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Objectives: This study aimed to compare nurses’ satisfaction with, and expectations of, hospital information systems in two
teaching hospitals. Methods: This was a survey study, which was completed in 2014. The potential participants were 267
nurses who worked in two teaching hospitals and used the same hospital information system. Data were collected using two
questionnaires. Both questionnaires were examined in terms of content validity and reliability. Results: The results showed
that, for a majority of nurses, their expectations of the system were not met in either hospital. Moreover, there was a signifi-
cant association between the nurses’ expectations and the perceived usefulness of the systems (p < 0.001), between the nurses’
expectations and their satisfaction with the systems (p < 0.001), and between the perceived usefulness and nurses' satisfaction
with the systems (p < 0.001). Conclusions: The results suggested that, apart from the technical issues of implementing clinical
information systems, non-technical factors should be taken into account. Among them, the nature of clinical tasks and the
organizational culture require more attention to allow a successful system to be designed and implemented.
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l. Introduction designed to support nurses in their daily practices [1,2]. Gen-

erally, the successful implementation of an information sys-
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technical issues that need to be considered to integrate such

systems, compatibility of the new technology with their val-

ues, and system flexibility and usability [4,5].
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users’ expectations and their experiences of information
systems has been discussed in many studies. The literature
shows that unknown or unrealistic expectations of users are
still among the main hurdles to the success of information
system implementation [7]. Therefore, understanding the
expectation-experience gap will be of great value to both
research and practice. Furthermore, an understanding of
factors that can influence the use of a clinical information
system can help to improve user acceptance and may lead to
effective use of the technology [8,9].

Another determinant of success or failure of hospital infor-
mation systems is user satisfaction [10]. The literature shows
that there is a significant positive relationship between ‘sys-
tem usage’ and ‘user satisfaction’ [11]. Moreover, based on
the expectation confirmation theory, user’s expectations be-
fore and after using the technology play an important role in
determining the level of user satisfaction [12]. User satisfac-
tion determines how much an information system matches
the requirements of a user [13]. Since nurses are a great part
of the workforce in hospitals and deal with a huge volume of
information, investigating their expectations is quite impor-
tant to ensure that a nursing or hospital information system
is able to meet their requirements [14].

Iran is a developing country in which the use of clinical
information systems began 30 years ago. However, hospital
information systems are developed by private information
technology (IT) companies and they are not consistent [15].
While e-health and Electronic Health Records (EHRs) have
received particular attention in the country since 2000, few
studies have been conducted in relation to nurses’ expecta-
tions of and satisfaction with information systems [4,16,17].
In the current study, we aimed to investigate these two deter-
minants of system success among nursing staff. As nurses are
the largest group of system users in healthcare organizations,
it is important to consider their requirements in future sys-

tem development and implementation.

Il. Methods

This was a survey study completed in 2014 in Tehran, Iran.
Before the study was conducted, the research proposal was
reviewed by the Institutional Review Board, and the eth-
ics approval was obtained. The potential participants of the
study were nurses who worked in two selected teaching hos-
pitals. A sample of 267 nurses was selected using a sampling
formula (n = z°pq/d®). The sample included 126 nurses from
hospital A and 141 nurses from hospital B. Nurses were se-
lected from all wards of the hospitals and from various shifts
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by using convenience sampling method (3 nurses from the
day shift, 2 nurses from the evening shift, and 1 nurse from
the night shift).

1. Research Setting

The research setting included two general teaching hospitals
in which two different hospital information systems were
used. Hospital A had 450 beds, and hospital B, which was
one of the largest and oldest hospitals in the city, had 1,000
beds. The total numbers of nurses who worked in hospital A
and hospital B were 224 and 250, respectively. In terms of the
hospital wards, hospital A included 22 wards, and hospital B
consisted of 24 wards.

2. Research Instrument

To evaluate nurses' satisfaction with and expectations of hos-
pital information systems, two questionnaires were designed
based on the literature review [18-22]. Both questionnaires
employed a 5-point Likert scale which ranged from strongly
agree (5), agree (4), no idea (3), disagree (2), strongly dis-
agree (1). The first questionnaire included 56 questions and
was designed to determine the nurses’ expectations of the
hospital information system before using the system. In this
questionnaire, simple past tense was used to identify nurses’
expectations. The questionnaire included two main parts:
personal information (12 questions) and nurses’ expecta-
tions of the system (9 subsections, 44 questions).

The second questionnaire was designed to identify nurses’
perceptions after system implementation. The second ques-
tionnaire included four main sections, intention to use (3
questions), users’ satisfaction (3 questions), perceived useful-
ness (7 questions), and nurses’ expectations of the system (9
subsections, 44 questions). The last section of this question-
naire included the same questions as the first questionnaire.
However, simple present tense was used to form questions in
order to identify nurses’ perceptions about the current status
of the system. The content validity of the questionnaires was
checked by four experts in the field of medical informatics
and health information management. The reliability of the
questionnaire was calculated by using Cronbach’s a correla-
tion coeflicient. The reliability scores of the first and the sec-
ond questionnaires were a = 0.80 and a = 0.70, respectively.

3. Data Analysis

Data were analyzed using SPSS ver. 18.0 (SPSS Inc., Chi-
cago, IL, USA). In this study, each participant was asked to
complete two questionnaires, the first one was related to the
expectations of the system, and the second one was related
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to satisfaction with the system. After the data were col-
lected, mean values were calculated for both questionnaires
completed by a participant. If the difference between the
mean values of the questionnaires was a positive number, it
meant that the expectations of nurses were met, and if the
difference between the mean values was a negative number,
it showed that the nurses’ expectations were not met. In ad-
dition, t-test and Pearson correlation coefficient were used
to identify any significant difference before and after system
implementation.

I1l. Results

In total, 95 nurses (75%) from hospital A and 83 nurses
(59%) from hospital B took part in this research. In hospital
A (62.1%) and hospital B (47%), the highest frequency was
related to the age group of 23-29 years, and most of the par-
ticipants in hospital A (92.6%) and hospital B (95.2%) were
women. In hospital A (76.8%) and hospital B (60.2%), the
highest frequency was related to working experience of 1-6
years (Table 1).

Regarding computer skills, in hospital A, the greatest fre-
quency (38.9%) was related to those nurses that assessed
their skills at a good level, whereas in hospital B, (41%) the
greatest frequency was related to those nurses who believed
that their skills were at a medium level. Most of the nurses
in hospital A (71.6%) and in hospital B (72.3%) believed that
their knowledge about hospital information systems was
at a medium level. Also, regarding nurses’ satisfaction with
the computer training that they had received, the highest
frequency in hospital A (60%) and in hospital B (63.9%) was
related to those nurses who expressed their satisfaction at a
medium level.

The results showed that, before using the system in hos-
pital A, most nurses (77.9%) expected that the nursing
information system would be designed based on the users’
requirements, fit between the tasks and technology would be
considered (85.2%), the output of the system would be in an
appropriate format (84.2%), and they would receive adequate
training in the use of the system (92.6%). Moreover, nurses
expected to use an easy to learn system (84.2%), to use their
skills in the future and in relation to other systems (85.3%),
and to feel satisfaction when using a new system (76.9%).
Regarding the system’s quality, a majority of nurses expected
that the system would help to reduce medical errors during
patient care (87.4%), to increase the accessibility of informa-
tion (87.4%), and to facilitate the process of documentation
(90.5%). Generally, before system implementation, nurses’
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attitudes towards using the system were positive, and they
expected that learning the system should be a necessary part
of their profession (91.5%).

In hospital B, the results showed that, before using the
system, most nurses expected that the system would ac-
celerate their daily tasks (84.3%), fit between the tasks and
technology would be considered (90.4%), information needs
of nurses would be met (90.4%), and they would receive ade-
quate training in the benefit of the system (90.4%). Other ex-
pectations included ease of learning (84.3%), positive impact
of the system usage on their job promotion (85.7%), and sat-
isfaction when using a new system (74.7%). In terms of the
system quality, a majority of nurses expected reduction of
errors in the documentation processes (89.1%), acceleration
of documentation (89.1%), and facilitation of drug adminis-
tration (90.4%). Generally, before system implementation in
hospital B, nurses’ attitudes towards using the system were
positive, and they expected to see a useful system (92.8%).

Regarding nurses’ perceptions after using the system, most
nurses in hospital A expressed that they intended to contin-
ue using the system (85.2%). In comparison with the manual
system, they were satisfied with the electronic one (67.4%),

Table 1. Participants’ characteristics

Hospital A (n = 95) Hospital B (n = 83)

Age (yr)
23-29 59 (62.1) 39 (47.0)
30-36 26 (27.4) 29 (35.0)
37-43 8( 8.4) 9(10.8)
44-50 2(1.2) 6(72)
Sex
Female 88 (92.6) 79 (95.2)
Male 7 (7.4) 4( 4.8)
Work experience (yr)
1-6 73 (76.8) 50 (60.2)
7-12 13 (13.7) 10 (12.0)
13-18 6( 6.3) 13 (15.7)
19-24 3(3.2) 4( 4.8)
25-30 0( 0.0 6(72)
Computer skills
Weak 12 (12.6) 5( 6.0)
Moderate 35 (36.8) 34 (41.0)
Good 37 (38.9) 33 (39.8)
Very good 11 (11.6) 11 (13.3)

Values are presented as number (%).

https://doi.org/10.4258/hir.2016.22.4.326



HIR

Table 2. Nurses' expectations before and after using hospital in-
formation systems

Hospital ~ Expecta-  Expecta-
Nurses' expectations m tions were tions were

B (n = 83) not met met
System’s ease of use A 73(76.9) 22(23.2)
B 64 (77.1) 19 (22.9)
Fit between tasks and A 61(64.2) 34 (35.8)
technology B 63 (75.9) 20(24.1)
Information quality A 61(64.2) 34(35.8)
B 60 (72.3) 23 (28.6)
Users’ knowledge about A 58 (61.1) 37(38.9)
the system B 44 (53.0) 39 (47.0)
Ease of learning A 47 (49.5) 48 (50.5)
B 48 (57.8)  35(42.2)
Personal benefits A 44 (46.3) 51 (53.7)
B 55(66.3) 28 (33.7)
Feeling of success A 50 (52.6) 45 (47.4)
B 56 (67.5) 27 (32.5)
System’s quality A 88 (92.6) 7(7.4)
B 74 (89.2) 9 (10.8)
Users’ attitudes towards A 51(53.7) 44 (46.3)
using the system B 57(68.7)  26(31.3)

Values are presented as number (%).

If the difference between the mean values of the questionnaires
for each participant was a positive number, it wasconcluded that
his/her expectations were met and if the difference between the
mean values was a negative number, it was concluded that the

nurse’s expectations were not met.

and in terms of the perceived usefulness, they assumed that
the system had improved their efficiency (68.4%).

Similarly, most nurses in hospital B intended to continue
using the system (85.5%), and they were satisfied with the
system (68.7%). Regarding the perceived usefulness, about
half of the participants assumed that the system had helped
them to speed up the completion of their daily tasks (51.8%).

To investigate the extent that the system has been successful
in meeting nurses’” expectations, their expectations were com-
pared with their perceptions of the current system (Table 2).

As shown in Table 2, in both hospitals, the highest fre-
quency was related to those nurses whose expectations of the
system were not met. The results also showed that there was
no significant difference between the perceived usefulness of
the system (p = 0.09), users’ satisfaction with the system (p =
0.65), and meeting users’ expectations (p = 0.09) for the two
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Table 3. Correlations between the variables

Variable Hospital Pearson r p-value
Nurses’ expectations and A 0.769  <0.001*
perceived usefulness B 0.807  <0.001*
Nurses’ expectations and nurses’ A 0.744  <0.001%*
satisfaction B 0.749  <0.001*
Perceived usefulness and A 0.254 0.013*
intention to use B 0.005 0.962
Perceived usefulness and nurses’ A 0.683  <0.001*
satisfaction B 0.648 <0.001*
Nurses’ satisfaction and intention A 0.276 0.007%
to use B 0.098 0.379

*Significance level (a = 0.05).

hospitals.

In this study, the correlations between selected variables
were examined using Pearson correlation coefficient (Table 3).

As shown in Table 3, meeting nurses’ expectations could
result in improving perceived usefulness of the system and
nurses’ satisfaction with the system. The perceived usefulness
of the system could positively influence nurses’ intention to
use the system in hospital A. However, there was no signifi-
cant relationship between these two variables in hospital B.
The results also showed that the perceived usefulness of the
system could positively influence nurses’ satisfaction with
the system in both hospitals. While nurses’ satisfaction with
the system could positively influence intention to use the
system in hospital A, no significant relationship was found
between these two variables in hospital B.

IV. Discussion

The integration of IT into clinical processes must be analyzed
and evaluated during the different phases of deployment of
a clinical information system in order to improve system’s
quality and effectiveness [23]. This evaluation should occur
pre-implementation, during implementation, and post-im-
plementation to identify various technical and non-technical
factors influencing the use of the clinical information system
[24].

Nursing information systems can enhance the efficiency
and quality of nursing practice. However, a lack of align-
ment between users' perceptions and systems’ functionalities
may lead to users’ dissatisfaction [25]. In the current study,
nurses’ expectations of and satisfaction with hospital infor-
mation systems were investigated. Although nurses used the
same system in two teaching hospitals, the results showed
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that their expectations and the level of meeting their expec-
tations were different in both hospitals. In both hospitals,
the common expectations included fit between the tasks
and technology, ease of learning, satisfaction when using a
new system, and facilitation of the process of documenta-
tion. Similarly, in the study conducted by Lapinsky et al.
[26], nurses expected an ICU clinical information system to
reduce the time that a nurse spends on documentation and
to allocate more time for patient care. Banner and Oleny [27]
found that the hospital information system had improved
nurses’ efficiency and they could spend more time on patient
care. Moreover, the system had improved documentation
processes and accessibility of patients’ information. In an-
other study, the amount of data that must be entered into
the computer by nurses and the nature of their work were
reported as possible factors influencing satisfaction with the
information system [4].

According to the results of the present study, nurses’ expec-
tations of the system had not been fully met in either hospi-
tal. In particular, in hospital B, the number of nurses who felt
their expectations were not met was greater than in hospital
A. It seems that the difference between the nurses’ expecta-
tions and satisfaction reported in this study might be related
to the nature of their clinical work and their organizational
culture [24]. As hospital B was one of the largest teaching
hospitals in the city, the nurses’ clinical work might be more
complex than the clinical tasks in hospital A, and as a result,
the system was less successful in meeting their expectations.

Interestingly, despite the unmet expectations, most nurses
of both hospitals intended to continue using the system.
They were satisfied with the current electronic system com-
pared to the previous paper-based system, and in terms of
the perceived usefulness, most of them assumed that the sys-
tem had improved their efficiency. It is notable that primary
acceptance of information systems is regarded as the first
step to successful deployment of the systems. However, an
overall system’s success depends upon the continuance of the
system’s usage [18].

The results showed that there was a positive association
between meeting nurses’ expectations and the perceived
usefulness of the system and nurses’ satisfaction with the
system. Similarly, Palm et al. [23] found that users” expecta-
tions were strongly associated with perceived usefulness. In
their study, nurses’ satisfaction was significantly determined
by support (training in the use of the system), perceived ease
of use, and expectations. The results of the current study are
also in line with the findings reported by Lin [25].

In the present study, the results suggest that the perceived
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usefulness of the system could have positively influenced
nurses’ satisfaction with the system in both hospitals. The
perceived usefulness of the system also could have positively
influenced nurses’ intention to use the system in hospital A.
However, there was no significant association between these
two variables in hospital B. Moreover, no significant associa-
tion was found between nurses’ satisfaction and intention to
use the system in hospital B; however, in hospital A, nurses’
satisfaction with the system could positively influence their
intention to use the system. According to the literature, the
perceived usefulness of clinical information systems is an
important factor in explaining and foreseeing users” inten-
tion to use the systems [26,28]. In another study, Tabibi et
al. [29] showed that there was a positive association between
users’ satisfaction with a hospital information system and
their intention to continue using the system. It means that
the more users are satisfied with a hospital information sys-
tem, the more they intend to continue using the system.

In the current study, the results for the two hospitals were
different. It seems that in hospital B, the use of the system
was mandatory, and the organizational culture was strict.
Therefore, nurses’ satisfaction and perceived usefulness of
the system did not influence system usage. However, in hos-
pital A, although the use of the system was mandatory, the
organizational culture was flexible enough to respect nurses’
satisfaction with and perceptions of the system, and nurses
could express their feelings and attitudes towards using the
system. The results are also in line with the literature on the
implementation of clinical information systems in which the
socio-technical nature of clinical information system imple-
mentations and the interactions between technology, people,
and organizational routines and culture have been empha-
sized [24].

It is notable that the current study had some limitations.
First of all, the convenience sampling method was applied,
and the sample was limited to those nurses who worked in
two teaching hospitals and used the same hospital informa-
tion system. Although nurses who completed the question-
naires worked in different departments, the study would
benefit if the results could be generalized to a bigger sample
size.

Moreover, this study aimed to investigate nurses’ expecta-
tions of and satisfaction with hospital information systems;
however, the system had been implemented in both hospitals
a few years ago. Therefore, conducting a before-after study
was not possible and the researchers decided to find an alter-
native solution which was investigating users” perceptions.
Obviously, conducting a before-after study where possible
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can help to present more realistic perceptions. Furthermore,
the impact of using nursing information systems, in terms
of saving time, increasing work efficiency and effectiveness,
and improving quality of care can be investigated in future
studies by using objective evaluation methods.

In conclusion, the results obtained by the current study
support the results of previous studies regarding the system’s
implementation. According to the study findings, apart
from the technical issues of clinical information systems,
non-technical factors are of high importance in successful
implementation of these systems. Among them, the nature
of clinical tasks and the organizational culture require more
attention to ensure that systems are designed to meet users’
expectations. Expectation disconfirmation may lead to users’
dissatisfaction with a system, which can be followed by resis-
tance to using the system and the system’s failure. Therefore,
conducting evaluation studies at any point of before, during,
or after system implementation is necessary to identify the
strengths and weaknesses of a system from the users’ percep-
tions. This approach can help an implementation team to set
appropriate expectations regarding what a system will and
will not do, and thereby set the implementation up for suc-
cess rather than a potential mismatch of user expectations
and reality.
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