Primary Health Care Research and Development 2000; 1: 5-13

The potential of information technology for
nurses in primary care: a review of issues
and trends
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This article presents a review of current issues and trends in the use of information
technology (IT) by nurses in primary care. Its aim is to raise awareness of the particular
problems faced by nurses, and so it is not aimed at the IT expert but at the primary
care nurse, researcher or educator who seeks a wider perspective on the issues
involved. It is not the purpose of this paper to offer specific solutions to the problems;
these will be discussed in further publications. The first section highlights recent pol-
icy changes in the area of information technology that are already affecting nurses
in primary care. The second section addresses some of the barriers to progress in
this area, which should be taken into account if the Government’s vision of an IT-rich
health service is to be achieved. To draw attention to the fact that nurses in other
countries face similar issues to those in the UK, we include a wide selection of inter-
national as well as national literature. Finally, the third section suggests how these
barriers might be overcome, and identifies emerging trends.
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Background: information technology in  nurses’ computer use in primary care, and the
health care and primary care future vision as made explicit within this recent
information strategy. If current reality is to be
The launch of the recent information strategy fotransformed into the future vision, a serious skills
the health services,Information for Health gap will need to be urgently addressed.
(Department of Health, 1998a), seems to promise The use of IT is seen to be integral to the devel-
a bright new dawn for the use of information techepment and delivery of health services, wiittfior-
nology (IT) within health care in the UK. mation for Healthsetting out a 7-year timetable for
Coupled with the Government’s overall visionthe development of widespread electronic infor-
for the future development of the NHS as set ouhation storage and exchange across all parts of the
in the White Paper (Department of Health, 199Mealth service. Such an implementation has pro-
and other subsequent documents dealing with tfeund implications for the way in which all nurses
delivery of quality services, such @sFirst Class and other health professionals work, and has equ-
Service(Department of Health, 1998b), there cerally vast implications for their education and train-
tainly seems to be top-level commitment to wideing needs, to enable them to use the new techno-
spread change in the nature of health services alodies that the strategy promises.
the forms of delivery. However, there is still an The emphasis on the need for clinical benefit
important contrast between the current reality dfom computer systems has been widely welcomed
within the health professions, and is generally seen
as a much-needed contrast to the previous finance-
Address for correspondence: Dr Laurence Alpay, Prins@Nd management-driven Information Management
Annalaan 488, 2263XX Leidschendam, The Netheriands. and Technology (IM&T) strategy. However, many
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of the factors which will determine the success dhe use of and access to IT. Negative attitudes have
otherwise of these developments as we move intleveloped when, for example, nurses have had
the twenty-first century are human factors. Furtheunsuccessful experiences with computer systems.
more, there is increasingly a shift from focusingn conjunction with the nurses’ own past experi-
on the intricacies of the technology to consideringnces of computers, their perception of what com-
how best to manage information using it. Thesputer technology can or cannot provide is very
factors, rather than any detail of the technologic@nportant. There is still a gap between the nature
issues, will be explored in this paper. of nursing as provision of care and nurses’ under-
If we are to believe what has been said and wristanding of the benefits of IT to support patient
ten about the development of computer systensare (Simpson and Kenrick, 1997). Furthermore,
within the health service, primary care wouldhere is also the perception that computers take
already seem to be well served by the technologyway nurses’ responsibilities. For example, some
and well placed to take advantage of the benefitairses view computers as a threat that challenges
to patient and client care promised by the newheir traditional codes of ethics and confidentiality
direction and focus. There has been substanti@iller and Jeffcote, 1997).
financial investment in computer systems for gen- Another factor which influences nurses’ attitudes
eral practices in recent years, and it is now estiewards computerization concerns cultural differ-
mated that well in excess of 90% of practices iences. For example, Mariet al (1998) have
England are computerized. The Government noinvestigated nurses’ requirements for information
envisages all practices being computerized by thechnology in the USA and in Brazil. Nurses in
year 2000. However, there is concern that althoughe USA were found to be more comfortable with
such systems may be in place, they have beencemputers than nurses in Brazil, and in each coun-
and will continue to be — used primarily by generairy they had a different view of the role of com-
practitioners (GPs) (e.g., for repeat prescribing aruiters within their work practices. For example,
for financial and administrative purposes), andurses in Brazil tended to agree that computers
have generally not been used by or provided arshould be mostly used in the administrative nursing
direct benefit to nurses. area, whereas nurses in the USA believed that
computers could help in other nursing areas as
well. Mixed feelings about how IT can support
Obstacles to access to and use of nurses in different countries were also reported by
information technology Simpson and Kenrick (1997). They compared atti-
tudes towards computerization in the UK with a
Although in the past few years most general prasimilar study in the USA. Although their results
tices in the UK have invested in computer technashow that the UK situation was not too dissimilar
logies (Brown, 1998), a number of problems assde that in the USA, they found that other underly-
ciated with computerization in primary care stiling factors were affecting attitudes towards com-
remain. This section highlights some of the diffiputer technology, including age, gender, and
culties encountered in making information techexperience as a nurse. For example, it was found
nology work for nurses in primary care, namelyhat older nurses who had not been trained in IT
attitudes to computerization, changes in work practuring their nursing studies were more likely to
tices, and education and training needs in IT. display negative attitudes towards computer tech-
nology. With regard to the gender factor, Simpson
Attitudes towards computer technology et al. (1998) reported that in general practices, it
For computerization in health care to be succesgras more likely that male partners than female
ful, the attitudes and concerns of health-care prpartners had responsibility for computer develop-
fessionals, and particularly of nurses, need to beent.
considered. Recent literature has reported on nur-Closely related to negative and ambiguous atti-
ses’ mixed and ambiguous attitudes towards thedes, anxiety about and resistance to computers
use of computers and information technology (e.gcontribute to the difficulties in accepting and using
Scarpaet al, 1992; Lacey, 1993). Such negativeeomputer technologies. Negron (1995) reports on
attitudes towards computer technology affect botine impact of computer anxiety on nurses using IT.
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Resistance to computer technologies includes bothChanges in work practices also mean that health-
resistance to learning and lack of informationcare professionals, including nurses, are faced with
Another type of resistance is that to change genarew challenges of communication and collabor-
ally, including using computers. These are serioadion (Alpay and Heathfield, 1997). However,

problems that need to be addressed. Otherwigealth-care professionals may be reluctant to alter
they will continue to hinder progress in the use dheir current modes of communicating and colla-

IT to support and deliver patient care. borating with colleagues — for example, in using
electronic patient records in the practice (e.g.,
Changes in work practices Swansonet al, 1999). In addition, as Herbert

The mode of health-care delivery is undergoin¢l998) has pointed out, socio-economic and
major changes. Nowadays the style of patient caoeganizational factors impact on collaboration and
delivery is moving towards integrated care. Pricommunication. More and more health-care insti-
mary care centres are organized around multiprastions (such as primary care centres) need to con-
fessional teams, and within the primary care teatain their expenditure, and aim to achieve increased
the role of the nurse in the UK is changing rapidlyquality of care and staff development while at the
Nurses in the UK now play an active role in dissame time minimizing costs. Thus members of the
ease management and health promotion, while pgrimary care group must collaborate in order to
mary care groups (PCG) can give nurses a clearaximize resources (e.g., Lock, 1995; White-
role as part of PCG boards involved in comeross, 1999).
missioning health services for their local popu- The introduction of information technology in
lation. the workplace impacts not only on changes in work

Changes in work practices may be stronglpractices but also on other related aspects such as
influenced by technological changes, and technohanges in roles and responsibilities, and changes
logical innovations may drive the change to proin ‘culture’. For example, the roles and responsi-
gress. Many of the studies (e.g., Hall, 199&ilities of health-care professionals, including
Fogarty, 1997; Shepherd, 1999) investigating cunurses, have been reported to change in relation
rent and projected use of information technologio electronic access to and data entry of patient
in general practice have identified areas where fformation (Herbert, 1998).
could be added to the existing activities of the gen- It is recognized that a culture change in nursing
eral practice (e.g., links to digital medicalis taking place, and information technology is
libraries). However, although most GP practices imiewed by some nurses and nurse leaders as sup-
the UK are computerized, nurses tend to have littlgorting rather than conflicting with activities
access to the system, especially for uses other th@rocter, 1998). However, such a change would
updating patient records (Miller and Jeffcoteseem difficult to achieve in the short term when
1997). computer resistance and computer anxiety still

Changes in work practices can also be hinderedfect a large number of nurses (Negron, 1995).
by technological and human factors. In some cases,Are the changes in work practices brought about
the technology in place (e.g., electronic mail anlly IT always beneficial and desirable? This ques-
connection to the World Wide Web or WWW)tion merits consideration for, as Herbert (1998)
may not work efficiently, or the systems used magoints out, technological changes do not always
not fit the general practice’s wider needs ancesult in better work practices. The need to spend
requirements (Shepherd, 1999). Furthermormore time using computers, and the necessary
national and institutional guidelines for technologitraining for this, may result (at least temporarily)
cal changes can be difficult to implement because less frequent interactions with patients.
health-care professionals, including nurses, cannot
always grasp the benefits and potential of IT. For
example, there is some evidence that when nursBsining needs and requirements in
in primary care are not involved in the introductiorinformation technology
of IT into the workplace, they will miss the opport- In this section, two separate educational contexts
unity to enhance their practice and status (Millesire discussed, namely training professional nurses
and Jeffcote, 1997). in IT (as part of their continuing professional
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development) and integrating IT within the nurslinked with training in the use of specific infor-
ing curriculum. mation management systems).
In addition, some nurses experience difficulties
Information technology training for professional in prioritizing their learning needs due to the mag-
nurses nitude of these needs, including computerization
It has been recognized for some time that healthynd information technology (Lindner, 1998).
care professionals, including nurses, have an inalloreover, some nurses are being increasingly
equate knowledge of the principles of healtichallenged by new educational demands. Continu-
informatics (Hasman, 1994; Barnett, 1995). One afg education through open and distance learning
the main problems is that there is still little empiriis an attractive way to acquire informatics skills.
cal research reported in the literature which hddowever, recent courses for newcomers to com-
assessed the current situation of IT training neegsiters (e.g., some of the courses developed at the
and requirements for nurses (see, for example, @pen University in the UK) expect their learners
Wright, 1994; Murray, 1996; Simpson and Kenio be able to adapt to novel study modes of com-
rick, 1997). Examples of studies investigating ITmunication and collaboration.
training for general practice have usually focused
on GPs rather than on other members of the piinformation technology within the nursing
mary care team, such as nurses (e.g., Ahmed acutricula
Berlin, 1997). There are various problems associated with
Unfortunately, computer training for nurses iswrsing curricula. First, the number of nursing cur-
often either nonexistent or inadequate and targetddula which include informatics is limited
at audiences other than nurses, as was found fdfantas, 1998). This situation results in utilizing
example for 80% of practice nurses interviewed iexisting materials developed for health or medical
the study by Miller and Jeffcote (1997). It is alsanformatics courses, or using materials from out-
important to point out that GPs may not alwayside the health-care sector. Neither approach is
give a high priority to the professional developdesirable for nursing education. A related difficulty
ment of their colleagues, including nurses. Furthem nursing education is the fragmentation of the
more, in the UK the absence of any agreedurriculum. That is, IT teaching modules are not
accredited IT training for nurses, which has beealways developed as an integral part of the curricu-
highlighted in recent surveys (e.g., Miller andum itself (Carlile and Sefton, 1998).
Jeffcote, 1997), has certainly contributed to the low The curriculum content for teaching IT to nurses
level of IT literacy within this health-care group. is still far from achieving its goal (Travigt al,
Where IT training programmes do exist, nurse$992). Although nurses are trained in the use of
are not always provided with IT educators who caimformation technology, there are still areas of
appreciate their educational and learning needsudy that require attention. Frequently practical
Thus these instructors often fail to facilitate thekills are limited (e.g., to word-processing
teaching—learning process without provoking anxsoftware), and nurses lack knowledge of health
ety and discomfort (Negron, 1995; Nagelkegk information systems (Saranto, 1998). Furthermore,
al., 1998). not enough emphasis is placed on support for nurs-
Other problems associated with IT training arisang practice and nursing research (Moritz, 1990),
from the nurses themselves, in that they may la@dnd on bridging theory and practice in the use of
interest and concerns in IT and may not have aspiff (Crudeleet al., 1996).
ations to develop their expertise in this area. The learning environment in which nursing stu-
Nurses in need of training in IT will have receiveddents acquire their knowledge and skills is also a
their formal education before this technology wasrucial factor. One recent study showed that nurs-
integrated into the curriculum, and some of thermg students were dissatisfied with the current
will not been been inclined to find out aboutearning environment, and that they wanted more
developing computer technologies (Roberts ardkpth and breadth to the teaching of information
Peel, 1997). Furthermore, for some, training in ITechnology (Sarantet al., 1997). The importance
is only seen as relevant when the information comf learning in a peaceful environment when study-
tent is deemed to be directly helpful (e.g., if it igng IT in nursing education has been stressed
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previously (Vanderbeekt al, 1994). Nurses needway to achieve this is for nurses to be more pro-
to be away from work pressure and delivery ofctive in finding out how IT coupled with adequate
nursing care. Thus an inadequate learning enviromformation management will improve their prac-
ment will not reduce initial computer anxiety andice (Glen, 1998; Mariret al,, 1998). The view that
enhance computer literacy. nurses ought to be involved in the IT revolution is
Another set of difficulties in incorporating IT in also echoed by Negron (1995) and Keen and
nursing curricula arises from the teachers thenMalby (1992). It is through models like that pro-
selves. The selection of those who teach nursippsed by Nagelkerlet al. (1998) that nurses can
students is important and needs to be done camrepare themselves for computerization and change
fully. For example, in a study by Saranti al. their negative attitudes. Those authors identified
(1997) it was found that nursing students felt thatix factors that will successfully help nurses in
the best choice for a nursing informatics teachewrsing informatics, including strong leadership,
was an IT teacher, rather than a nursing teacheffective communication and organized training
While some nursing academics feel comfortablgessions.
teaching nursing students in informatics, others Furthermore, in order to be more pro-active
display negative attitudes towards computerizatiamurses need to be reflective. For example, they
and thus hinder the implementation of technologshould assess and aim to raise their levels of con-
cal advances in their academic settings (Lewisern in their use of and access to IT. Stages of
1997). Furthermore, with the advent of computezoncern as proposed by Hall and Hord (1987)
and telematics technologies, nursing educatorange from no concern or awareness, through inter-
need to rethink nursing education altogether. Hovest and information-seeking to personal concern
ever, the need to re-examine and re-conceptualiabout how the computer innovation will affect the
the field of nursing in the light of IT still remains individual. These levels of concern can be applied
a problem for some (Ronald, 1991). Many of théo the nursing context (Barnett, 1995). For
issues discussed above were identified and dexample, a nurse may have reached the personal
cussed by Nelson (1997) in the early 1990s, bigvel of concern about the technical aspect (e.g.,
there is little evidence of substantial progreslkeing uncertain about the personal demands and
towards addressing them. her competence in using the technology) and at the
same time be at a different level for the policy
aspect (e.g., having only a general interest in the
Discussion new NHS information strategy).

The above section examined three types of dif-

ficulty documented in the recent literature orCapitalizing on ‘nursing intelligence’

access to and use of IT by nurses. These aspect#\s work practices in primary care change, the
are closely intertwined. For example, negative attrole and responsibility of its nurses also change.
tudes towards computerization arise from a lack @onsideration is now given to ‘nursing intelli-
training and positive experiences of exposure to IGence’ (i.e., information gathered from nurses in
The changes in work practices that are broughteir nursing work) and the nurse’s role in utilizing
about by computers and IT generally may initiallysuch intelligence (Ballard, 1997). This view
be a source of anxiety about and resistance towam#snforces the idea of knowledge transfer as an
computers. The following section illustrates hovevolving paradigm that will provide full and effec-
these difficulties can be addressed, and discusse® use of the technology by nurses (Batl al,

the emerging trends. 1997). Furthermore, it is through methods such as
focus groups that nurses can capitalize on nursing
Nurses’ pro-activity intelligence, explore their role in depth, and ident-

Nurses need to work within a computer environify their information needs and requirements (Torn
ment that can deal with the complexities of the ca@nd McNichol, 1998). Strong leadership coupled
that they plan and deliver, rather than working witlwith the capitalization of nursing intelligence will
computer technologies that require them to adaput nurses in a favourable position to lead IT inno-
their practices to the computer environment. Oneations in their practices.
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Assessing the use of information technology by assess nurses’ educational needs and to investigate
nurses through a socio-technical perspective  their perceptions of the proposed benefits of IT to
The introduction of IT in primary care meangheir practice and lifelong professional develop-
that nurses not only have to rethink and changaent.
their perceptions about computerization and IT, but
they also have to adapt to new working practiceddequate nursing training programmes
In order to have a better understanding of the Changes, either of attitudes or of work practices,
impact of IT in primary care, especially for nursesbrought about by the introduction of IT into pri-
the nature of those changes needs to be assessealy care need to be complemented by compre-
This can be achieved by adopting a socio-techniclaénsive IT training programmes (Lynn, 1995; Ful-
approach. Indeed, there is an increased awarenkston and Graveley, 1998). Although courses in
of the interactive relationships between users suatformation technology that are offered to health-
as nurses and the technology, and there is aare professionals are usually satisfactory for
increasing recognition of social, organizationakeaching the use of specific software packages,
political and nontechnical factors surrounding IThey fail to provide a broader overview of the
use and access (Kaplan, 1997; Herbert, 1998). potential of IT (Saranto, 1998). Nurses need sup-
Although the social interactionist perspectivgort as they develop their understanding of the
proposed by Kaplan (1997) still remains largely abenefits of IT for patient care, and of the com-
a research level, this approach provides a usefulexity of using information technology. More
framework for examining the impact of IT forattention is now given to metacognition and cogni-
nurses in primary care. This framework allows usve tools to facilitate higher-order thinking skills
to reflect on and raise questions about issues i@quired for the effective use of IT in nursing edu-
communication, care, control and context thatation (e.g., Ribbons, 1998). Furthermore, educat-
occur in primary care. For example, one may askg nurses in IT ought to act as a bridge between
whether communication within the primary carghe learning needs of the nurses and the needs of
team, as well as between the primary care teafme care setting (Lindner, 1998). For example,
and the primary care group improve, and whethemderstanding the fundamentals of IT can help
the delivery and quality of care is better. It is alsmurses to apply evidence-based nursing by
important to identify who owns the electronicaccessing computerized databases (Kesseatch
patient record and who controls the updates of tta., 1997).

patient database. The situation with regard to IT training for
nurses is now slowly evolving (Barnett, 1995;
Need for empirical investigation Nagelkerket al, 1998). In the UK, a number of

In order to help nurses to change and improveitiatives have supported nurses in identifying
their attitudes towards computers and IT, it isheir own training and development needs, such as
necessary to have details of the nurses’ curretite NHS Enabling People programme (NHSTD,
situation in this area. It is important to investigatd 995). Furthermore, the new NHS Information
not only nurses’ IT skills but also their understandStrategy, Information for Health(Department of
ing of information management using those skillddealth, 1998), has set out specific objectives to
However, as stated in the previous section, theagldress these issues for nurses. At an international
is little empirical evidence in the literature. It islevel, recent recommendations on education in
acknowledged that more empirical investigation ikealth and medical informatics, including infor-
needed to assess the situation (e.g., Negron, 198fgtion technology, have been put forward by the
Strachan, 1996; Mariet al, 1998). At the Open working group of the International Medical
University in the UK, the work in progress in thelnformatics Association (IMIA) (IMIA Working
project PRACTIS PRimary care nurseféccess to Group 1, 1999). In the USA, an informatics agenda
Communications Technology and Informatics for nursing education has been put in place to pre-
Skills), led by the first author of this paper, aimgare nurses to develop and use IT (Gassert and Sal-
to collect empirical evidence on the current levelson, 1998).
of access to and use of IT by practice nurses in Successful IT training for nurses requires not
Buckinghamshire, UK. The project also aims t@nly that the subject matter be prepared adequately
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informatics  in nursing continuing educationBa”' M., Douglas, J.and Hoehn, B. 1997: New challenges for
(Negron, 1995) nursing informatics. In Gerdin, U., Talberg, M. and Wain-
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