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Introduction

Medication errors are placing patients at high risk while

at the same time creating an economic burden for

hospitals, health care providers, patients/families and

governmental and insuring agencies. The costs for

adverse drug events in the United States have been

estimated in the millions of dollars every year for any
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Implementation of an intravenous medication infusion pump system:
implications for nursing

Aim To assess perceptions of nurses regarding the implementation of intravenous
medication infusion system technology and its impact on nursing care, reporting of

medication errors and job satisfaction.

Background Medication errors are placing patients at high risk and creating an

economic burden for hospitals and health care providers. Infusion pumps are

available to decrease errors and promote safety.

Methods Survey of 1056 nurses in a tertiary care Magnet hospital, using the Infu-

sion System Perception Scale. Response rate was 65.43%.

Results Nurses perceived the system would enhance their ability to provide quality

nursing care, reduce medication errors. Job satisfaction was related to higher ratings

of the management team and nursing staff. Perceptions verified the pump was

designed to promote safe nursing practices.

Conclusions It is important to consider relationships with job satisfaction, safe

nursing practice and the importance of ratings of nursing staff and management

teams when implementing infusion technology.

Implications for nursing management Infusion pumps are perceived by nurses to

enhance safe nursing practice. Results stress the importance of management teams

in sociotechnological transformations and their impact on job satisfaction among

nurses.
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given hospital (Bates et al. 1997), exclusive of immea-

surable patient harm. The annual benefit of preventing

adverse events because of medication errors could reach

nearly $4 billion dollars (HHS 2003). Intravenous

medication errors create some of the most critical

problems because of the nature of the drugs themselves

as well as their rapid rates of absorption, and it is

widely accepted that medication errors are significantly

underreported (Cullen et al. 1995, Taylor et al. 2004).

One of the solutions currently being used is intravenous

infusion pumps which deliver medications through the

use of technology. While this technology is highly

promising, little is known about nurses� perceptions of

its use, its impact on their job satisfaction and ulti-

mately, on the quality of nursing care they provide.

Literature review

Medication errors not only pose significant threats, but

they occur frequently in hospital settings (Lesar et al.

1997, Reeves 2003). Errors compromise positive health

care outcomes and contribute to the anxiety and con-

cerns of nurses, doctors, pharmacists, patients and their

families. The Agency for Healthcare Research and

Quality estimates that as many as 7000 people die each

year from medication errors in the United States

(Medical Errors 2000).

Medication administration has changed dramatically

over the past decade primarily as a result of the tech-

nology revolution. While infusion pumps were intro-

duced over 30 years ago, they have now evolved into

highly sophisticated, therapy-specific devices. In 2003,

an infusion system or �smart pump� was unveiled by a

corporate manufacturer with the alarming statement

that �61% of the most serious and life-threatening

potential adverse drug events are IV drug-related� (High

Beam Research 2003). These infusion devices are

defined as technology with �…software that incorpo-

rates institution-established dosage limits, warnings to

the clinician when dosage limits are exceeded, configu-

rable settings by patient type, and access to transaction

data� (Wilson & Sullivan 2004).

A number of studies have now been conducted on the

outcomes of using these devices. The Primary Children�s
Medical Center in Salt Lake City, Utah, Larsen et al.

(2005) carried out a study to determine if combining

standard drug concentrations with smart pump tech-

nology would reduce reported medication-infusion

errors. Reported errors dropped by 73% (3.1 to 0.8/

1000 doses) and preparation errors decreased signifi-

cantly. Vanderbilt University Medical Center reported

that using an independent variable (IV) medication

safety system averted 99 potential infusion errors in

8 months (Hatcher et al. 2004).

Problems still continue, however, in that bypasses of

the drug library occur and medications can still be

administered without documented doctor prescriptions

(Rothschild et al. 2005). These problems can not cur-

rently be prevented by the infusion systems. Husch

et al. (2005) noted that of the 426 medications observed

infusing through traditional IV pump, 285 (66.9%) had

one or more errors associated with their administration.

Problems exist with the research as well, in that self-

reported medication errors prior to implementation of

infusion pumps and technology-reported medication

errors after implementation of infusion pumps are quite

different, and more importantly, the data are not

comparable when used for research purposes.

The tremendous changes with technology have cre-

ated new learning needs and challenges for nurses. It is

unclear how such changes impact nurses� perceived job

satisfaction and their perceptions of the care they pro-

vide. To date, no research has been found that addresses

these important issues.

Job satisfaction has at least three common denomi-

nators: (1) factors inherent in the work environment, (2)

professional factors and (3) factors involved in patient

care (Kuokkanen et al. 2003). The authors found that

job satisfaction, job commitment and level of profes-

sional activity strongly correlated with feelings of

empowerment, an essential factor in nursing practice. In

a pilot study of Australian nurses, autonomy was

reported as the most important job component for job

satisfaction among registered nurses (Finn 2001). When

technology is introduced, it is important to include

these issues and involve the staff in organizational

decision-making. This was supported in Khowaja et al.

(2005) study in which high workloads, stress associated

with workloads and rigid attitudes of nursing manage-

ment impacted their willingness to remain at the hos-

pital. The Herzberg Dual Factor Theory of Job

Satisfaction was used to study job satisfaction of nurse

practitioners (Kacel et al. 2005) and findings indicate

that nurses were only minimally satisfied to satisfied.

Job satisfaction then declined as the number of years of

experience increased. The impact of new technology on

older or �seasoned� nurses is yet unclear; however,

findings of one study suggest that age may be a factor to

consider (Lupoli & Rizzo 2003). They suggest that the

use of telehealth technology by older nurses in home

care settings could improve job satisfaction and reten-

tion in this important setting. These findings may or

may not hold true for hospital nurses. Assessment of

nurses� age when introducing new technology could
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reveal additional information. In a landmark study

published in the Journal of the American Medical

Association (Aiken et al. 2002), job dissatisfaction was

associated with high patient-to-nurse ratios and patient

mortality rates. These factors have also been related to

medication errors.

The Magnet Recognition Program� was developed by

the American Nurses Credentialing Center, a subsidiary

of the American Nurses Association, to recognize health

care organizations that provide the very best in nursing

care [ANCC (website)]. It began in the 1980s in an

attempt to address the nursing shortage. The American

Academy of Nursing�s task force on nursing practice

conducted a study that �identified and described vari-

ables that created an environment that attracted and

retained well-qualified nurses�. Differences in the job

satisfaction of nurses at Magnet Hospitals have been

reported in the literature (Havens & Aiken 1999, Scott

et al. 1999, Upenieks 2002). The administrative team of

the Magnet Hospital in this study is highly motivated to

continue striving for excellence through a better

understanding of the impact of technology on nurses

and the care they provide.

Conceptual frameworks

The primary theoretical premise used for this study

(Figure 1) is based on Sociotechnical Systems (STS)

which incorporates the technical aspects of the infusion

pump system and the social subsystem or personal

beliefs of nurses. The STS Theory (Trist & Bamforth

1951, Emery & Trist 1960, Fox 1995) is based on open

systems theory (von Bertalanffy 1967, 1968) and states

that effective work sites have joint optimization of both

social and technological systems. It is technology-facil-

itated and indicator-driven with the purpose to ground

quality assurance in medical practice and provide

meaning to care providers (Harteloh 2003) and has

been applied in nursing research (Le Blanc et al. 2001).

As in any open systems theory, the parts of the orga-

nization are interrelated so that changes in any one part

affect all other parts. The social system is composed of

the people who work in the organization and the rela-

tionships among them, and is represented in this study

by responses elicited on life patterns, reporting errors

and job satisfaction. The technical system is the tools,

techniques, procedures, skills, knowledge and devices

that are used by the members of the social system to

accomplish the tasks that are prescribed (Pasmore et al.

1982) and is represented by the intravenous infusion

pump. Joint optimization suggests that the social and

technical dimensions are interdependent, and outcomes,

such as job satisfaction and performance, can only be

optimized by jointly considering the two dimensions

(Davis & Taylor 1986). More recent developments of

this model are reflected in the Structurational Model of

Technology (Orlikowski 1992). This model explicates

the duality of technology, in which technology enables

and constrains human action, while simultaneously,

human action develops, appropriates and changes

technology.

The Life Patterns Model which includes roles, rela-

tionships, support groups, self-esteem, use of time and

life structure (Rosenkoetter et al. 1997, 2001, Rosen-

koetter & Garris 1998, 2001, Peters 2006) is used to

frame the questions of the social or personal factors of

the instrument, while incorporating the interaction of

the technical nature of the infusion system. This model

stems from an open systems framework in that chan-

ges in each of the life patterns cause changes in each of

the others patterns. If a person changes roles, it is

predictable that there will be changes in relationships,

use of time and life structure. With changes in use of

time, there are likely changes in roles which could

ultimately impact self-esteem. The infusion system will

involve nurses changing their roles to incorporate

technology in the administration of intravenous med-

ication and in an environment that allows access to a

medication library with dosage limits. It is anticipated

that nurses will decrease the phone calls to hospital

pharmacists and that this change will foster relation-

ships among health care professionals. The pump will

change the use of the nurses� time and nursing rou-

tines. The potential for decreased medication errors

provides the potential for greater self-esteem among

nurses who are less likely to commit them, and are

more likely to work within a less punitive reporting

system. Each of these factors could foreseeably impact

nurses� satisfaction, patient care and, hence, satis-

faction with their jobs.

Social system:

Technical system:

Technology artifact

Job satisfaction

Reporting of
medication errors

Nurse roles
Relationships w/others

Support teams
Personal feelings

Use of time
Daily routines

Figure 1
Conceptual model.
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Purpose

The first purpose of this study was to assess the per-

ceptions of nurses regarding the implementation of an

intravenous medication infusion system technology and

its perceived impact on associated nursing care,

reporting of medication errors and job satisfaction. The

second purpose is to explore the association of demo-

graphic variables and nurses� perceptions of pump

implementation to ratings of the management team and

job satisfaction. This is Phase I of an overall study. The

second phase is in progress and focuses on a preim-

plementation and postimplementation analysis of the

perceptions of the nursing staff and nurse managers.

Definitions

Intravenous medication infusion pump system

A modular technological device designed for the deliv-

ery of intravenous medications that includes drug

libraries, volume and rate calculations, dose limits, soft

and hard alerts, continuous quality improvement

reports, clinical advisories and bolus dose limits within

the context of wireless connectivity in a medication

safety system.

Nursing care

The perceptions of nurses roles, relationships, support

groups (interpreted as teams), self-esteem (interpreted

as personal feelings), use of time and life structure

(interpreted as daily routines) as measured by the

Infusion System Perception Scale (ISPS).

Reporting of medication errors

Perceptions of inaccuracies in the administration of IV

medications as measured by ISPS.

Job satisfaction

The perceptions of social factors associated with work

and employment as measured by the ISPS.

Variables

Perceptions of nurses regarding the impact of the

intravenous medication infusion pump system technol-

ogy independent variable (IV) on the social factors of:

• nursing care, dependent variable (DV);

• reporting of medication errors (DV) and

• job satisfaction (DV).

Association of demographic variables, perception of

pump implementation with:

• ratings of the management team (IV) and

• job satisfaction (DV).

Methods

Sampling

All registered nurses and licensed practical nurses

(n = 1056) employed by a major tertiary care hospital

located in the south-eastern United States were con-

tacted and asked to participate in the study. Those who

agreed to participate comprised the sample. There were

691 completed questionnaires for a response rate of

65.44%.

Human subjects approval and consent

The study was approved by the Human Assurance

Committee of the primary researcher�s university and

the Institutional Review Board of the hospital prior to

the study implementation. Consent letters explained the

purpose of the study, advised participants of each of

their rights as human subjects and solicited their par-

ticipation in the study. Return of the questionnaire

provided consent.

Instrumentation

The instruments were developed by the primary

researcher in consultation with the co-investigators. The

Dillman Method (Dillman & Christian 2002) using

symbols, graphical, verbal and numerical entries was

used to formulate the instrument and enhance the

response rate. The first section of the questionnaire

pertained to demographic characteristics. The second

section, 30 questions on a 5-point Likert scale (strongly

disagree to strongly agree), was based on melding STS

Theory and the Life Patterns Model conceptual frame-

work. This melding aided in assessing participants�
perceptions regarding changes that could occur with the

pump implementation, namely in (1) roles, (2) rela-

tionships with others, (3) support teams, including

nurse and management (groups), (4) personal feelings

(self-esteem), (5) use of time, (6) daily routines (life

structure), (7) reporting of medication errors and (8) job

satisfaction.

The instrument was evaluated for validity and reli-

ability. The research team, including the nurse admin-

istrative team of the hospital, reviewed and revised the

instrument. Prior to implementation, 28 registered

nurses who would not be a part of the final study were
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asked to complete the questionnaire. Each was provided

with a consent letter advising them of their rights as

human subjects and was asked to complete the ques-

tionnaire during a meeting and again 2 weeks later. A

Cronbach�s alpha coefficient of 0.756 was established

for the pre–post test comparison. Further reliability

testing was carried out on the total number of ques-

tionnaires completed (n = 691) and is described in the

section that follows. Responses were coded into S P S S

13.0 and systematically rechecked by researchers.

Results

Data analysis

Methods of data analysis included the use of SPSSTM

software to analyse demographic and other variables

using inferential statistics and regression analysis.

Results are presented based on the changes that could

result from pump implementation in the life patterns

and sociotechnical relationship, including the reporting

of medication errors and job satisfaction. Missing data

were deleted and total reported values were used in

calculations.

Demographic data

Of the participants reporting demographic information,

61.7% (n = 441) were ages 31–50 years; 41.5%

(n = 281) had an associate degree or diploma in nurs-

ing; 38.8% (n = 263) had baccalaureate degrees in

nursing; 71.6% (n = 484) reported no previous experi-

ence with the pump. Slightly over 48% (n = 328) had

been on their nursing unit for five or more years; and

58.5% (n = 400) had been at that hospital for 5 or more

years.

Life patterns

Roles

Table 1 provides frequencies, modes, v2 for each of the

life pattern statements. Over 93% (n = 573) of those

reporting, indicated the pump was designed to promote

safe and effective nursing care. For 90.2% (n = 618) it

would increase safe medication administration, and for

65.1% (n = 436) it would not take away the nurse�s
control. There was a significant difference in the mean

job satisfaction using the ratings of the management

team (F = 22.285, df = 661, P < 0.000), and the nurs-

ing staff (F = 11.665, df = 660, P < 0.000), highest

degree earned (F = 3.041, df = 658, P = 0.006) and

promotion of safe nursing practice (F = 28.812,

df = 599, P < 0.000). The prevailing tendencies are for

higher job satisfaction given higher ratings of the senior

management team and of the nursing staff, higher

education attained and higher perception of the infusion

pump being designed to promote safe nursing practices.

Relationship with others

Nearly 50% (n = 330) responded that the pump would

decrease patient concerns about medications; however,

there was a high neutral response (33.5%, n = 227) to

this question as well, demonstrating considerable

uncertainty. Over 60% (n = 421) responded that the

pump would increase the confidence that patients had in

the care that was provided.

Support teams

Responses indicated that 43.2% (n = 293) perceived

nurses would rely less on pharmacy staff, yet nearly

one-third were neutral (32.1%, n = 218). While 37.8%

(n = 253) reported they would rely less on other nurses

for advice, 36.2% (n = 242) were neutral. For 83.4%

(n = 569) the drug library and limits would enhance

their ability to provide high quality nursing care. When

asked to rate the nursing and management teams,

89.7% (n = 609) rated the nursing staff as above aver-

age or excellent, and 75.3% (n = 512) rated the man-

agement team as above average or excellent.

Personal feelings (self-esteem)

The strongest significant effect by coefficient results

was from �personal feelings�, which has the highest

coefficient and is significant in the model (see Table 2).

For this construct, 51.3% (n = 355) indicated that the

pump would increase their self-confidence, and 54.3%

(n = 372) responded that using the pump would make

them feel less anxious about making medication

errors.

Use of time and daily routines

The second strongest influence on job satisfaction was

reflected in use of time and daily routines. Of particular

interest is that only 6.8% (n = 46) of respondents per-

ceived they would have to override the alerts too often,

and nearly 50% (n = 336) reported that the pump

would make their daily routines easier. The two vari-

ables of use of time and daily routines seemed to have

very similar results and interpretations. A NO V A was then

used to determine whether there was any difference in

the nurses� mean job satisfaction based on their age,

their years of service on the nursing unit or their use of

time. The results from A N O V A indicate that there was no

significant difference in the mean job satisfaction using

M. Bowcutt et al.
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Table 1
Likert Scale Frequencies and v2 with Job Satisfaction Rating

Strongly
disagree

(1)
Disagree

(2)
Neutral

(3)
Agree

(4)

Strongly
agree

(5)
Total

(mode) v2 df P-valuen % n % n % n % n %

Nurse roles
1. The �pump�* is designed to promote safe and

effective nursing practice
13 2.1 1 0.2 26 4.2 228 37.2 345 56.3 613 (5) 118.924 16 0.000

2. The �pump� will increase the safe adminis-
tration of medications

15 2.2 4 0.6 48 7.0 289 42.2 329 48.0 685 (5) 138.575 16 0.000

3. I like using technology to administer
medications

16 2.4 17 2.5 101 15.1 302 45.1 234 34.9 670 (4) 98.689 16 0.000

4. The �pump� will take away my control over
giving medications

103 15.4 333 49.7 158 23.6 58 8.7 18 2.7 670 (2) 69.417 16 0.000

5. The technical aspects of the �pump� will limit
my ability to make autonomous nursing
decisions

94 14.1 341 51.0 146 21.8 67 10.0 21 3.1 669 (2) 53.333 16 0.000

6. I am concerned that the �pump� may not
always be accurate, causing more errors

95 14.0 295 43.4 205 30.1 76 11.2 9 1.3 680 (2) 69.304 16 0.000

Relationships with others
7. The �pump� will cause concern about safety

among the nurses with whom I work
107 15.8 351 51.8 138 20.4 68 10.0 14 2.1 678 (2) 97.667 16 0.000

8. The �pump� will decrease patient concerns
about medications

17 2.5 103 15.2 227 33.5 253 37.4 77 11.4 677 (4) 182.878 16 0.000

9. The �pump� will increase the confidence that
patients or families have in the care that I
provide

12 1.8 45 6.6 201 29.6 304 44.8 117 17.2 679 (4) 256.214 16 0.000

Support teams
10. The �pump� drug library and medication limits

will enhance my ability to provide high quality
nursing care

9 1.3 25 3.7 79 11.6 374 54.8 195 28.6 682 (4) 160.412 16 0.000

11. I will need to rely less on the pharmacy
staff for assistance with medication
administrations

26 3.8 142 20.9 218 32.1 224 33.0 69 10.2 679 (4) 129.911 16 0.000

12. I will need to rely less on my other nurses for
advice when giving medications

28 4.2 146 21.8 242 36.2 204 30.5 49 7.3 669 (3) 168.499 16 0.000

Personal Feelings
13. The �pump� will increase my self-confidence 12 1.8 58 8.5 256 37.6 278 40.8 77 11.3 681 (4) 427.736 16 0.000
14. I believe reporting of medication errors will

be less punitive
37 5.5 132 19.7 302 45.1 162 24.2 37 5.5 670 (3) 197.653 16 0.000

15. I will feel less anxious about making
medication errors

20 2.9 96 14.0 197 28.8 311 45.4 61 8.9 685 (4) 310.577 16 0.000

16. The �pump� will feel like someone is always
watching me when I give medications

36 5.3 185 27.1 171 25.1 248 36.4 42 6.2 682 (4) 154.448 16 0.000

17. The �pump� technology will cause anxiety
among patients or families

77 11.5 384 57.1 171 25.4 33 4.9 7 1.0 672 (2) 135.941 16 0.000

Use of my time
18. The �pump� will increase my workload 47 7.0 300 44.7 191 28.5 104 15.5 29 4.3 671 (2) 226.636 16 0.000
19. My time is too busy to add the �pump� to

what I have to do
81 12.0 365 54.0 177 26.2 38 5.6 15 2.2 676 (2) 215.154 16 0.000

20. The �pump� will be easy to learn to use 13 1.9 45 6.7 196 29.2 337 50.1 81 12.1 672 (4) 216.121 16 0.000
21. I will have to override the alerts too often 56 8.3 327 48.4 246 36.4 39 5.8 7 1.0 675 (2) 163.629 16 0.000

Daily routines
22. The �pump� will make my daily routines

easier
10 1.5 53 7.8 283 41.5 273 40.0 63 9.2 682 (3) 506.481 16 0.000

23. It will take too much time and effort to add
the �pump� to my work schedule

64 9.4 361 53.2 207 30.5 40 5.9 6 0.9 678 (2) 132.577 16 0.000

Reporting of medication errors
24. I feel that I can now be very honest about

reporting medication errors on the unit
where I work

12 1.8 43 6.5 285 42.9 264 39.7 61 9.2 665 (3) 229.804 16 0.000

25. I believe nurses are very honest about
reporting medication errors

16 2.4 126 18.6 216 31.8 261 38.4 60 8.8 679 (4) 145.947 16 0.000
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the age or years on the nursing unit as factors. There

was a significant positive correlation between use of

time/daily routines and job satisfaction, perhaps indi-

cating that as use of time was more efficient, job satis-

faction increased.

Medication errors and job satisfaction

Once again, for 83.4% (n = 569) the drug library and

limits would enhance their ability to provide high quality

nursing care; and for 54.3% (n = 372), they would feel

less anxious about making errors. Nearly 43% (n = 325)

felt they could be honest about reporting errors, yet

63.1% (n = 428) indicated that they agreed or strongly

agreed that there are more medication errors made than

are reported. Slightly over one-third (n = 233) reported

that the pump would increase how satisfied they were

with their jobs but 49.9% were neutral (n = 339). This

could be related to the large number (71.6%, n = 484) of

nurses who had no experience with the pump and could

have been unsure of its impact.

When the demographic characteristics were related

to �job satisfaction� (item #28), ratings of the nursing

staff (v2 = 36.091, df = 12, P < 0.000) and ratings of

the management team (v 2 = 67.437, df = 12,

P < 0.000) were significant. Each of the Likert scale

items were also significant (<0.000; see Table 1) and

warranted considerably more analysis. It is notewor-

thy that the implementation of the pump system was

perceived to have significant effects within each of the

areas of the six life patterns, the delivery of nursing

care, the reporting of medication errors and job sat-

isfaction.

Regression analysis: results and implications for
nursing practice

Regression analysis was carried out for dependent

variables on job satisfaction and the group of items

within that category. This analysis was used in an

attempt to further understand the relationship between

job satisfaction and the six aggregate constructs for

nurse roles, relationships, support teams, personal

feelings, daily routines and use of time. By using these

aggregate constructs, more relevant comparisons could

be made to these higher order constructs rather than to

the individual items. Three items (#7, #16 and #17)

were eliminated and #14 was moved to the grouping of

�Reporting of medication errors� to improve convergent

validity and reliability of the constructs. After these

changes were made, Cronbach�s alpha for �Relation-

ships with others� increased from 0.525 to 0.693, �Per-

sonal feelings� increased from 0.439 to 0.713 and

�Reporting of medical errors� increased from 0.324 to

0.379.

Table 2
Regression analysis results – modified constructs vs. job satisfaction
(significant values in bold – unstandardized coefficients)

Job satisfaction construct

Coefficient Significance Coefficient Significance

Model 0.000 0.000
Constant 0.605 0.000 0.646 0.000
Nurse roles 0.029 0.505
Relationships 0.073 0.016 0.090 0.002
Support teams 0.052 0.127
Personal feelings 0.327 0.000 0.353 0.000
Daily routines 0.179 0.000 0.172 0.000
Use of time 0.158 0.002 0.193 0.000
Adjusted R2 0.476 0.487

Table 1
(Continued)

Strongly
disagree

(1)
Disagree

(2)
Neutral

(3)
Agree

(4)

Strongly
agree

(5)
Total

(mode) v2 df P-valuen % n % n % n % n %

26. If I report a medication error now, I will be
formally reprimanded for making the errors

133 15.0 196 29.6 273 41.2 139 21.0 21 3.2 662 (3) 66.192 16 0.000

27. I believe there are many more medication
errors that are made, than are reported

6 0.9 50 7.4 194 28.6 333 49.1 95 14.0 678 (4) 74.353 16 0.000

Job satisfaction
28. The �pump� will increase how satisfied I am

with my job
15 2.2 92 13.5 339 49.9 197 29.0 36 5.3 679 (3) – – –

29. The �pump� will increase how satisfied I am
with the nursing care that I provide

15 2.2 79 11.7 271 40.1 266 39.3 45 6.7 676 (3) 1537.029 16 0.000

30. Training in the use of the �pump� was ade-
quate for me to use the equipment effectively

12 1.8 14 2.1 137 20.3 392 58.1 120 17.8 675 (4) 267.614 16 0.000

*Name of manufacturer replaced with �pump�.
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Life patterns

The results of the regression analysis are shown in

Table 2. In this section, we discuss these results and

their implications with respect to each of the constructs

described above.

Roles

There were no significant effects of roles on job satis-

faction, which lead us to believe that the subjects were

nurses who chose to be in their current roles and on

their current units.

Relationships with others

Increased job satisfaction occurs with higher ratings of

fellow staff members and nursing management and the

perception that pumps are designed for safe nursing

practice. If a new technology is therefore to be imple-

mented effectively, management needs to concentrate

on nurses� perceptions of not only that technology, but

of the perceptions of fellow staff members and man-

agement teams.

Support teams

Although support teams were highly rated and associ-

ated with job satisfaction, they did not have a signifi-

cant effect on job satisfaction in the regression analysis.

This adds evidence to the multiplicity of factors in the

environment that are related to job satisfaction in

clinical nursing, and the fact that there are no linear

single factors associated with it but rather a cluster of

factors.

Personal feelings (self-esteem)

The pump technology was perceived to increase

the nurses� self-confidence and decrease anxiety about

making medication errors. Medication errors are,

unfortunately, an everyday clinical reality that

requires constant monitoring and aggressive preven-

tion. Personal Feelings had a positive impact on job

satisfaction. This suggests that nurses� job satisfaction

is associated with heightened self-esteem, and

the pump technology may help nurses feel more

confident in the accuracy of their medication admin-

istration.

Use of time and daily routines (life structure)

Time and daily routines had a significant influence on

job satisfaction, indicating that the pump may have

helped nurses better manage their time. Moreover,

perceptions of improved use of time may foster

increased perceptions of job satisfaction.

Medication errors and job satisfaction

Responses included the following perceived attributes

of the pumps: the pumps increase safety, do not take

away the nurse�s control and decrease anxiety about

making errors. As in other studies, nurses perceive that

more medication errors are made than are reported. Job

satisfaction was significantly related to ratings of nurs-

ing staff and management teams, which suggests that

professional interactions and management may be key

in the successful implementation of new technologies in

the arena of clinical nursing.

Conclusions

Interface of the social and technical aspects of infusion

pump implementation is clearly evident. Participants

indicated it would have an impact on nursing care

provided and about one-third indicated it would impact

job satisfaction. While one-third does not seem like a

significant percentage, when placed in the context of the

number of nurses employed in large hospitals, this

represents a considerable number of people.

The pump was perceived to increase safe medication

administration and decrease anxiety without taking

away control or autonomy. A number of nurses

seemed unsure about the impact of the pump, but

there was a relationship between their perceptions of

life pattern changes and job satisfaction, and their

ratings of both the nursing staff and management

team. This is consistent with Magnet status and higher

educational levels. This also demonstrates the impor-

tance of both the management teams and the quality

of nursing care provided in the implementation of new

technology. In this Magnet hospital study, high ratings

of clinical/department managers and nursing staff

equated to higher nursing education and job satisfac-

tion. Technological advances now need to be studied

with regard to nurse retention. A considerable major-

ity indicated that there were more medication errors

made than reported, and although the pump will

provide for greater safety, creating a �safe atmosphere�
for error reporting continues to warrant serious

attention.

Generalizations cannot be made based on this single

study; however, the findings give credence to the

importance of technological changes in present day

clinical nursing practice. Perhaps in the future we need

to analyse the degree to which technology affects the

environment, patient acuity as well as overall nursing

satisfaction. The study now needs to be replicated in

other types of hospitals and in non-Magnet hospitals.
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It is also noteworthy that not all hospitals, especially

rural ones, may have the economic resources to

undertake such a technological change. It is clear,

however, that organizations must be aware of nurse-to-

nurse relationships and management-to-nurse relation-

ships when implementing new technology.

The next phase of the study involves an assessment of

perceptions 3 months after implementation and a

comparison of those findings to their initial perceptions

as well as an analysis of the perceptions of nurse man-

agers. A further limitation of this study is that the

management team felt that placing hospital or other

identifying code numbers on questionnaires would limit

responses because of the sensitive nature of some

questions, hence no identifiers were available on the

data collection tool. Only group data will therefore be

compared; however, findings will help us to determine

whether perceptions have changed since implementa-

tion, and the extent to which the new technology has

impacted the life patterns of nurses and the sociotech-

nical relationship.
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