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Abstract

The aim of our study is to investigate the relationship between several demographic factors
and the attitudes of personnel towards the use of Information and Communication Technologies
(ICT) at work. Our random sample consisted of administrative, medical and nursing personnel
from three  Public Hospitals (total 223 employees), aged 39 (± 19). The data were collected using
the following instruments: 1) Questionnaire of demographic elements and 2) Questionnaire «16-
19 Computer Attitude’s Scale» as they were adjusted to fit the needs of this study. The research fin-
dings indicate that the employees who use ICT show more positive attitudes towards new
technologies, possibly due to the fact that they understand the benefits that will exist for their work
through a computerized information system. The new employees are more fa miliar with ICT te-
chnologies, while the more complex specialties consider the use of com puterized information sy-
stems important aid to make their work more effective, in contrast to older workers as well as
employees who have received only primary education. JEL Classifications: I10, O32, C10.

Keywords: Information and Communication Technologies (ICT), Healthcare, Statistical Ana-
lysis.

1.  Introduction

The health system can not be easily defined due to existence of many vari-
ables and boundaries which have been proposed to separate the health system
from elements outside of them. Nevertheless, a simple definition is based on its
elements which are utilized as policy instruments from the decision-makers. A
health system consists of the resources, actors and institutions related to financ-
ing, regulation and provision of health actions that are any kind of activities
whose primary intent is to improve or maintain health (Murray, 2000; WHO,
2000a; WHO, 2000b). Apart from the health improvement, there exist two other
main objectives: consumer satisfaction and financial risk (Table 1):
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TABLE 1 

Health System Goals

The achievement of these goals is influenced by the level of accomplishment
of intermediate objectives, which are: equity, effectiveness, efficiency and choi -
ce. It is however obvious that something else should exist so that the goals of
heath system are attained. This is nothing else but the four elements, financing,
organizational arrangement, resource allocation and provision, of health system
(Londono, 1997; Murray, 1995).

An important characteristic of the health system is its dynamic nature. Many fac-
tors and elements within the health system lead it to change in order the targets to
be attained. Furthermore, the health system is not in vacuum, but is influenced by
environmental factors, such as political, economic, legal, de    mographic and epi-
demiological factors. Nowadays, the health systems face many problems. The de-
mographic as well as epidemiological transitions are associated with the increase
of health expenditures. The patterns of diseases, especially the presence of chronic
diseases, also require the provision of diverse health services. Moreover, the health
services consumers do not want the long waiting times and the poor communica-
tion from the health professionals, but many demand better quality of services as
well as quick and effective treatments. The health services consumers are also char-
acterized by greater knowledge and higher expectations for better services as well
as they want to participate in the decision of their treatments. According to Neu-
berger et. al. (2005), «the educated patient is a reality from which no-one working in
the health and social care can hide» indicating that the health system should respond
quickly so as to cope with the new challenges (Collins, 1999; Atun, 2002; Neuberger,
2005;). Therefore, the policy makers are faced with ever-increasing demands to
make health systems more effective, to improve the quality of care and the access
to care so that the goals of the health systems are achieved.

It is already known that a widely recognized source of inefficiencies is the
fragmentation of the care delivery process and the poor transfer of information.
Especially, the health system consists of groups of large and small medical prac-
tices and hospitals. Nothing really links these isolated structures into a system
within which information is easily shared and compared. However, many studies
noticed that the efficient sharing of health information is indispensable for the

Health System Goals

Health Financial Risk 
Protection

Consumer satisfaction
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effective delivery of care (Bates, 2002; Gandhi, 2000; Schoen, 2009). This can be
achieved by information and communication technology (ICT), which has al-
ready been identified as a vehicle with the potential to achieve the goals and the
objectives of health system (Daim, 2008; Idowu, 2003).

Information and communication technology is defined as the tools that facil-
itate communication, processing, transmission of information and the sharing of
knowledge by electronic means. It encompasses the full range of electronic and
digital information technology, from radio and television to telephone, comput-
ers, electronic media and internet (Alpay, 2002; Papadimitriou, 2003). It is also
important to notice that information communication technology is different from
health information technology. The first one is utilized when the use of health in-
formation technology has a strong networking and communication component,
while the latter term is used to describe the application of computers and tech-
nology in health care (Hersh, 2009).

The application of information and communication technology in health care
has grown exponentially over the last years due to the fact that it can drive im-
provements in the health system. First of all, it can increase patient safety, be-
cause information and communication technology can prevent medical errors
from occurring in the first place as well as help the health professionals to acquire
and share information important for their clinical practice. In addition, infor-
mation and communication technology can improve the compliance of patients
suffering from chronic diseases (Chaundry, 2006; Scott, 2005). Another important
benefit of information communication technology constitutes the improvement
of efficiency. More effective information sharing through ICT at the point of
care can reduce the uptake of health services and can provide effective treat-
ments to the patients (Ash, 2004; Dexter, 2001). ICT also contributes to the re-
duction of operating costs of clinical services through the changes in the way
tasks are performed. These reductions is realized  through improvements in qual-
ity of care, such as avoidance of redundant tests, avoidance of hospital admis-
sions due to medication errors and reductions in time spent on administration
(Koppel, 2005; Carruth, 2008). 

The problem, however, is the adoption and the successful utilization of this
technology. Apart from the financial constraints, the adoption process is mainly
affected by human factors (Hubner, 2010; Poon, 2006). According to Hobbs et. al.
(2002), the health professionals, especially the nurses, resist to the use the new
technologies in patient care due to the fact that they ignore the benefits of this
technology. Moreover, training constitutes a major determinant of ICT adop-
tion by health professionals and influences the integration of these technologies

84



into every day clinical practices (Allen, 2000; Kronick, 2003; Johnson, 2001). Ac-
cording to Davis et. al. (1993), no matter how sophisticated and effective is the
technology; effective implementation depends on whether the users have a pos-
itive attitude towards it. The aim of  this study is to investigate demographic fac-
tors in relation with the attitudes of hospital personnel in front of computers and
to identify any potential conflict.

2.  Research Methodology. Instruments and Data

2.1 Sample 

The sample of this study consists of employees who work at three Public Hos-
pitals in Attica area. As the entire personnel (permanent and fixed term staff in
all specialities) were 1902 people, a random sample of 223 employees was se-
lected. Their age was between 20-61 years old and the mean age was 39 years.

2.2 Instruments

The following measuring instruments were utilized during this research:

a) Demographic data as well as information about the use of information and
communication technology were selected  and are: gender, date of birth, marital
status, number of children, level of education, kind of studies, year of first grad-
uation, graduation from another school and which school, specialty in work field,
field of work at the hospital, permanence at work, years of experience, category
of employee, working at a position of high duty, demand on use of a computer
for work, use a computer at work, willingness to use a computer at work, will-
ingness to facilitate the task of work through the use of computer at work, knowl-
edge and use of information communication technology, possession any kind of
certification of knowledge of information communication technology and use a
computer at home.

b) The questionnaire «16-19 Computer Attitude Scale» (Selwyn, 1997; Αnto-
niou et. al., 2006) consists of four subscales. They included: 

• six questions about «influence» (feelings about computers) such as using a
computer does not scare me at all. 

• five questions in relation with «knowledge» (ideas and information regard-
ing computers) such as the computers help me to organize my work better.

• six questions for «behaviour» (intentions and actions in which there is
shown a respect toward computers) and an example is: the computers help
me to work with more interesting and inventive.

• four questions about «control» (perceived inactivity or difficulty in utilizing
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computer) and an example constitutes: I can make the computer to do what
I want.

The answers to 21 questions are in 5 degree scale type Likert, ranging from
1=strongly disagree to 5=strongly agree. The original questionnaire has been
translated into Greek. It has also been checked for its structural validity and re-
liability and has been utilized in surveys of adolescents aged 15-19 years (Anto-
niou et. al., 2006). In addition, the questionnaire has been slightly altered on some
questions in order to correspond with the working environment for the purposes
of this study.

2.3 Procedure

The questionnaires were handed to all participants. The filling process lasted
10-20 minutes and the participants returned them straight away. Researchers in-
formed the participating personnel that their participation was completely vol-
untary and their responses would be treated strictly confidentially.

2.4 Statistical analysis 

Using the Cronbach coefficient α internal consistency, the results showed that
the internal consistency of questionnaire «16-19 Computer Attitude Scale» was
0.82. Therefore, the reliability is accepted since it is over 0.70. 

Simple descriptive statistical analysis (descriptive analysis) was used for
the data and the following tests were applied: analysis of variance for inde-
pendent measurements on one factor (t-test for independent samples and one-
way    A NOVA). Regarding the detection of statistically significant differences
bet ween classes of factors, Bonferroni multiple comparison test was applied. 

3.  Research Findings

3.1 Statistical analysis 

3.1.1 Descriptive statistical analysis

Analyzing our data, we found that 34,1% of our sample was men (76) and
65,9% were women (147). Among the hospital personnel who took part in the
study, 14,3% was 20-30 years old (32), 39% was 31-40 years old (87), 34,1% was
41-50 years (76) and 12,6% was 51-61 years  old (28). Regarding their marital
status, 61,4% of the participants were married (137), 30,9% were single (69),
6,7% was divorced (15) and only 0,9% were widows (2). Moreover, 41,7% of the
sample did not have any child (93), while 18,4% were parents of a single child
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(41), 35,4% were parents of two children (79) and 4% were parents of 3 or more
children (9). 

The distribution for the education level gave was as follows: 5,4% of workers
(12) were secondary school graduates, 31,8% (71) were high school graduates,
53,8% of employees (120) were technical institutes and universities graduates,
7,2% (16) hold a master's degree and 1,8% (4) had a doctoral degree. Regard-
ing the year of their first graduation, 20,6% of the participants (46) graduated be-
tween the years 1969-1980, 27,4% (61) graduated between the years 1981-1990,
34,1% (76) graduated between the years 1991-2000 and 17,5% (39) were gradu-
ates between the years 2001-2008. 

It is noteworthy that only 22,9% of health professionals in the sample (51)
had received additional (continuing) training. Especially, 50% of them (26) had
studied a two-years nursing course, 15,4% (8) graduated from the nursing schools
of Technical Institutes and 7,7% (8) graduated from other schools of Technical
Institutes and Universities (radiologists, accountants, graduates of computer
parts, psychology) respectively, followed by 3,8% (2) graduates of the following
departments (obstetrics, Early Childhood, social policy), and finally the graduates
from administration departments and biology with 1,9% (1).

About the speciality in the work field, 25,1% (56) of participants are medical
personnel, 29,6% (66) nursing personnel, 28,3% (63) administrative personnel,
4,5% (10) technical staff, 3,1% (7) IT staff and 9,4% (21) of other disciplines
(chemists, psychologists, physiotherapists, social workers, biologists, technolo-
gists, manufacturers). 

Another important parameter is the fact that only 63,7% (142) of the health
personnel, work in specific positions at the hospital. Especially, 45,1% (64) em-
ployees from the sample work in the pathological department, 42,3% (60) in the
surgical department, 7,7% (11) in the laboratory department and 4,9% (7) in in-
tensive care units (ICU).

The permanence constitutes another factor and the results showed that 73,5%
(164) of participants have a permanent contract employment relationship, while
26,5% (59) have fixed-term contract. 

In relation with the experiences,  16,1% (36) of the employees in the sample
have experience up to 2 years, 23,3% (52) up to 7 years, 17,5% (39) up to 15
years and 43% (96) more than 16 years. 

On the employee category, 37,2% (83) employees of the sample serve as uni-
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versity grades (IPs), 28,3% (63) in grades higher education (TE), 30% (67) in
grades secondary education (DE) and 4,5% (10) grades of compulsory (primary)
education (HR). 

The analysis of the questionnaires also showed that 35% (78) of the participants
responded that they serve in a position with increased responsibility. Especially,
24,4% (19) are managers, 3,8% (3) are head of sectors, 20,5% (16) are head of de-
partments and 51,3% (40) responsible for covering the shortages of personnel or
serve as heads of departments in the afternoon and night shift lots. 

Regarding the requirement to use a computer at the work environment,
60,5% (135) of employees in the survey responded positively in contrast with
39,5% (88) who answered negatively. The important thing is that the same per-
centage of staff (60,5% (88)) answered that they use the computers during their
work, while 39,5% of employees said that they do not utilize the computers in
their every day practice. In addition, the results showed that 90,1% participants
intend to use the computer (201), while 9,9% do not want to utilize it. Moreover,
91,5% (204) of the employee said that they intend to facilitate their work through
the use of the computers in contrast with the people (8,5%, (19)) that they an-
swered negatively to this question.

About their knowledge and use of computers, 73,5% (164) of the employees
said that they know and handle e-mail (e-mail), 78% (174) said that they know
and interact with the Internet, 56,5% (126) said that they know and handle ftp,
44,4% (99) mentioned that they know and handle chat and finally, 39,9% (89)
know and manage videoconferences and teleconferences (net meeting). On pos-
session and type of any certification of ICT knowledge, only 39,9% (89) em-
ployees of the sample said that it has satisfied the knowledge on ICT. Of these,
the 38,6% (86) say they have certified their knowledge about the program Word,
35,4% (79) for the Excel, 25,1% (56) for the Power Point and 28,7% (64) for use
of the Internet. Regarding the use of home computers, the 73,5% (164) em-
ployees of the sample say they use a PC at home, versus 26,5% (59) said they do
not use.

3.1.2 ANOVA

Each factor in the questionnaire of attitudes towards the use of Information
and Communication Technology (influence, knowledge, behaviour and control)
was evaluated on the basis of gender (2 levels: male-female), age (4 levels from 20-
30 years from 31-40 years from 41-50 years and 51-61 years), marital status (4 lev-
els: single, married, divorced, or widowed by) the number of children (with four
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levels: no children, one child, two children or three more children), level of edu-
cation (5 levels: secondary school graduates, high school graduates, alumni Tech-
nical Institute and Universities, hold MSc and hold PhD), the first ten year of
graduation (with four stages: 1969-1980, 1981-1990, 1991-2000 and 2001-2008), the
possession of another degree (2 levels: yes, no), the specialty site work (with six
levels: physician, nurse, administrator, official technical service, computer and other
scientific disciplines), field work in the hospital (with four levels: pathologic, sur-
gical, laboratory, ICU), the permanence (with two levels: yes, no), years of experi-
ence (with four levels: up to 2 years to 7 years to 15 years and 16 years and over),
the employment group (with four levels: HR, DE, TE and IP), position of increased
responsibility (with four levels: managers, head of sectors, head of departments
and head other), the requirement to use  computers in the workplace (on two lev-
els: yes, no), the use  of computer in the workplace (with two levels: yes, no), in-
tended use of computer in the workplace (with two levels: yes, no), intended to
facilitate their work through the use of computers (with two levels: yes, no), hold-
ing the certification of knowledge of ICT (with two levels: yes, no) and then use a
PC at home (with two levels: yes, no) to identify potential differences. In all of
these factors analysis of variance of the questionnaire of attitudes towards the use
of ICT (influence, knowledge, behaviour and control) were used as dependent vari-
ables (Table 2).

TABLE 2. 

Statistical significance interaction between various factors

(The statistical significant aremarked with *)
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4. Discussion

The results of our research lead to important conclusions about the attitudes
and the use of computers by the hospital employees. First of all, the factors that
are remained undifferentiated in relation to the attitudes of health professionals
for the computer are: age, number of children, another degree and permanence
in the work, years of experience and positions of responsibility. 

Concerning the factor «age», there are not any differences. This is probably
owed to the fact that the new employees and the older ones have realized the
benefits that will have using information and communication technology at their
work. They try to adapt this innovation in their every day practice, while the older
people try to overcome any possible obstacle so as to learn and to use effectively.
Moreover, the factor «number of children» does not seem to affect the attitudes
of staff towards the utilization of information and communication technology.
The factor «additional degree» did not also seem to influence the attitudes of
participants towards the utilization of information and communication technol-
ogy. Although the number of participants with another degree is small, it is eas-
ily understood that there is not any distinction in the results due to this factor.

In relation with the factor «permanence», it is found that it does not influ-
ence the attitude of staff towards the use of computers. Both the permanent and
fixed-term staff can use new information and communication technology in their
every day practice. This can be explained because the permanent employees want
to improve their work environment, while the fixed-term employees are seeking
ways to increase their skills and knowledge something that will help them to pos-
sess a permanent position in the near future.

Besides, the «work area in the hospital» did not appear to differentiate the at-
titudes of the subjects, as it is found that all the workers utilize information and
communication technology in their common practice. The «years of service» does
not alter the attitudes of staff. Especially, the young people have as an asset the
knowledge around the new information and communication technology. The
older personnel try to acquire this knowledge so that they can improve their every
day practice. Furthermore, the attitude of workers is not affected by the factor
«working in a position of increased responsibility», since all the employees in-
dependent of responsibility have understood how the information and commu-
nication technology can benefit their practice.

From the research, however, it was found that there are some factors which
differentiate in relation to the attitudes towards the computers and these are:
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- The sex (affect, perceived usefulness, perceived control = 3 factors): the
men had higher rates on three above mentioned factors than the women.
According to McGregor et. al. (2006), males are less anxious about using the
computers than females, who have difficulties in using a computer.

- The marital Status (affect = 1 factor): the single and married had higher val-
ues than the widowers.

- The first decade of graduation (behavioural = 1 factor): Graduates from 2001
to 1908 had higher rates than the graduates of the years 1969-80 & 1981-90. 

- The level of education (affect, perceived usefulness, behavioural = 3 factors);
affect: The high school graduates, Technical institutes’ graduates and Mas-
ter degree graduates had higher rates than the secondary school graduates.
Behavioural: The Master degree graduates had higher rates than the sec-
ondary school graduates.

- Specialty-Workplace (influence, knowledge, instinct, control = 4 factors). In-
fluence and Control: Administrative and Information Technology had
higher rates of nurses. Knowledge: Administrative and physicians had higher
rates than those of nurses. Urge that administration had higher rates of
nurses. 

- The employment-Class (influence, knowledge, control = 3 factors). Effect:
The IP officers had higher rates of personnel YE. Knowledge: Employees
had higher IP values than employees GF.

- The requirement to use a computer at the work (affect, perceived usefulness,
perceived control and behavioural = 4 factors) with higher prices for those
who use the place called PC.

- Using a computer job (influence, knowledge, control = 3 factors) with higher
prices for those using the PC. 

- The intention to use a computer at the workplace (affect, perceived useful-
ness, perceived control and behavioural = 4 factors): People who intent to
use it had the highest values.

- The belief in facilitating the work through the use of computers in the workplace
(affect, perceived usefulness, perceived control and behavioural = 4 fac-
tors): the employees who believe that the use of computers in their work-
place facilitates their work had the highest values.

- The possession of a certification verifying the knowledge of use of Information
and Communication Technology (affect, perceived control, behavioural = 3
factors): The people who have a certification had higher rates than the others.

- Use a computer at home (affect, perceived usefulness, perceived control and
behavioural = 4 factors): The personnel who uses a computer at home has
higher rates than they people who do not utilize it at home. 
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5. Proposals

From the findings of our research is clear that the use of computers and new
technologies make acquaintance and bend the negative reactive attitudes that
already exist on the staff, which they have not been adopted and adapted in the
workplace (mainly nurses). Important initiatives in terms of administration and
organization of the health services could be the equipment of all departments of
the hospital with computer systems, the introduction of training procedures to
nursing staff in the use of computers and new technologies general support of ed-
ucation through mutual learning programs, which rely on employees to know
and be able to train colleagues in their daily practice and even staff training to use
the Internet as an additional tool to facilitate daily life inside and outside work.
Necessary is considered the training of lower educational levels personnel, while
the search for knowledge areas ignore the introduction of strategic approach to
introduction of information systems in health sector and the introduction of
strategic management of the staff, which includes, besides the additional criteria
for hiring and research on individual characteristics and preferences in order to
perform more efficient and effective work. The barriers and denial in the use of
ICT that exists at the nurses should not be evaluated negatively, and that group
of personnel in health services is the one most wretched and burdened with the
syndrome of burnout. If working conditions in the Greek health system improved
(total hours and working environment), then a further research of potential mod-
ifications in the attitudes of health care personnel in public hospitals could be of
added value.
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