use was reported by users rather than being measured precisely.

Therefore, as it could be different from the actual IT use, imprecise data might have

influenced the results.

7.3. Contribution to the current knowledge

This research contributes to current knowledge in two important ways. Firstly,

although the ED information systems have been studied in previous research, the

knowledge of factors that might influence users' attitudes towards using IT in the ED

was limited. A number of studies have focused on investigating a limited number of

factors, such as perceived usefulness and perceived ease of use of clinical information

systems. However, the current study identified different factors that might influence

users' attitudes towards using IT in the ED. In this research, not only were these factors

identified, but also the results showed that the most influential factors accounted for

about 50% of the variance in the users' attitudes. The results were presented as a model

which provides an informative representation of the most important factors that should

be taken into account in the process of design, implementation, and post-

implementation of clinical information systems, such as ED information systems.

Secondly, the use of between-methods triangulation helped to gain a better

understanding and to obtain a bigger picture of the factors that might influence users'

attitudes towards using IT in the ED. Moreover, past research in this area has typically

been undertaken around case studies, with little attempt at theoretical assimilation. This
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study used theory triangulation to compare the results with the related theories and

models of user acceptance of technology.

7.4. Implications for practice

This research has identified several implications for practice at different stages

of system design and implementation for the EDs. For example, before designing a

system it is important to investigate users' requirements and understand how using a

system can help them to do their jobs. Having clear understanding of what the users'

expect of the impact of technology can help to design a better and more acceptable

system for them. At the design stage, it is important to involve users and investigate

their views to improve the systems, for example, in terms of usefulness and ease of use.

Users' computer experience was found an important factor that could influence users'

views towards using IT in the ED. Therefore, adequate investment on developing IT

skills can help to prepare the users for using information systems. Finally, the

implementation stage needs to be supported by people who are enthusiastic about using

IT in the ED and have leadership roles in the department. As the results of this research

showed, 'subjective norm' is an important factor that can help to create positive

attitudes towards using IT among the ED staff and encourage them to use the systems.

7.5. Implications for future research

The factors identified in this study provide a focus area for further research. For

example, the proposed model and the results can be regarded as preliminary findings,

and future research should be targeted at developing and validating appropriate scales

for each of the constructs, and then revalidating, modifying, or extending the model

with the new measures.

Although the settings of the study and the systems which were used by the ED

staff were typical of the ED, and of the ED information systems, further research is

needed to replicate the research in other EDs or departments to establish further external

validity of the proposed model and the findings. For example, the research model can
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be examined in other EDs to compare the results and the importance of each factor

across settings. Similar research can be conducted in other clinical settings to identify

similarities and differences between factors that were important to the ED staff and

factors that might be important to the staff in other settings. Further analysis of data is

also needed to identify similarities and differences of the results across the sites and

across the professions.

7.S. Conclusion

This chapter, therefore, concludes this thesis by summarising the main points of

the research and answering the research questions presented in Chapter 2. The findings

suggested that a number of factors should be considered to improve users' attitudes

towards using IT in the ED and the perceived individual impact of technology was the

most important factor. A number of implications for practice and future research were

also presented in this chapter.

361



REFERENCES
Abad-Grau, M.M., Ierache, J., Cervino, C. & Sebastiani, P. (2008). "Evolution and

challenges in the design of computational systems for triage assistance". Journal

of Biomedical Informatics, 41 (3), 432-441.

Ajzen, I. (1991). The theory of planned behaviour. Organisational Behaviour and

Human Decision Processes, 50(2), 179-211.

Ammenwerth, E., Kaiser, F., Wilhelmy, I. & Hofer, S. (2003a). "Evaluation of user

acceptance of information systems in health care-the value of questionnaires".

In: Baud, R., Fieschi, M., Le Beux, P. & Ruch, P. (eds.) Proceedings of Medical

Informatics Europe (MIE 2003). France. p. 643-648.

Ammenwerth, E., Mansmann, U., Iller, C. & Eichstadter, R. (2003b). "Factors affecting

and affected by user acceptance of computer-based nursing documentation:

results of a two-year study". Journal of the American Medical Informatics

Association, 10 (1), 69-84.

Ammenwerth, E. & Shaw, N.T. (2005). "Bad health informatics can kill - is evaluation

the answer?" Methods of Information in Medicine, 44 (1), 1-3.

Ammenwerth, E., Iller, C. & Mahler, C. (2006). "IT-adoption and the interaction of

task, technology and individuals: a fit framework and a case study". BMC

Medical Informatics and Decision Making, 6 (3).

Amouh, T., Gemo, M., Macq, B., Vanderdonckt, 1., El Gariani, A., Reynaert, M.S.,

Stamatakis, L. & Thys, F. (2005). "Versatile clinical information system design

for Emergency Departments". IEEE Transactions on Information Technology in

Biomedicine, 9 (2), 174-183.

Anderson, J.G. & Aydin, C.E. (eds.) (2005). "Overview: theoretical perspectives and

methodologies for the evaluation of healthcare information systems". In:

Anderson, J. G. & Aydin, C. E. (eds.) Evaluating the Organisational Impact of

Healthcare Information Systems, pp. 5-29. New York: Springer.

Apkon, M. & Singhaviranon, P. (2001). "Impact of an electronic information system on

physician workflow and data collection in the intensive care unit". Journal of

Intensive Care Medicine, 27 (1), 122-130.

362



Aronsky, D., Jones, I., Raines, B., Hemphill, R., Mayberry, S.R., Luther, M.A. &

Slusser, T. (2008). "An integrated computerised triage system in the Emergency

Department". In: Biomedical and health informatics: from foundations to

applications to Policy, Proceedings of AMIA 2008 Annual Symposium. 8-12,

November,2008, Washington,D.C., USA. pp. 16-20.

Ash, J.S., Gorman, P.N., Hersh, W.R., Lavelle, M. & Poulsen, S.B. (1999).

"Perceptions of house officers who use physician order entry". In: Lorenzi, N.M.

(ed.) Transforming healthcare through informatics: cornerstones for a new

information management paradigm: Proceedings of AMIA 1999 Annual

Symposium, 6-10 November, 1999, Washington, D.C., USA. pp. 471-475.

Hanley and Belfus, Inc.

Ash, J.S., Fournier, L., Stavri, P.Z. & Dykstra, R. (2003). "Principles for a Successful

Computerised Physician Order Entry (CPOE) Implementation". In: Musen, M.

(ed.) Biomedical and health informatics: from foundations to applications to

policy, Proceedings of AMIA 2003 Annual Symposium. 8-12 November, 2003,
Washington, D.C., USA.pp. 36-40. Hanley and Belfus, Inc.

Ash, J.S., Anderson, N.R. & Tarczy-Hornoch, P. (2008). "People and Organisational

Issues in Research Systems Implementation". Journal of the American Medical

Informatics Association, 15 (3), 283-289.

Aydin, C.E. & Rice, R.E. (1991). "Social worlds, individual differences, and

implementation, predicting attitudes toward a medical information system".

Information and Management, 20 (5), 119-136.

Barthell, E.N., Coonan, K., Finnell, J., Pollock, D. & Cochrane, D. (2004). "Disparate

systems, disparate data: integration, interfaces, and standards in Emergency

Medicine information technology". Academic Emergency Medicine, 11 (11),

1142-1148.

Bastholm Rahrnner, P., Andersen-Karlsson, E., Arnhjort, T., Eliasson, M., Gustafsson,

L.-L., Jacobsson, L., Ovesjo, M.-L., Rosenqvist, D., Sjoviker, S., Tomson, G. &

Holmstrom, I. (2004). "Physicians' perceptions of possibilities and obstacles

prior to implementing a computerised drug prescribing support system".

International Journal of Health Care Quality Assurance, 17(4): 173-179.

363



Baumgart, D.C. (2005). "Personal digital assistants in health care: experienced

clinicians in the palm of your hand?". The Lancet, 366 (9492), 1210-22.

Begley, C.M. (1996). "Using triangulation in nursing research". Journal of Advanced

Nursing, 24 (1), 122-128.

Berg, M. (1999). "Patient care information systems and health care work: a socio-

technical approach". International Journal of Medical Informatics, 55 (2), 87-

101.

Bird, S.B., Zarum, R.S. & Renzi, F.P. (2001). "Emergency medicine resident patient

care documentation using a hand-held computerised device". Academic

Emergency Medicine, 8 (12), 1200-1203.

Booth, N. (2003). "Sharing patient information electronically throughout the NHS".

British Medical Journal, 327 (7407), 114-115.

Bourke, J. & Wessely, S. (2008). "Confidentiality". British Medical Journal, 336

(7649), 888-891.

Bourque, L.B. & Fielder, E.P. (1995). How to Conduct Self-administered and Mail

Surveys. California: SAGE Publication.

Bowling, A. (2002). Research Methods in Health: Investigating Health and Health

Services. Buckingham: Open University Press.

Bowns, I., Rotherham, G. & Paisley, S. (1999). "Factors associated with success in the

implementation of information management and technology in the NHS".

Health Informatics Journal, 5 (3), 136-145.

Boyle, M., Koritsas, S., Coles, J. & Stanley, J. (2007). "A pilot study of workplace

violence towards paramedics". Emergency Medicine Journal; 24 (11), 760-763.

Brender, 1., Ammenwerth, E., Nykanen, P. & Talmon, 1. (2006). "Factors influencing

success and failure of health informatics systems". Methods of Information in

Medicine, 45 (1), 125-136.

Bryman, A. (2004). Social Research Methods. New York: Oxford University Press.

Burkle, T., Ammenwerth, E., Prokosch, H. & Dudeck, 1. (2001). "Evaluation of clinical

information system. what can be evaluated and what cannot?" Journal of

Evaluation in Clinical Practice, 7 (4), 373-385.

364



Bums, F. (1998). Information for Health, an information strategy for the modem NHS

1998-2005. West Yorkshire: Department of Health Publications.

Campbell, E.M., Sittig, D.F., Ash, J.S., Guappone, K.P. & Dykstra, R.H. (2006). "Types

of unintended consequences related to computerised provider order entry".

Journal of American Medical Informatics Association, 13 (5), 547-556.

Carmines, E.G. & Zeller, R.A. (1994). "Reliability and Validity Assessment". In:

Lewis-Beck, M. S. (ed.) Basic Measurement, pp. 1-58. London: SAGE

Publication.

Chan, J.T.S. (2000). "Computerisation of Accident and Emergency Departments in

Hong Kong". Hong Kong Medical Journal, 6 (3), 276-282.

Chang, P., Tzeng, Y.M., Wu, S.C., Sang, Y.Y. & Chen, S.S. (2003). "Development and

comparison of user acceptance of advanced comprehensive triage PDA support

system with a traditional terminal alternative system". In: Musen, M. (ed.)

Biomedical and health informatics: from foundations to applications to policy,

Proceedings of AMIA 2003 Annual Symposium. 8-12 November, 2003,

Washington, D.C., USA. pp. 140-144. Hanley and Belfus, Inc.

Chang, I.C., Hwang, H.G., Hung, W.F. & Li, Y.C. (2007). "Physicians' acceptance of

pharmacokinetics-based clinical decision support systems". Expert Systems with

Applications, 33 (2),296-303.

Chau, P.Y.K. & Hu, P.l (2002). "Examining a model of information technology

acceptance by individual professionals: an exploratory study". Journal of

Management Information Systems, 18 (4), 191-229.

Chin, J.P., Diehl, V.A. & Norma, K.L. (1988). "Development of an instrument

measuring user satisfaction of the human-computer interface". In: Soloway, E.,

Frye, D., & Sheppard, S. B. (eds.) Proceedings of the ACM CHI 88 Human

Factors in Computing Systems Conference. 15-19 June, 1988, Washington,

D.C., USA. pp. 213-218.

Chin, W.W. & Lee, M.K.O. (2000). A proposed model and measurement instrument for

the formation of IS satisfaction: the case of end-user computing satisfaction.

21st International Conference on Information systems. Brisbane, Australia. pp.

553-63.

365



Chismar, W.G. & Wiley-Patton, S. (2002). "Test of the technology acceptance model

for the Internet in paediatrics". In: Kohane, I. S. (ed.) Biomedical informatics:

one discipline, Proceedings of AMIA 2002 Annual Symposium. 9-13 November,

2002, San Antonio, TX pp. 155-159. Hanley and Belfus, Inc.

Chismar, W.G. & Wiley-Patton, S. (2003). "Does the extended technology acceptance

model apply to physicians". In: Proceedings of 36th International Conference

on System Sciences. 6-9 January, 2003, Big Island, Hawaii: United States. pp.

160c.

Clamp, S., Heathfield, H., Felton, D. & Gowing, W. (2002). "Implementing electronic

health care records: progress and challenges". The British Journal of Healthcare

Computing and Information Management, 19 (6), 17-19.

Cohen, l (1992). "A power primer". Psychological Bulletin, 112 (1), 155-159.

Coonan, K.M. (2004). "Medical informatics standards applicable to Emergency

Department information Systems: making sense of the jumble". Academic

Emergency Medicine, 11 (11), 1198-1205.

Creswell, lW. (2003). Research Design, Qualitative, Quantitative, and Mixed methods

Approaches. California: SAGE Publication.

Cross, M. (2006a). "Keeping the NHS electronic spine on track". British Medical

Journal, 332 (7542), 656-658.

Cross, M. (2006b). "Will Connecting for Health deliver its promises?" British Medical

Journal, 332 (7541), 599-601.

Currie, L.M., Graham, M., Allen, M., Bakken, S., Patel, V. & Cimino, J.J. (2003).

"Clinical information needs in context, an observational study of clinicians

while using a clinical information System". In: Musen, M. (ed.) Biomedical and

health informatics: from foundations to applications to policy, Proceedings of

AMIA 2003 Annual Symposium.B-12 November, 2003, Washington, D.C., USA.

pp. 190-194. Hanley and Belfus, Inc.

Davis, F.D., Bagozzi, R.P. & Warshaw, P.R. (1989). "User acceptance of computer

technology: a comparison of two theoretical models". Management Science, 35

(8), 982-1003.

366



Davis, F.D. (1993). "User acceptance of information technology: system characteristics,

users' perceptions, and behavioural impacts". International Journal of Man-

Machine Studies, 38 (3), 475-487.

Davis, R.M. & Pless, B. (2001). "BMJ bans "accidents"- Accidents are not

unpredictable". British Medical Journal, 322 (7298), 1320-1321.

Delone, W.H. & McLean, E.R. (2003). "The DeLone and McLean model of information

systems success: a ten-year update". Journal of Management Information

Systems, 19 (4), 9-30.

Denscombe, S.M. (2003). The Good Research Guide for Small-scale Social Research

Projects (2nd ed). Maidenhead: Open University Press.

Denscombe, S.M. (2005). The Good Research Guide for Small-scale Social Research

Projects (3rd ed). Maidenhead: Open University Press.

Denzin, N.K. (1970). The Research Act in Sociology: a Theoretical Introduction to

Sociological Methods. Chicago: Aldine Publication.

Denzin, N.K. & Lincoln, Y.S. (2000). Handbook of Qualitative Research. California:

SAGE Publication.

Denzin, N.K. (2006). "Strategies of Multiple Triangulation". In: Bryman, A. (ed.)

Mixed Methods, pp. 195-217. London: SAGE Publication.

Department of Health. (2000). The NHS Plan, a plan for investment, a plan for reform.

London: The Stationery Office.

Department of Health. (2001a). Building the Information Core - implementing the NHS

Plan. London: The stationary office.

Department of Health. (2001 b). Reforming Emergency Care. London: The Stationery

Office.

Department of Health. (2002). Delivering 21st century IT support for the NHS-a

national strategic programme. London: The stationary office.

Department of Health. (2005). Research Governance Framework for Health and Social

Care. London: The stationary office.

Despont-Gros, C., Fabry, P., Muller, H., Geissbuhler, A. & Lovis, C. (2004). "User

acceptance of clinical information systems: a methodological approach to

367



identify the key dimensions allowing a reliable evaluation framework". Medinfo,

11 (Pt 2), 1038-1042.

Despont-Gros, C., Mueller, H. & Lovis, C. (2005). "Evaluating user interactions with

clinical information system: A model based on human-computer interaction

models". Journal of Biomedical Informatics, 38 (3), 244-255.

Despont-Gros, C., Rutschmann, 0., Geissbuhler, A. & Lovis, C. (2007). "Acceptance

and cognitive load in a clinical setting of a novel device allowing natural real-

time data acquisition". International Journal of Medical Informatics, 76 (11-12),

850-855.

Devitt, N. & Murphy, J. (2004). "A survey of the information management and

technology training needs of doctors in an acute NHS trust in the United

Kingdom". Health Information and Libraries Journal, 21(3): 164-172.

Dillon, A. & Morris, M. (1996). "User acceptance of new information technology:

theories and models". Annual Review of Information Science and Technology,

31,3-32.

Dillon, T.W., McDowell, D., Salimian, F. & Conklin, D. (1998). "Perceived ease of use

and usefulness of bedside-computer systems". Computers in Nursing, 16 (3),

151-156.

Drury, P. (2001). "Building the information core - the end of the beginning". The British

Journal of Healthcare Computing and Information Management, 18 (2), 24-28.

Eason, K. (2007). "Local socio-technical system development in the NHS National

Programme for Information Technology". Journal of Information Technology,

22 (3), 257-264.

Edsall, R.L. & Adler, K.G. (2005). "An EHR user-satisfaction survey: advice from 408

family physicians". Family Practice Management, 12 (9), 29-35.

Emstmann, N., Ommen, 0., Neumann, M., Hammer, A., Voltz, R. & Pfaff, H. (2009).

"Primary care physician's attitude towards the GERMAN e-health card project-

determinants and implications". Journal of Medical Systems, 33 (3), 181-188.

Fairey, M. (2000). "NHS Plan envisions 'a health service designed around the patient' ".

The British Journal of Healthcare Computing and Information Management, 17

(7),2-4.

368



Fairey, M. (2003). "Barriers to the success of delivering 21st century IT support for the

NHS". The British Journal of Healthcare Computing & Information

Management, 20 (2), 28-31.

Feied, C.F., Smith, M.S., Handler, lA. & Kanhouwa, M. (2000). "Emergency Medicine

can play a leadership role in enterprise-wide clinical information systems".

Annals of Emergency Medicine, 35 (2), 162-167.

Fink, A. (1995). The Survey Handbook. California: SAGE Publication.

Finnell, J.T., Overhage, J.M., Dexter, P.R., Perkins, S.M., Lane, A.L. & McDonald, C.J.

(2003). "Community clinical data exchange for Emergency Medicine patients".

In: Biomedical and health informatics: from foundations to applications.

Proceedings of AMIA 2003 Annual Fall Symposium. 8-12 November, 2003,

Washington, D.C., USA. pp. 235-238. Hanley and Belfus, Inc.

Fishbein, M., & Ajzen, 1. (1975). Belief, Attitude, Intention, and Behaviour: An

Introduction to Theory and Research. Reading, MA: Addison-Wesley.

Foley, M. (2006). "To opt in or opt out of electronic patient records? Electronic patient

record is incompatible with confidentiality". British Medical Journal, 333

(7559), 146-b.

Folmer, G. & Price, C. (2001). "ERDIP- a view from the bridge". The British Journal of

Healthcare Computing and Information Management, 18 (4),25-27.

Ford, S. (2005). "Challenges to implementing NPflT, nothing counts except what is in

front of the clinician to use". British Medical Journal, 331 (7515),516.

Friedman, C.P. & Wyatt, J.C. (2006). Evaluation Methods in Biomedical Informatics.

USA: Springer.

Gardner, R.M. & Lundsgaarde, H.P. (1994). "Evaluation of user acceptance ofa clinical

expert system". Journal of American Medical Informatics Association, 1 (6),

428-438.

Getty, M., Ryan, A.A. & Ekins, M.L.C. (1999). "A comparative study of the attitudes of

users and non-users towards computerised care planning". Journal of Clinical

Nursing, 8 (4), 431-439.

369



Gillam, M., Rothenhaus, T., Smith, V. & Kanhouwa, M. (2004). "Information

technology principles for management, reporting, and research". Academic

Emergency Medicine, 11 (11), 1155-1161.

Goodhue, D.L. & Thompson, R.L. (1995). "Task-technology fit and individual

performance", MIS Quarterly, 19 (2), 213-236.

Gottlieb, L.K., Stone, E.M., Stone, D., Dunbrack, L.A. & Calladine, J. (2005).

"Regulatory and policy barriers to effective clinical data exchange: lessons

learned from Medslnfo-ED". Health Affairs, 24 (5), 1197-1204.

Granger, R. (2003). "An introduction to England's integrated care records service".

British Journal of Healthcare Computing & Information Management, 20 (10),

22-24.

Green, L, McDowall, Z. & Potts, H.W. (2008). "Does Choose & Book fail to deliver the

expected choice to patients? A survey of patients' experience of outpatient

appointment booking". BMC Medical Informatics and Decision Making, 8 (36).

Grimson, W.T. (2001). "An assessment of the Information for Health strategy: a view

from Dublin". The British Journal of Healthcare Computing & Information

Management, 18 (1), 26-28.

Gunasekaran, A., Ngai, E.W.T. & McGaughey, R.E. (2006). "Information technology

and systems justification: a review for research and applications". European

Journal of Operational Research, 173 (3),957-983.

Hakimzadah, A.F. (2008). "The nature and occurrence of registration errors in the

emergency department". International Journal of Medical Informatics, 77 (3),

169-175 .

Handler, l.A., Adams, r.o., Feied, C.F., Gillam, M., Vozenilek, r., Barthell, E.N. &

Davidson, S.l (2004). "Emergency Medicine Information Technology

Consensus Conference: Executive Summary". Academic Emergency Medicine,

11 (11), 1112-1113.

Handy, L, Hunter, I. & Whiddett, R. (2001). "User acceptance of inter-organisational

electronic medical records". Health Informatics Journal, 7 (2), 103-107.

Harper, M.B. (2001). "Information system application in the Emergency Department".

Clinical Paediatric Emergency Medicine, 2 (4), 269-274.

370



Heathfield, H., Pitty, D. & Hanka, R. (1998). "Evaluating information technology in

healthcare: barriers and challenges". British Medical Journal, 316 (7149) 1959-

1961.

Heeks, R. (2006). "Health information systems: failure, success and improvisation".

International Journal of Medical Informatics, 75 (2),125-137.

Henderson, R.D. & Deane, F.P. (1996). "User expectations and perceptions of a patient

management information system". Computers in Nursing, 14 (3), 188-193.

Hendy, J., Reeves, B.C., Fulop, N., Hutchings, A. & Masseria, C. (2005). "Challenges

to implementing the national programme for information technology (NPtIT): a

qualitative study". British Medical Journal, 331 (7512), 331-336.

Hendy, J., Fulop, N., Reeves, B. C., Hutchings, A. & Collin, S. (2007). "Implementing

the NHS information technology programme: qualitative study of progress in

acute trusts". British Medical Journal, 334 (7608), 1360-1368.

Herbst, K., Littlejohns, P., Rawlinson, J., Collinson, M. & Wyatt, J. C. (1999).

"Evaluating computerised health information systems: hardware, software and

human ware: experiences from northern province, South Africa". Journal of

Public Health Medicine, 21 (3), 305-310.

Hu, S., Yen, D.H.T. & Kao, w. (2002). "The feasibility of full computerisation in the

ED". American Journal of Emergency Medicine, 20 (2), 118-121.

Hughes, G. (2006). "The four hour target; problems ahead". Emergency Medicine

Journal, 23 (1),2.

Humber, M. (2004). "National Programme for Information Technology". British

Medical Journal, 328 (7449), 1145-1146.

Jamieson, S. (2004). "Likert scales: how to (ab) use them". Medical Education, 38 (12):

1217-1218.

Jiang, J.J., Muhanna, W.A. & Klein, G. (2000). "User resistance and strategies for

promoting acceptance across system types". Information and Management, 3

(1),25-36.

Jones, M.R. (2003). "Computers can land people on Mars, why can't they get them to

work in a hospital?". Methods of Information in Medicine, 42 (4), 410-415.

371



Jones, M. (2004). "Learning the lessons of history? Electronic records in the United

Kingdom acute hospitals". Health Informatics Journal, 10 (4), 253-263.

Kaplan, B. & Maxwell, J.A. (2005). "Qualitative research methods for evaluating

computer information systems". In: Anderson, J. G. & Aydin, C. E. (eds.)

Evaluating the Organisational Impact of Healthcare Information Systems, pp.

30-54. New York: Springer.

Kaplan, B. & Shaw, N.T. (2004). "Future directions in evaluation research: people,

organisational, and social issues". Methods of Information in Medicine, 43 (3),

215-231.

Karsh, B.T. (2004). "Beyond usability: designing effective technology implementation

systems to promote patient safety". Quality and Safety in Health Care, 13 (5),

388-394.

Kelly, G. (1998). "Patient data, confidentiality, and electronics". British Medical

Journal, 316 (7133), 718-719.

Kijsanayotina, B., Pannarunothaib, S. & Speediec, S.M. (2009). "Factors influencing

health information technology adoption in Thailand's community health centers:

Applying the UTAUT model". International Journal of Medical Informatics, 78

(6),404-416.

Kim, K.K. (1989). "User satisfaction: a synthesis of three different perspectives".

Journal of Information Systems, 12 (Fall), 1-12. In: Bokhari, R.H. (2005). "The

relationship between system usage and user satisfaction: a meta-analysis". The

Journal of Enterprise Information Management, 18 (2), 211-234.

Kirshbaum, M. (2004). "Are we ready for Electronic Patient Record? attitude and

perceptions of staff from two NHS trust hospitals". Health Informatics Journal,

10 (4), 265-275.

Lacey, A. & Luff, D. (2001). Trent focus for research and development in primary

health care: an introduction to qualitative analysis. University of Sheffield: Trent

Focus Group.

Laerum, H., Ellingsen, G. & Faxvaag, A. (2001). "Doctors' use of electronic medical

records systems in hospitals: cross sectional survey". British Medical Journal,

323 (7325), 1344-1348.

372



Lappa, E. (2005). "Undertaking an information-needs analysis of the emergency-care

physician to inform the role of the clinical librarian: a Greek perspective".

Health Information and Libraries Journal, 22 (2), 124-132.

Lee, T.T. (2004). "Evaluation of computerised nursing care plan: instrument

development". Journal of Professional Nursing, 20 (4), 230-238.

Lee, T.T., Lee, T.Y., Lin, K.C. & Chang, P.C. (2005). "Factors affecting the use of

nursing information systems in Taiwan". Journal of Advanced Nursing, 50 (2),

170-178.

Likourezos, A, Chalfin, D.B., Murphy, D.G., Sommer, B., Darcy, K. & Davidson, SJ.

(2004). "Physician and Nurse Satisfaction with an Electronic Medical Record

System". Journal of Emergency Medicine, 27 (4), 419-424.

Litwin, M.S. (1995). How to Measure Survey Reliability and Validity. London: SAGE

Publication.

Lium, J.T., Tjora, A. & Faxvaag, A. (2008). "No paper, but the same routines: a

qualitative exploration of experiences in two Norwegian hospitals deprived of

the paper-based medical record". BMC Medical Informatics and Decision

Making, 8 (2).

Lorenzi, N.M. (2004). "Beyond the gadgets". British Medical Journal, 328 (7449),

1146-1147.

Lusignan, S., Mimnagh, C., Kennedy, J. & Peel, V. (2000). "Alignment of Information

for Health with the NHS Plan - a case for substantial investment and reform".

The British Journal of Healthcare Computing and Information Management, 17

(9),28-32.

Machan, C., Ammenwerth, E. & Schabetsberger, E. (2005). "Evaluation of the

electronic transmission of medical findings from hospitals to practitioners by

triangulation". Methods of Information in Medicine, 44 (2), 225-33.

Mason, J. (2002). Qualitative Researching. London: SAGE Publication.

Masters, K. (2008). "For what purpose and reasons do doctors use the Internet: a

systematic review". International Journal of Medical Informatics, 77 (1), 4-16.

373



May, T. (2001). Social Research, Issues, Methods and Process. Buckingham: Open

University Press.

Mazzoleni, M.C., Baiardi, P., Giorgi, I., Franchi, G., Cortesi, M. & Sozze, F. (1997).

"Mutual involvement of information system, users and context: the influence on

the acceptance of a hospital information system". In: Masys, D. R. (ed.) The

emergence of internetable health care, systems that really work: Proceedings of

AMIA 1997 Annual Fall Symposium. 25-29 October, 1997, Nashville, TN pp.

972. Hanley and Belfus, Inc.

McIver, J.P. & Carmines, E.G. (1994). "Uni-dimensional scaling". In: Lewis-Beck,

M.S. (ed.) Basic Measurement, pp. 139-228. London: SAGE Publication.

Mingers, J. (2001). "Combining IS research methods: towards a pluralist methodology".

Information Systems Research, 12 (3), 240-259.

Moody, L.E., Slocumb, E., Berg, B. & Jackson, D. (2004). "Electronic Health Records

documentation in nursing: nurses' perceptions, attitudes, and preferences".

Computers, Informatics, Nursing, 22 (6),337-344.

Moore, G.C. & Benbasat, I. (1991). "Development of an instrument to measure the

perceptions of adopting an information technology innovation". Information

Systems Research, 2 (3), 173-191.

Morris, M.G. & Dillon, A. (1997). "How user perceptions influence software use".

IEEE Transactions on Software Engineering, 14 (4), 58-65.

Morse, J.M. (2006). "Approaches to qualitative-quantitative methodological

triangulation". In: Bryman, A. (ed.) Mixed Methods, pp. 317-324. London:

SAGE Publication.

Murff, H.J. & Kannry, J. (2001). "Physicians satisfaction with two order entry systems".

Journal of American Medical Informatics Association, 8 (5), 499-509.

Myers, M.D. (1997). "Qualitative research in information systems". MIS Quarterly, 21

(2),241-242.

NHS Connecting for Health. (2009a). New A&E system for Nottingham [Online].

Leeds: NHS Connecting for Health. http://www.connectingforhealth.nhs.ukI

newsroomlnews-stories/news091204 [Accessed 01 July 2009].

374

http://www.connectingforhealth.nhs.ukI


NHS Connecting for Health. (2009b). What is Choose and Book? [Online]. Leeds: NHS

Connecting for Health. http://www .chooseandbook.nhs. uklpatients/whatiscab

[Accessed 27 June 2009].

NHS Connecting for Health Implementation Guidance team. (2007). The National

Programme for IT Implementation Guide. Leeds: NHS Connecting for Health.

Nicholas, D., Huntington, P. & Williams, P. (2002a). "The impact oflocation on the use

of information systems". Journal of Documentation, 58 (3),284-301.

Nicholas, D., Huntington, P. & Williams, P. (2002b). "An evaluation of the use ofNHS

touch-screen health kiosks: a national study". Aslib Proceedings, 54 (6), 372-

384.

Nolan, M. & Behi, R. (1995). "Triangulation: the best of all worlds?". British Journal of

Nursing, 4 (14),829-32.

Ohmann, C., Boy, O. & Yang, Q. (1997). "A systematic approach to the assessment of

user satisfaction with health care system: constructs, models, and instruments".

Studies in Health Technology and Informatics, 43 (part B), 781-785. In: Burkle,

T., Ammenwerth, E., Prokosch, H., Dudeck, 1. (2001). "Evaluation of clinical

information system: what can be evaluated and what cannot?". Journal of

Evaluation in Clinical Practice,7(4), 373-385.

Oldfield, P.D. (2003). "Sharing patient information electronically throughout NHS,

patient confidentiality may not be guaranteed". British Medical Journal, 327

(7415),623-b.

Oppenheim, A.N. (1992). Questionnaire Design, Interviewing and Attitude

Measurement. London: Pinter Publication.

Overhage, 1.M., Dexter, P.R., Perkins, S.M., Cordell, W.H., McGoff, J., McGrath, R. &

McDonald, C.J. (2002). "A randomised, controlled trail of clinical information

shared from another institution". Annals of Emergency Medicine, 39 (1), 14-23.

Palm, J. M., Colombet, I., Sicotte, C. & Degoulet, P. (2006). "Determinants of user

satisfaction with a clinical information system". In: Biomedical and Health

Informatics: from foundations to applications to policy: Proceedings of AMIA

2006 Annuals Symposium.11-15 November, 2006, Washington, D.C., USA. pp.

614-618. Hanley and Belfus, Inc.

375



Pare, G. & Sicotte, C. (2001). "Information technology sophistication in health care: an

instrument validation study among Canadian hospitals". International Journal of

Medical Informatics, 63 (3),205-223.

Patten, M.L. (2007). Understanding Research Methods: an Overview of the Essentials.

Glendale: Pyrczak Publishing.

Pearce, M. & Young, D. (2001). "Development of the electronic healthcare record:

issues and work in progress in 2001". The British Journal of Healthcare

Computing and Information Management, 18 (4), 22-24.

Penney, T.M. (2005). "Challenges to implementing NPflT, clinicians are becoming

increasingly more influential". British Medical Journal, 331 (7515), 516.

Pose, M., Czaja, S.1. & Augenstein, J. (1996). "The usability of information technology

within emergency care setting". In: 19th International Conference on Computers

and industrial Engineering. 4-6 March, 1996, Miami, Florida, pp. 455-458.

Preece, J., Rogers, Y., Sharp, H., Benyon, D., Holland, S. & Carey, T. (1994). Human-

Computer Interaction. Wokingham: Addison-Wesley.

Protti, D. (2001). "England's electronic health record journey". Healthcare Information

Management & Communications Canada, 15 (2), 18-20.

Punch, K.F. (1998). Introduction to Social Research, Qualitative and Quantitative

Approaches. London: SAGE Publication.

Rabiei, R., Bath, P.A., Hutchinson, A. & Burke, D. (2009). "The national programme

for IT in England: clinicians' views on the impact of the Choose and Book

service". Health Informatics Journal, 15 (3): 167-178.

Raitoharju, R. (2005). "When acceptance is not enough-taking TAM-model into

healthcare". In: Proceedings of 38th International Conference on System

Sciences. 3-6 January, 2005, Big Island, Hawaii: United States. pp. 150c.

Ray, M.N., Houston, T.K., Yu, F.B., Menachemi, N., Maisiak, R.S., Allison, J.1. &

Berner, E.S. (2006). "Development and testing of a scale to assess physician

attitudes about handheld computers with decision support". Journal of the

American Medical Informatics Association, 13 (5), 567-572.

376



Reddy, M.C. & Spence, P.R. (2006). "Collaborative information seeking: a field study

of a multidisciplinary patient care team". Information Processing and

Management, 44 (1), 242-255.

Redfern, E., Brown, R. & Vincent, C.A (2009). "Identifying vulnerabilities in

communication in the emergency department". Emergency Medicine Journal, 26

(9), 653--657.

Righini, N. (2002). Information systems in the Emergency Department. HM 816:

Healthcare Information System.

Management.

Ritchie, J. & Spencer, E. (1994). "Qualitative data analysis for applied policy research".

Boston: Boston University, School of

In: Bryman, A. & Burgess, R. G. (eds.) Analysing Qualitative Data, pp. 173-

194. London: Routledge.

Rogoski, R.R. (2002). "IT in the ED: the nature of Emergency Department Medicine

means specific and comprehensive IT needs for clinicians (Emergency

Department Information Systems)". Health Management Technology, 23 (2),

14-16.

Rose, AF., Schnipper, J.L., Park, E.R., Poon, E.G., Li, Q. & Middleton, B. (2005).

"Using qualitative studies to improve the usability of an EMR". Journal of

Biomedical Informatics, 38 (1), 51-60.

Roukema, J., Los, R.K., Bleeker, S.E., van Ginneken, AM., van der Lei, J. & Moll,

H.A (2006). "Paper versus computer: Feasibility of an electronic medical record

in general paediatrics". Paediatrics, 117 (1), 15-21.

Saathoff, A. (2005). "Human factors considerations relevant to CPOE

implementations". Journal of Healthcare Information Management, 19 (3), 71-

77.

Sanderson, H., Adams, T., Budden, M. & Hoare, C. (2004). "Lessons from the Central

Hampshire Electronic Health Record pilot project: evaluation of the Electronic

Health Record for supporting patient care and secondary analysis". British

Medical Journal, 328 (7444), 875-878.

Seale, C. (2000). The Quality of Qualitative Research. London: SAGE Publication.

377



Seckman, C.A, Romano, C.A & Marden, S. (2001). "Evaluation of clinician response

to wireless technology". In: Bakken, S. (ed.) A medical informatics Odyssey:

visions of the future and lessons from the past: Proceedings of AMIA 2001

Annual Symposium, 3-7 November, 2001, Washington, D.C., USA. pp. 612-616.

Hanley and Belfus, Inc.

Shapiro, J.S., Kannry, J., Kushniruk, AW. & Kuperman, G. (2007). "Emergency

physicians' perceptions of health information exchange". Journal of the

American Medical Informatics Association, 14 (6), 700-705.

Shaw, N.T. (2005). "The national programme for information technology-the GP as

gatekeeper - a bastion worth fighting for?" British Journal of General Practice,

55 (511), 85-86.

Sicotte, C., Pare, G., Moreault, M.-P., Lemay, A, Valiquette, L. & Barkun, J. (2009).

"Replacing an inpatient electronic medical record, lessons learned from user

satisfaction with the former system". Methods of Information in Medicine, 48

(1),92-100.

Silverman, D. (2005). Doing Qualitative Research, a Practical Handbook. London:

SAGE Publication.

Sittig, D.F., Kuperman, GJ. & Fiskio, J. (1999). "Evaluating physician satisfaction

regarding user interactions with an electronic medical record system". In:

Lorenzi, N.M. (ed.) Transforming healthcare through informatics: cornerstones

for a new information management paradigm: Proceedings of AMIA 1999

Annual Symposium, 6-10 November, 1999, Washington, D.C., USA. pp. 400-

404. Hanley and Belfus, Inc.

Sittig, D.F., Krall, M.A, Dykstra, R.H., Russell, A & Chin, H.L. (2006). "A survey of

factors affecting clinician acceptance of clinical decision support". BMC

Medical Informatics and Decision Making, 6(6).

Skinner, J. (2004). "England's national programme for IT in the NHS: benefits, risks

and challenges". The British Journal of Healthcare Computing and Information

Management, 21 (8), 20-22.

Smith, R. (1996). "What clinical information do doctors need?". British Medical

Journal, 7064 (313), 1062-1068.

378



Smith, M. S. & Feied, C. F. (1998). "The next generation Emergency Department".

Annals of Emergency Medicine, 32 (1), 65-74.

Stoop, A.P. & Berg, M. (2003). "Integrating quantitative and qualitative methods in

patient care information system". Methods of Information in Medicine, 42 (4),

458-462.

Sugden, B. (2003). Electronic transmission of prescriptions evaluation of pilots:

summary report. New castle: Sowerby Centre for Health Informatics.

Suntharalingam, G., Cousins, J., Gattas, D. & Chapman, M. (2005). "Scanning the

horizon: emerging hospital-wide technologies and their impact on critical care".

Critical Care, 9(1), 12-15.

Tackley, R., Jones, S., Madden, A. & Dunnill, R. (2003). "Making the most of the

National Programme for IT in the NHS-learning from experience". The British

Journal of Healthcare Computing & Information Management, 20 (10), 25-27.

Tang, P.C., Larosa, M.P. & Gorden, S.M. (1999). "Use of computer-based records,

completeness of documentation, and appropriateness of documented clinical

decisions". Journal of the American Medical Informatics Association, 6 (3),

245-251.

Taylor, T. (2004). "Information management in the emergency department". Emergency

Medicine Clinics of North America, 22 (1), 241-257.

Teich, J.M. (1998). "Information systems support for Emergency Medicine". Annals of

Emergency Medicine, 31 (3),304-307.

The College of Emergency Medicine. (2009). Emergency Medicine in the UK - What is

emergency medicine [Online]. London: The College of Emergency Medicine.

http://www.collemergencymed.ac.ukIEM/default.asp [Accessed 22 October

2009].

Thomas, R.M. (2003). Blending Qualitative and Qualitative Research Methods in

Theses and Dissertations. California: Corwin Press, Inc.

Thorp, J. (2001). "Developing the essential communications infrastructure". The British

Journal of Healthcare Computing and Information Management, 18 (2), 29-30.

379

http://www.collemergencymed.ac.ukIEM/default.asp


Thurmond, V.A. (2001). "The point of triangulation". Journal of Nursing Scholarship,

33 (3), 253-258.

Townes, J.M., Kohn, M.A., Southwick, K.L., Bangs, C.A., Zechnich, A.D., Magnuson,

J.A. & Jui, 1. (2004). "Investigation of an electronic emergency department

information system as a data source for respiratory syndrome surveillance".

Journal of Public Health Management and Practice, 10 (4), 299-307.

Travers, D.A. & Downs, S.M. (2000). "Comparing user acceptance of a computer

system in two paediatric offices: a qualitative study". In: Overhage, J. M. (ed.)

Converging information, technology, and healthcare: Proceedings of AMIA

2000 Annual Symposium. 4-8 November, 2000, Los Angeles, United States. pp.

858-862. Hanley and Belfus, Inc.

Travers, D. & Parham, T. (1997). "Improving information access with an Emergency

Department system". In: Masys, D. R. (ed.) The emergence of internetable

health care, systems that really work: Proceedings of AMIA 1997 Annual Fall

Symposium. 25-29 October, 1997, Nashville, TN pp. 121-125. Hanley and

Belfus, Inc.

van der Loo, R.P., van Gennip, E.M.SJ., Bakker, A.R., Hasman, A. & Rutten, F.F.H.

(1995). "Evaluation of automated information system on health care: an

approach to classifying evaluative studies". Computer Methods and Programs in

Biomedicine, 48 (1-2), 45-52.

van der Meijden, MJ., Tange, H., Troost, J. & Hasman, A. (2001). "Development and

implementation of an EPR: how to encourage the user". International Journal of

Medical Informatics, 64 (2-3), 173-185.

van der Meijden, M.J., Solen, I., Hasman, A., Troost, 1. & Tange, H.J. (2003a). "Two

patient care information systems in the same hospital: beyond technical aspects".

Methods of Information in Medicine, 42 (4), 423-427.

van der Meijden, M.J., Tange, H.J., Troost, J. & Hasman, A. (2003b). "Determinants of

success of inpatient clinical information systems: a literature review". Journal of

the American Medical Informatics Association, 10 (3), 235-243.

380



Venkatesh, V. & Davis, F.D. (2000). "A theoretical extension of the technology

acceptance model: four longitudinal field studies". Management Science, 45 (2),

186-204.

Venkatesh, V., Morris, M.G., Davis, G.B. & Davis, F.D. (2003). "User acceptance of

information technology: toward a unified view". MIS Quarterly, 27 (3), 425-

478.

Ward, R., Stevens, C., Brentnall, P. & Briddon, J. (2008). "The attitudes of health care

staff to information technology: a comprehensive review of the research

literature". Health Information and Libraries Journal, 25 (2), 81-97.

Walker, D.M.C. (1982). "Emergency Medicine in perspective". Canadian Medical

Journal, 127 (2), 116-118.

Walsh, S.H. (2004). "The clinician's perspective on electronic health records and how

they can affect patient care". British Medical Journal, 328 (7449), 1184-1187.

Wellington, J. & Szczerbinski, M. (2007). Research Methods for the Social Sciences.

London: Continuum International Publishing Group.

White, F.A., Zwemer, F.L., Beach, C., Westesson, P., Fairbanks, R.J. & Scialdone, G.

(2004). "Emergency Department digital radiology: moving from photos to

pixels". Academic Emergency Medicine, 11 (11), 1213-1222.

Wyatt, J.C. & Wyatt, S.M. (2003). "When and how to evaluate health information

systems?" International Journal of Medical Informatics, 69 (2-3), 251-259.

Zhang, P., Aikman, S.N. & Sun, H. (2008). "Two types of attitudes in ICT acceptance

and use". International Journal of Human-Computer Interaction, 24 (7), 1-21.

381



Appendices

APPENDIX I· NHS Research Ethics Approval

North Sheffield Ethics Office
1st Floor Vickers Corridor

Northern General Hospital
Herries Road

Sheffield
557AUDirect Line: 0114 271 4894 or 271 4011

Fax: 0114 256 2469
Email: sue.rose@sth.nhs.uk

CM/SR

24 January 2007

Mrs Haleh Ayatollahi
Research Student
Department of Information Studies, University of Sheffield
Regent court, 211 Portobello Street
Sheffield
S14DP

Dear Mrs Ayatollahi

Full title of study:

REC reference number:

Evaluating users' perceptions of, and interactions with,
an Emergency Department Information System (EDIS)
07/Q2308/2

Thank you for your letter of 18 January 2007, responding to the Committee's request for
further information on the above research [and submitting revised documentation].

The Chair considered the further information on 25 January 2007.

Confirmation of ethical opinion

On behalf of the Committee, I am pleased to confirm a favourable ethical opinion for the
above research on the basis described in the application form, protocol and supporting
documentation [as revised).

Ethical review of research sites

The Committee has designated this study as exempt from site-specific assessment {SSA.
There is no requirement for [other] Local Research Ethics Committees to be informed or for
site-specific assessment to be carried out at each site.

Conditions of approval

The favourable opinion is given provided that you comply with the conditions set out in the
attached document. You are advised to study the conditions carefully.

382

mailto:sue.rose@sth.nhs.uk


07/Q2308/2 Pag.

Approved documents

The final list of documents reviewed and approved by the Committee is as follows:

Document Version Date
Application 04 December 2006
Investigator CV Supervisor

Investigator CV

Protocol 1 01 November 2006

Covering Letter 2 18 January 2007

Summary/Synopsis 1 01 November 2006
Letter from Sponsor 20 November 2006

Peer Review 27 November 2006

Compensation Arrangements 30 November 2006

Questionnaire: Supplementary questions 2 18 January 2007

Letter of invitation to participant 1 01 November 2006

Participant Information Sheet 2 18 January 2007

Participant Consent Form 2 18 January 2007

Response to Request for Further Information 18 January 2007

Reply Slip 1 01 November 2006
"- ._..._",_-

Research governance approval

You should arrange for the R&D department at all relevant NHS care organisations to be
notified that the research will be taking place, and provide a copy of the REC application, the
protocol and this letter.

All researchers and research collaborators who will be participating in the research must
obtain final research governance approval before commencing any research procedures.
Where a substantive contract is not held with the care organisation, it may be necessary for
an honorary contract to be issued before approval for the research can be given.

Statement of compliance

The Committee is constituted in accordance with the Governance Arrangements for
Research Ethics Committees (July 2001) and complies fully with the Standard Operating
Procedures for Research Ethics Committees in the UK.

Please quote this number on all correspondence II 071Q230812

With the Committee's best wishes for the success of this project

Yours sincerely

Drc~
Chair

Email: sue.rose@sth.nhs.uk

Enclosures: Standard approval conditions - SL-AC2

383

mailto:sue.rose@sth.nhs.uk


APPENDIX II· Research Governance

Sheffield Teaching Hospitals '.":k1Ref: STH14665/GMcV

NHS Foundation Trust
Date: 28 February 2007

Mrs Haleh Ayatollahi
Research Student
Department of Information Studies, University of Sheffield
Regent Court
211 Portobello Street
Sheffield
S14DP

Dear Mrs Ayatollahi

Authorisation of project

STH ref: STH14665

Study title: Evaluating users' perceptions of, and users' Interactions with, an
Emergency Department Information System (EDIS)

Chief Investigator: Dr S Goodacre (Clinical Supervisor, University of Sheffield)

Principal Investigator: Mrs H Ayatollahi (Research Student, University of Sheffield)

Sponsor: University of Sheffield

Funder: no funding attached

The Research Department has received the required documentation for the study as
listed below:

1. Sponsorship IMP studies (non-commercial) N/A
Sponsorship responsibilities between institutions N/A
Responsibilities of Investigators N/A
Monitoring Arrangements N/A

2. 5TH registration document: completed and signed Mrs H Ayatollahi, 4/12/2006

3. Evidence of favourable scientific review Dept of Information Studies
University of Sheffield

4. Protocol - final version Version 1, November 2006

5. Participant Information sheet - final version Version 2, 18/1/2007

6. Consent form - final version Version 2, 18/1/2007

1. Signed letters of indemnity Standard University/NHS indemnity
applies

8. ARSAC fiRMER certificate N/A

9. Evidence of hosting approval from 5TH directorate Mr F Morris, received 2/2/2007

10. Evidence of approval from 5TH Data Protection
Officer

Mr P Wilson, 2911/2007

Chairman: David Stone OBE· Chief Executive: Andrew Cash OBE

384



11. Letter of approval from REC North Sheffield REC, 07/Q2308/2,
24/1/2007

12. Proof of locality approval SSA exempt

13. Clinical Trial Authorisation from MHRA N/A

14. Honorary Contract Mrs H Ayatollahi, issued 20/2/2007
expires 31/1/2009

15. Associated documents
Letter of invitation to participants

Supplementary questions
Version 1, November 2006
Version 2, 18/1/2007

16. Signed financial agreement/contract No funding attached.
STH Finance Form signed by J
Broscomb, 29/1/2007

The project has been reviewed by the Research Department and authorised by the Director of
R&D on behalf of STH NHS Foundation Trust to begin.

Yours sincerely

~~~

~ Professor SHeller
Director of R&D, Sheffield Teaching Hospitals NHS Foundation Trust
Telephone +44 (0) 1142713740
Fax +44 (0) 1142711790

cc. Greta Pearman, University of Sheffield Research Office
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APPENDIX III· Interview Documents- Invitation Letter

•

The
University
Of
Sheffield.

Department

Of

Information

Studies.

Date

Head of Department

Professor Sheila Corrall

Regent Court

211 Portobello Street

Telephone: +44 (0) 1142222630

Fax: +44 (0) 1142780300

Email: dis@.sheffield.ac.uk
Dear .

We are writing to invite you to take part in a study being run by the University of
Sheffield. You have been identified as a possible participant as you work in the ED and
are familiar with information flow and information systems in this department.
The aim of this study is to understand the information flow in the ED, your perceptions
of using information in this department and factors which may affect working with the
computers and other information systems. Further details about the study can be found
on the information sheet enclosed to this letter.
If you decide you would like to take part in the study, please complete the reply slip and
send it back to the researcher, in the Freepost envelope provided. If you would like to
participate, Haleh Ayatollahi, a research student from the University of Sheffield, will
contact you to discuss the study further and to arrange a time for the interview.
Taking part is voluntary and whether or not you decide to take part in this study will in
no way affect your work in the ED. If you have any further questions about this study,
please contact Haleh Ayatollahi, at the University of Sheffield, on 0114-2226341 or
email H.Ayatollahi@sheffield.ac.uk.

Thank you very much for your time,
Yours sincerely,

Haleh Ayatollahi
Research Student

Dr. Steve Goodacre
Supervisor, Senior Lecturer in Emergency Medicine

Dr. Peter Bath
Supervisor, Head of Health Informatics Research Group
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APPENDIX III· Interview Documents- Background Information

The
University
Of
Sheffield.

Users' perceptions of ED Information
Systems (EDIS)

Please provide the following background information and tick the appropriate

box.

1- What is your gender?

Male D Female D

2- What is your age group?

25 or less 0 26-350 36-450 46-550 56 or above 0

3- What is your professional status?

Doctor D Nurse D Receptionist D Secretary D Support worker D

Other D Please write it: ...

4- How long have you been working in Emergency Medicine?

Less than 1year 0 1-3years 0 4-6 years 0 7-9 years 0 10 years or more 0

5- How long have you been working in this ED?

Less than 1year 0 1-3 years 0 4-6 years 0 7-9 years 0 10 years or more 0

6- How much time do you spend working with a computer in a day?

Less than 1hour 0 1-2hour 0 3-4 hour 0 5-6 hour 0 7 hours and more 0

7- How much time do you spend working with a computer in the ED during a day?

Less than 1hour 0 1-2hour 0 3-4 hour 0 5-6 hour 0 7 hours and more 0

8- Have you ever taken part in computer training courses in your hospital?

Yes 0 No 0
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APPENDIX III· Interview Documents- Participant Information Sheet

The
University
Of
Sheffield.

Users' perceptions of

ED Information Systems (EDIS)

Study Title: Evaluating users' perceptions of and interactions with an Emergency

Department Information System CEDIS)

You are invited to take part in an individual interview for a research study. Before you

decide, it is important for you to understand why the research is being done and what it

will involve. Please take time to read the following information carefully. Talk to

others about the study if you wish.

Please ask us if there is anything that is not clear or if you would like more information.

Take time to decide whether you wish to take part or not. If you decide not to take part

in the study, you do not have to return the reply slip.

What is the purpose of the study?

This study aims to examine factors that may influence working with computerised

information systems in the ED. This study is part of a PhD student's research project.

Why have I been chosen?

As you are working in the ED and you have access to the computerised information

system in this department, you have been chosen to take part in this study.

Do I have to take part?

It is up to you to decide whether you want to take part or not. If you do, you will be

given this information sheet to keep. You will be asked to supply your contact details

to the researcher at the University of Sheffield and to sign a consent form. You are free

to withdraw at any time, or a decision not to take part, will not affect your job.

What will happen if I take part?

You will be asked to participate in an interview. The interview will involve speaking to

a researcher for about 25-30 minutes, and no more than 35 minutes. The interview can

take place in the ED, in a convenient room and at a suitable time for you, which may be

outside of your work time.
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The interview will focus on:

• The information flow and the types of needed information in the Emergency

Department;

• The importance of having access to needed information and possible ways to get

it;

• The role of using computerised information systems to have access to

information;

• The factors which may affect working with computerised systems in the ED to

make it difficult or easy.

No sensitive issues will be asked at any time. You are free not to answer any questions

that you do not like without having to give a reason. With your permission, the

interview records will be kept in a locked drawer at the University of Sheffield.

What do I have to do?

If you are interested in taking part, please complete the enclosed reply slip. Indicate

your interest and provide your details so that the researcher from the University can get

in touch. There is a Freepost envelope provided for returning the slip. You will be

asked to take part in an interview soon after completing the slip. In addition, if it is

more convenient for you, you can complete the reply slip and come to the interview

straightaway.

Will my taking part in the study be kept confidential?

Yes. All information collected about you during the course of the research will be kept

strictly confidential. With your consent, interviews will be recorded and fully

transcribed. The interviews will be made anonymous and you will not be identified by

name in any reports resulting from this study. Direct quotes may be used, but will be

completely anonymous. The data from the interviews will be kept for up to three years

and then destroyed.

What will happen to the results of the research study?

You will be sent a summary of the results. The results will also form part of a PhD

thesis, which will eventually be available from the University of Sheffield Library. In

addition, the results of the study may present in research conferences or publish in peer-

reviewed journals.
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Who is organising and funding the research?

Haleh Ayatollahi is conducting the study as part of her PhD research. My studentship

has been funded by the Ministry of Health and Medical Education of Iran.

Who has reviewed the study?

This study has been reviewed and approved by the Department of Information Studies

Research Committee and received ethics approval from the North Sheffield Research

Ethics Committee.

Contact Details:

If you would like further information about the study, please contact Haleh Ayatollahi,

at the University of Sheffield, on 0114-2226341 or email H.Ayatollahi@sheffield.ac.uk.

If you have any concerns during the study please contact Dr. Peter Bath on 0114-

2222636 or email p.a.bath@sheffield.ac.uk. or Dr. Steve Goodacre on 0114-2220842 or

email s.goodacre@sheffield.ac.uk.

Thank you for considering taking part and taking time to read this sheet.
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APPENDIX III· Interview Documents- Consent Form

The
University
Of
Sheffield.

Users' Perceptions of

ED Information Systems (EDIS)

CONSENT FORM

Title of Project: Evaluating users' perceptions of Emergency Department

Information Systems (EDIS)

Name of the researcher: Haleh Ayatollahi

Please initial box

1. I confirm that I have read and understand the information sheet dated 18 January
2007 (Version 2.0) for the above study. I have had the opportunity to consider the

information ask questions and have had these answered satisfactorily.

2. I understand that my participation is voluntary and that I am free to withdraw
at any time without giving any reason, without my medical care or legal
rights being affected.

3. I give my permission for the interview to be audio taped.

4. I agree to take part in the above study

Name of interviewee SignatureDate

Name of Person
taking consent

SignatureDate

When completed, 1 for interviewee; 1 for researcher site file.
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APPENDIX III· Interview Documents- Reply Slip

The
University
Of
Sheffield.

Users' perceptions of
ED Information Systems

PARTICIPANT REPLY SLIP

We would like to invite you to take part in a study examining your perceptions of using
a computerised Information System in the ED and factors which may affect working
with such a system in your department.

If you would like to take part, please write your name and contact details on this reply
slip and return in the Freepost envelope provided.

Please indicate your interest and tick the box below

I would like to take part in the study [ ]

Name __

Address __

Daytime Tel. No _

Evening Tel. No _

Thank you for your time



APPENDIX III· Interview Dccuments- Interview Guide

User perspective about information needs

What sort of information do you use in your work?

What do you need to know about a patient in the Emergency Department? How do you

get this information?

What do you do if you do not have access to this information at the point of care?

Could please give me an example?

What other types of information do you use for your work in the ED? How do you get

this?

ED information systems

What are the paper-based records that you use in the ED? What sort of computerised

systems do you use in the ED?

What are the functions of the systems that you use?

What sort of information can you get from these systems?

How is the quality of information (accuracy, completeness, etc.)?

Do you need patients' medical histories from other wards in the hospital? If so, how

does the system help you to have access to them?

How easy or difficult did you find the computerised systems in your department? Why?

How does using a computerised information system help you in the ED?

If you want to compare paper-based records and computer-based records, which one do

you prefer? Why?

Are there any other ways that computerised systems could support staff workflow in the

ED?
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Organisational support

In case of any difficulty with the computerised systems, what do you do?

Are there any computer-training courses in your hospital? If so, what are these courses?

Have you ever attended these courses?

How can these courses help you to have a better use of the systems?

Impact of computerisation

How does having a computerised system help you to care for patients, particularly in

emergency situations?

How does the computer system affect the way you carry out your work? And get

through your work?
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APPENDIX IV· Member Checking· Cover Letter

Department
OfThe

University
Of
Sheffield.

Information
Studies.

Tuesday, 15 July 2008

Dear ,

In March- April 2007, you allowed me to interview you as part of a study that I
am undertaking as a PhD candidate at the Centre for Health Information Management
Research, University of Sheffield. The interview was about investigating users'
perceptions of, and interactions with, Emergency Department Information Systems
(EDIS), and factors that might influence the use of these systems. After completing
interviews, these were transcribed, and analysed by the researcher.

As a way to assess the credibility of interview findings is to ask the participants
to review a summary of results and comment on the accuracy of the researcher's
understanding and interpretation, I am writing to ask you for your assistance in
providing me with feedback on the results of this study.

Your feedback is of great importance to me. I would be very grateful, if you
could please spend time and read the attached summary of the results of the interviews.
An evaluation sheet has been provided for you to express your opinions about the
findings of the study. I appreciate you, if you please complete this sheet and send it
back to me as soon as you can in a freepost envelope that has been provided for you.
Thank you very much for your help.

Sincerely,

Haleh Ayatollahi, PhD Student, Email: H.Ayatollahi@Sheffield.ac.uk
University of Sheffield, Department of Information Studies,
Regent Court
211 Portobello Street
Sheffield, SI 4DP
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APPENDIX IV- Member Checking- Summary of results

Evaluation of users' perceptions of Emergency Department Information

Systems: a summary of a qualitative study

1. Users' characteristics

• Among demographic characteristics, age was found as a factor which could influence

system usage indirectly. The diversity of system usage among different age groups

could be related to users' computer knowledge and users' experiences of IT at an earlier

age.

• In addition to the basic knowledge of how to use a computer, having experiences of

using IT could influence the use of information systems.

• A user's attitude towards a change and using new information systems in the ED was

found as another influential factor. Generally, people, who had more IT experiences,

were more positive about a change and using more advanced information systems than

staff who had no experience of using other computerised information systems.

2. Information needs and related issues

a) Information needs

• The results showed that for clinicians having access to medical information, patients'

demographic, clinical, and social information, and occupation-specific information (e.g.

access to the psychiatric database) was of high importance.

• For non-clinicians, having access to the organisational and patients' information,

particularly patients' demographic information was important.

• There were times that staff, either clinicians or non-clinicians faced a lack of

information about patients. This could happen during registration or treatment.

b) Sources of information

• Three main sources of information used in the ED were communication, paper-based

records, and computer-based records. However, there were also other ways to exchange

information, for example, using a whiteboard or a tape-recorder.

• Communication was the first and the most important source of information for the ED

staff.
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• The second most frequently used source of information were paper-based records.

However, most of the interviewees complained about a delay in getting medical records,

particularly if they were requested from other hospitals in the city.

• Other sources of information in the ED were computer-based records. Different

computer applications, such as the Internet and some databases were also used by the

authorised ED staff.

3. Emergency Department Information Systems and related issues

a)Patient Focus Information System (PFIS)

• The main hospital information system was PFIS. Generally, the interviewees noted that

the PFIS was an easy to use and a useful system.

• The technical issues of PFIS were related to the speed of the system, the system content,

systems integration, interface design, navigation, and the system downtime. The main

non-technical issues mentioned by the interviewees were related to the quality of

information and the confidentiality of information on the system.

b) Patient tracking system

• Most of the interviewees agreed that the patient tracking system was easy to use. Most

of the nurses and the administrative staff thought that the system was also useful and

could facilitate their jobs. However, some of the doctors perceived the system as an

administrative tool.

• In terms of the interface design, some of the clinicians perceived that the system was

confusing and the screen was busy. A lack of integration with PFIS, a limited amount

of clinical information on the screen, and the system down time were other problems

mentioned by the interviewees.

• The main non-technical problem with the patient tracking system was related to the

limited use of the system by the clinicians. A reason for not-use or a limited use of the

system could be related to a shortage of pes.

c) E-film

• When the research was conducted, E-film was a new Radiology Information System

which had been implemented in the ED for about three weeks. However, a majority of

the participants only knew that such a system existed in the ED Radiology Department,

and some of them thought it had not gone live yet.
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• The interviewees, who had an experience of using E-film, were generally satisfied with

the system. Apart from the positive aspects of E- film, the technical issues of the system

were related to a limited number of high-resolution screens implemented in the ED,

viewing x-ray images on a particular screen rather than on pes, and the long start-up

time of the system.

• The main non-technical issue was related to a limited use of the system. As some of the

participants said, the inadequacy of training could be one of the reasons for a limited

use of the system.

4. Training and Information Technology support

a) Training

• Most of the interviewees had attended PFIS training courses, as it was mandatory for

those staff, who were authorised to use the system. Among the interviewees, there were

a few who thought that attendance at training courses was not useful for them.

• Some of the clinicians thought that the computer-training courses were not adequate for

the ED staff. Some of the interviewees had difficulties attending training courses, as

they would need to leave their workplace and get someone else to do their job. In

addition, working afternoons or night shifts would make attendance at these courses

more difficult.

b) IT support

• The IT staff would be contacted, if there were any technical problems with the systems,

or when a system went down. The ED nurses and administrative staff were the main

bodies who contacted the IT staff, and they were generally satisfied with their services.

• In terms of the availability of the IT staff, some of the interviewees indicated that during

working hours they were usually available, whereas during out of working hours they

were on call and it took time to get their help.

• The main concern of the ED staff was related to the inadequacy of computers and

workstations.

5. Impacts of Information Technology

a) Individual impact

• Data analysis showed that if the ED staff were to use a new computerised information

system, some of them might experience feelings such as fear, stress, and nervousness.
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Such feelings could mostly be experienced when a change happened in their work

practice, or they had some problems with the system, such as system downtime.

• The positive impact was mainly associated with having easier and quicker access to the

information that the staff needed, and facilitating their work.

b) Organisational impact

• The accessibility of information, In turn, helped to increase efficiency In the

department.

• While the use of the computerised information systems in the ED could have a number

of positive impacts on the staff workflow, any difficulty with the system (e.g. system

downtime) could negatively affect their work.

c) Impact on patient care

• Most of the interviewees agreed that the use of information systems had a positive

impact on patient care, mainly in terms of the speed of care and saving time for the

staff. A number of interviewees indicated that the more information they had, the better

and quicker the clinical decisions were made.

• A few interviewees asserted that using information technology had no effect on patient

care. Even, some of the staff thought that system characteristics that might cause

spending too much time on a computer rather than on patient care, or having low quality

information could affect patient care negatively.

6. Users' preferences, concerns, and expectations

a) Users' preferences

• Some of the clinicians agreed on using computer-based records and some of them

agreed on using paper-based records. However, most of the administrative staff agreed

on using a computer in their job. The use of a combination of paper and computer was

also suggested by some of the interviewees.

b) Concerns

• Implementing a change in the ED would be a major concern for the ED staff. Some of

the staff were also concerned about the feasibility of entering data into the computerised

information systems by all members of staff. Other concerns of staff were mainly

related to using paper-based and computer-based records at the same time with the same

information, and disruption in a patient-doctor interaction due to using a computer at the

point of care.
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• The characteristics of the ED in terms of the speed of work, patients' conditions, and

the departmental workload might also influence using computer-based records, and

made it difficult.

c) Expectations

• Among non-technical expectations, organisational issues, such as user involvement,

change management, and training were of great importance and mentioned by most of

the participants.

• The technical issues were mainly related to systems integration, interface design, the

adequacy of workstations, ease of use, usefulness, and system functions. Paying

attention to the speed of a system, a strong back-up system, the usability of a system,

and a system infrastructure was another expectation that most of the interviewees had.
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APPENDIX IV- Member Checking- Evaluation Sheet

Evaluation Sheet
Evaluation of Users' Perceptions of Emergency Department Information Systems: a

Qualitative Study

Participant's name:

Having reviewed the summary, please tick the response boxes as
appropriate.

1. Do you think that the results presented in this summary include different aspects of
the discussion that we had in your interview?

DYes ONo

If no, please explain it:

2. Do you think that the results presented in this summary are accurate representation
of the discussion that we had in your interview?

DYes ONo

If no, please explain it:

3. Other comments about this summary are appreciated. Please use the space below.

Thank you very much

Please return this form using the enclosed freepost envelope.
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APPENDIX V· University Research Ethics Approval

Dear Haleh,

Thank you again for submitting your ethics application.

On behalf of the University ethics reviewers who reviewed your

project, I am pleased to inform you that your project was approved on

ethics grounds, on the basis that you will adhere to the documents that you submitted.

If during the course of your project you need to deviate from the documents you submitted

please inform me.

Written approval will be required for significant deviations from or significant changes to the

approved documents.

You may now commence your research.

Thank you,

Sincerely,

Peter 8ath

Ethics Co-ordinator
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APPENDIX VI· Survey Study· Cover Letter

Department
OfThe

University
Of
Sheffield.

Information
Studies.

Dear .

Head of Department
Professor Sheila Corrall
Regent Court
211 Portobello Street
Sheffield
S14DP
Telephone: +44 (0) 1142222630
Fax: +44 (0) 1142780300
Email: dis@sheffield.ac.uk
Website: www.sheffield.ac.uklis

We are investigating the views of staff about information systems in Emergency
Departments, and are writing to invite you again to take part in this study. We realise that you
are very busy, but we would be very grateful, if you could spend time completing the enclosed
questionnaire. We have invited you to take part in the study because you have access to the
information systems in your Emergency Department.

There has been very little research that has evaluated information systems in the ED,
and by carrying out this study we hope to build a better picture on how to develop systems in
the future. We would like to emphasize that we are not trying to test your computer knowledge,
but are interested in finding out about your views on the systems you use. The results of the
study could help to improve the use of information and information technology in the ED.

Your participation in this survey is important to us. Although we do have a survey
number on each questionnaire to allow us to send reminders when necessary, no name or
address will be attached to the information you provide. Your responses will be treated in
confidence. We estimate that filling out the questionnaire may take about 10-15 minutes. We
would be grateful, if you could please read the enclosed information sheet and fill in the
questionnaire, and return it to Dr.... in the envelope provided for you as soon as it is possible.

If you have any question about this study, please feel free to contact me, Haleh
Ayatollahi, at the Department of Information Studies, University of Sheffield, on 0114-2226341,
or send me email atH.Ayatollahi@sheffield.ac.uk.Thank you very much for your help.

Yours sincerely,

Haleh Ayatollahi
PhD Student

Dr. Peter 8ath
Supervisor,
Senior Lecturer
in Health Informatics

Prof. Steve Goodacre
Supervisor,
Professor of Emergency
Medicine
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APPENDIX VI· Survey Study· Participant Information Sheet

Study Title: Users' perceptions of Emergency
Department Information Systems•

The
University
Of
Sheffield.

You are invited to take part in a survey study. Before you decide, it is important for you to

understand why the study is being conducted and what it will involve. Please take time to read

the following information carefully and discuss it with others if you wish. Please ask us if there

is anything that is not clear, or if you would like more information. Take time to decide

whether you wish to take part or not. Thank you for reading this.

What is the purpose of the study?

This study aims to examine factors that may influence working with computerised information

systems in the Emergency Department. This study is part of a PhD research project.

Why have I been chosen?

As you are working in the Emergency Department and you have access to the computerised

information system in this department, you have been chosen to take part in this study.

Do I have to take part?

It is up to you to decide whether you want to take part or not. If you do decide to take part you

will be given this information sheet to keep. You are free to withdraw at any time and making a

decision to not to take part will not affect your job.

What will happen if I take part?

You will be asked to complete a questionnaire. This will take about 10-15 minutes. The

questions will not cover any sensitive issue.

What do I have to do?

If you are interested in taking part, please complete the enclosed questionnaire and return it in

the enclosed Freepost envelope.

What are the possible benefits of taking part?
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Whilst there is no immediate benefit for those people participating in the survey, it is hoped that

this work will help the development of information technology in Emergency Departments in

the future.

Will my taking part in this project be kept confidential?

Although we do have a study number on each questionnaire to allow us to send reminders when

necessary, no name or address will be attached to the information you provide. Your responses

will be analysed anonymously and will be kept confidential. It will not be possible for you to

be identified in any reports or publications.

What will happen to the results of the study?

The results will form part of a PhD thesis, which will eventually be available from the

University of Sheffield Library. In addition, the results of the study may be presented in

scientific conferences or published in peer-reviewed journals.

Who is organizing and funding the research?

Haleh Ayatollahi is conducting the study as part of her PhD research. Her studentship has been

funded by the Ministry of Health and Medical Education of Iran.

What happens if something goes wrong?

If you are unhappy with the way in which the study has been conducted, or if in the unlikely

event that something goes wrong, please contact either of the supervisors, Dr. Peter Bath (Tel.

0114 2222636; email: p.a.bath@shef.ac.uk) or Professor Steve Goodacre (Tel. 0114- 2220842;

email s.goodacre@sheffield.ac.uk). If you are not satisfied with the way this has been dealt

with, you can contact the University Registrar and Secretary.

Who has reviewed the study?

This study has been reviewed by the Department of Information Studies Research Ethics

Committee.

Contact Details:

If you would like further information about the study, please contact Haleh Ayatollahi, at the

University of Sheffield, on 0114-2226341 or email H.Ayatollahi@sheffield.ac.uk.

Thank you for taking the time to read this sheet and considering taking part.
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APPENDIX VI· Survey Study· Questionnaire

The
University
Of
Sheffield.

Users' Perceptions of Emergency Department

Information Systems: a Survey Study

Study ID:

Individual characteristics (In answering the following questions, please tick the

relevant box).

1- Gender: MaleD FemaleD

2- What is your job title?

Doctor 0 Nurse 0 Secretary D Receptionist D Other D (please

state: )

3- How old are you? .

4- How long have you been working in Emergency Medicine?

Less than 1year 0 1-3years 0 4-6years 0 7-9 years 0 10 years or more D

5- How long have you been working in this department?

Less than 1 year D 1-3years 0 4-6years D 7-9 yearsD 10 years or more 0

Computer knowledge and experiences

6- Approximately, how many hours do you spend on using a computer in the ED in

a week?

7- Have you ever used any other information systems in other hospitals or

departments?

Yes D NoD

8- Which computer applications can you use? Please tick any relevant box.

Microsoft Word D ExcelD Access D Internet D PowerPoint 0 Other D (please state

: )

9- How do you rate your computer knowledge?

Very poor 0 Poor 0 AverageD Good D Very good 0
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User's attitude

For each statement, please tick the box that most closely describes your feelings.

10- Using computerised information systems

in the ED is a good idea.

11- Using computerised information systems in

the ED is better than using manual methods.

12- Using computerised information systems in

the ED is more helpful than a hindrance.

13- If I had a choice, I would not use

computerised information systems in the ED.

Task characteristics
14- In the ED, I frequently deal with patients

who are difficult to manage.

15- In my work, I frequently deal with

non-routine circumstances.

16- To do my job, I often need to consult with

my colleagues.

17- My work involves communicating

with organisations outside of the hospital.

System characteristics
18- The current information systems in the ED

are easy to use.

19- Learning to operate the current ED
computerised systems is easy for me.

Strongly

disagree

D

D

D

D

D

D

D

D

D

D
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Disagree

D

D

D

D

D

D

D

D

D

D

Neither
agree
nor

disagree

D

D

D

D

D

D

D

D

D

D

Agree

D

D

D

D

D

D

D

D

D

D

Strongly
agree

D

D

D

D

D

D

D

D

D

D



Strongly Disagree Neither Agree Strongly

disagree agree agree
nor

disagree

20- I have found using computers in the ED D D D D D
quite difficult.

21- There is 110 clinical benefit in using

computerised information systems in the ED. D D D D D
22- Patient care is more effective when using a

computer in the ED. D D D D D
23- Using a computer in the ED has improved

the quality of work that I do. 0 0 0 D 0

Impact of technology

24- Using a computer in the ED makes my

day-to-day work easier.

25- I feel stressed when I am using a computer

in the ED.

26- Using a computer in the ED, my work

takes longer than using manual methods.

27- Using computerised information systems

in the ED has helped to improve staff

communication.

28- Using computerised information systems

in the ED has improved work efficiency in the

department.

29- Using computerised information systems

in the ED has eliminated a lot of paperwork.

30- Using computerised information systems

in the ED helps to improve the quality of

patient care.

31- Using computerised information systems

in the ED helps to decrease medical errors.

o
D

D

D

D

D

D

D
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D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

o
D

D



Strongly Disagree Neither Agree Strongly

disagree agree agree

32- Using computerised information systems
nor

disagree

in the ED helps to decrease the number of

unnecessary medical tests. D D D D D

Environmental characteristics
33- People, who are important to me in my

work place, think that I should use information D D D D D
systems in the ED.

34- In the ED, the senior staff have been

D D D D Dhelpful in the use of the information systems.

35- Adequate training in the use of

information systems has been provided for the D D D D D
staff.

36- Currently, the computers are not adequate D D D D D
in the ED.

37- Users should be involved in the process of D D D D D
developing information systems for the ED.

38- Using bedside computer terminals in the D D D D D
ED is a good idea.

39- Portable computers, such as handheld

devices are suitable to be used in the ED. D D D D D
40- The location of the current computers

terminals is not appropriate. D D D D D
41- Computer terminals in the ED can be

damaged by violent patients or their relatives.

D D D D D

By completing and returning this questionnaire, I agree to take part in this study.
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