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Purpose: Previous studies indicate that the introduction of information and communication 
technology (ICT) in health care organizations impairs health care professional’s working 
conditions and diminishes job discretion. Most of these studies, however, were designed to 
explore the influence of ICT exclusively on a single group of health care professionals and 
thereby did not consider the influence of the same technology on other groups of health care 
professionals. The aim of this article is to explore the influence of a fully integrated ICT 
system on both doctors and registered nurses within the same working environment: a high- 
tech hospital.
Methods: This is a cross-sectional study conducted in a high-tech Norwegian hospital. Data 
were collected in 2016. In total, 264 registered nurses and 172 doctors responded to 
a questionnaire on their working conditions and experiences with ICT in clinical work. 
Descriptive statistics, compare means, cross-tables, Chi-square and bivariate correlation 
analysis were used to analyze the data. Statistical significance was set at p < 0.05.
Results: The findings revealed differences in doctors' and registered nurses' working con
ditions. Registered nurses reported a statistically significant higher workload and better job 
content than doctors. There was no difference in job discretion between doctors and 
registered nurses. Both occupational groups experienced that the ICT system impairs patient 
contact and the quality of health services. We found statistically significant correlations 
between registered nurses’ and doctors’ experiences with ICT in clinical work and working 
conditions, whereof the strongest correlation was related to job discretion in clinical work.
Conclusion: This study concludes that the impact of ICT on doctors’ and registered nurses’ 
working conditions in a hospital depends on the experiences of ICT in clinical work. In 
consequence, it is recommended to involve doctors and registered nurses in the implementa
tion of ICT in hospitals.
Keywords: health care professionals, information and communication technology, job 
discretion, job content, working conditions

Introduction
Initially introduced to support administrative functions, information and commu
nication technology (ICT) is increasingly adopted to support clinical activities in 
health care organizations. In particular, ICT is implemented for the purpose of 
electronic medical records (EMR), which integrate information from the pharmacy, 
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radiology and laboratory, thereby providing access to 
information that presents a comprehensive picture of 
a patient’s health, treatment and background.1 ICT has 
thus become increasingly integral to many work processes 
within health care organizations and is found to improve 
health care services, reduce the use of antibiotics and make 
work easier.2–4

Nevertheless, despite of the beneficial outcomes related 
to ICT and health care services for patients,5 the extensive 
integration of ICT within healthcare has also impaired 
health care professionals’ working conditions, especially 
for doctors and registered nurses. Petrakaki and 
Kornelakis6 for example, find that the introduction of an 
EMR system increased the standardization of work tasks 
executed by doctors and registered nurses, thereby delimit
ing health care professionals’ job discretion. Existing 
research regarding the influence of ICT on doctors and 
registered nurses working conditions indicates that the 
existence of ICT in day-to-day work frequently restricts 
health care professionals’ autonomy,6–8 increases their 
workload,9,10 facilitates surveillance11 and negatively 
impacts their relationships with other professional groups 
and patients.12–14

Expert knowledge held by occupational groups, how
ever, may moderate the negative impact of ICT on health 
care professionals’ working conditions. Based on expert 
knowledge, professionals obtain a legal status from society 
that provides jurisdiction and the privilege of job discretion 
and self-governance within their field of expertise.15,16 Self- 
governance then provides the ability for professionals to not 
only regulate their own work but also develop their own 
training programs, which are subject to collegial control and 
an opportunity to control occupational groups when entering 
their field of expertise.15,17,18 Differences in expert knowl
edge and discretionary power therefore place doctors at the 
top of a professional hierarchy when compared to other 
medically-based health care occupations.19,20 Spyridonidis 
and Calnan21 found that medical expertise enables doctors to 
resist standards in ICT, whereas registered nurses find them
selves controlled by standards based on medical algorithms 
that were integrated in ICT.22

In sum, the literature indicates disparate outcomes of ICT 
on doctors' and registered nurses' working conditions. Most 
of these studies, however, were designed to explore exclu
sively the influence of ICT on a single group of health care 
professionals and did not consider the influence of the same 
technology on both groups simultaneously. The aim of this 
study is thus to further the knowledge regarding the influence 

of ICT on doctors' and registered nurses' working conditions 
by exploring the impact of a fully integrated EMR system on 
both groups of health care professionals in a Norwegian 
hospital. Furthermore, we survey doctors’ and registered 
nurses’ experiences of ICT in clinical work and the interre
lationship between their experience and working conditions.

Materials and Methods
Design
The data presented are based on a cross-sectional study in 
a high-tech hospital that explores and compares the influ
ence of a complete and integrated ICT system on doctors’ 
and nurses’ working conditions.

Setting
The study was carried out in a hospital categorized as 
a medium to large hospital by Norwegian standards that 
provides specialized health care services to approximately 
290,000 people. Due to a relocation to a new building, the 
hospital implemented a fully integrated electronic patient 
record (EPR) system. The EPR system is the prominent 
eHealth system in Norway, introduced in most hospitals 
across Norway and has more than 80,000 daily users, 
connecting both doctors and registered nurses to the 
same ICT system in hospitals. The new system involves 
the complete assimilation of patient health information 
into electronic medical records, the introduction of 
a computerized provider’s order entry system and electro
nic requests for the examination and treatment of patients. 
Consequently, all health care professionals involved in the 
provision of health care services to patients at the hospital 
can register and access all information about patients 
within the hospital’s ICT system.

Furthermore, electronic whiteboards displaying informa
tion from the ICT system regarding inpatients’ clinical status 
and treatment are utilized to ensure coordination and assist 
in the logistics of inpatients. The ICT system also includes 
an arrangement for message alerts using smart phones. This 
is for the purpose of facilitating easy and fast communica
tion across health care professionals and clinical units. Using 
mobile solutions, such as tablets and smart phones, allows 
health professionals to have access to real time information.

All doctors and registered nurses were engaged in the 
provision of specialized health care services to patients 
and highly dependent on the ICT system in their day-to 
day work, although in different ways. Due to the authority 
given by the Health Personnel Act in Norway, doctors are 
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accountable for all medical decisions, eg, the diagnosis 
and treatment of patients. Hence, doctors depend highly 
on the information about patients’ clinical status and out
comes of treatment provided by the ICT system, resulting 
in an ICT system that favors medical information about 
patients’ lab results, medication, clinical data and the like. 
Registered nurses, who are foremost responsible for sup
porting doctors in their work, are accordingly appointed to 
obtain and register information about patients’ clinical 
status and outcomes of treatment in the ICT system. 
Additionally, registered nurses are also responsible for 
hospital patients’ nursing care. The enhanced implementa
tion of ICT thereby comprises an extensive reorganization 
of health care professionals’ work within the hospital.

Participants and Procedure
All doctors and registered nurses, engaged in the provision 
of health care services to patients at the somatic wards of 
the hospital were invited to participate in a survey by 
responding to a questionnaire. The questionnaire was dis
tributed via their work email over a period of two weeks in 
the autumn of 2016, one year after the relocation and 
introduction of a fully integrated ICT system. The 
response rate among registered nurses was 45% (n=264), 
and among the doctors it was 56% (n=172).

Data Collection – The Questionnaire
The questionnaire included questions regarding the health 
care professionals’ background, working conditions, and 
how they experienced the use of ICT at work. Questions 
on health care professionals’ working conditions were 
presented as statements and adopted from a questionnaire 
developed by Statistics Norway, as well as based on the 
job demand - job decision model from Karasek.23 The 
questionnaire included statements related to job discretion 
(“I decide how to execute my job” and “I decide whether 
the quality of my work is sufficient”); workload (“I have 
found my job increasingly stressful in recent years” and “I 
have the opportunity to take a break when I need it”); and 
job content (“My job provides me an opportunity for 
professional development” and “I feel that I get to use 
my professional competence to the fullest”). Doctors and 
registered nurses also responded to a specific question on 
the influence of ICT with respect to job discretion (“I find 
that ICT solutions inhibit the exercise of my clinical judg
ment in patient care”).

In addition, we explored the health care professionals’ 
experiences in utilizing ICT when providing health care 

services to patients by asking them to respond to the 
following statements: “I experience that new ICT solutions 
free up more time for patient contact” and “I experience 
that the quality of health care services is positively 
affected with new ICT solutions”. Both statements were 
used to compute an index-variable (alpha 0.81), ie 
“Experience with ICT in clinical work”. All questions 
were measured by utilizing a five-point Likert scale ran
ging from “totally disagree” (1) to “totally agree” (5).

Statistical Analyses
The data was analyzed using IBM SPSS Statistics v27. 
Descriptive statistics were generated to ascertain the socio- 
demographic characteristics of the health care profes
sionals, their working conditions and their experience of 
ICT at work. Compare Means were utilized in the analysis 
of doctors’ and registered nurses’ working conditions and 
how they experienced the use of ICT at work. Cross- 
tables, Chi-square and bivariate correlation analysis were 
used to explore any interrelationships between the socio- 
demographic characteristics of doctors and registered 
nurses, their working conditions, and experience with 
ICT in clinical work. Kendall’s tau was used to measure 
the association between the variables in bivariate 
correlation.24 Statistical significance was set at p < 0.05.

Results
Table 1 displays the socio-demographic characteristics of 
the doctors and registered nurses in the study and reveals 
that the statistics (Chi-square test) on registered nurses 
differ significantly from doctors with respect to gender (p 
< 0.001), age (p < 0.001), percentage of full-time employ
ment (p < 0.001) and years of employment at the hospital 
(p < 0.022). Registered nurses, in this study, were predo
minantly women (90%), 18 to 44 years old (74%) and 
part-time employed (60%) at the hospital. Hence, differ
ences in socio-demographic characteristics were taken into 
account in our analysis.

In Table 2, mean, standard deviation and P-values for 
the Chi-square tests in doctors’ and registered nurses’ 
responses regarding how they experience their working 
conditions and the use of ICT in the provision of health 
care services are shown. In the examination of correlations 
between doctors’ and registered nurses’ socio- 
demographic characteristics and the findings presented in 
Table 2, we find no statistically significant interrelation
ships for doctors.
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However, differences in registered nurses’ socio- 
demographic characteristics correlate significantly with 
their working conditions and experiences with ICT in 
clinical work. Registered nurses who have been employed 
at the hospital for more than six years report less job 
discretion (p < 0.031), find their job increasingly more 
stressful (p < 0.009) and were less likely to agree that 
their job gave them an opportunity for professional devel
opment (p < 0.001). In relation to their experience with 
ICT in clinical work, registered nurses with more than six 
years of employment at the hospital are more likely than 
their colleagues to disagree that ICT frees up time for 
patients (p < 0.046).

Table 2 displays no statistically significant differences 
in doctors’ and registered nurses’ perception of job discre
tion. Nevertheless, both doctors and registered nurses 
slightly agree on that ICT inhibits their job discretion, 
and registered nurses agree significantly more than doctors 
that job discretion is inhibited by ICT in clinical work (p < 
0.048). Furthermore, Table 2 displays statistically signifi
cant differences between doctors and registered nurses 
with respect to workload, job content and experience 
with ICT in clinical work. Registered nurses disagree sig
nificantly more than doctors about needing the opportunity 
to take a break (p < 0.001) and agree significant more 

about having a job with an opportunity to develop profes
sionally (p < 0.002) and exercise professional competence 
(p < 0.001). In addition, Table 2 displays that doctors and 
registered nurses experienced a negative impact of ICT on 
clinical work (mean < 3), and that registered nurses dis
agree significantly less than doctors that ICT positively 
affects the quality of health care services (p < 0.045).

Table 3 shows the correlation coefficient (Kendall’s 
tau) between doctors’ and registered nurses’ experience 
with ICT in clinical work and various aspects of their 
working conditions.

Apart from the two statements related to job discretion, 
Table 3 displays statistically significant correlations 
between registered nurses’ experience with ICT in clinical 
work and workload (p < 0.001), opportunities to develop 
professionally (p < 0.001) and exercise professional com
petence (p < 0.006), and ICT’s impact on job discretion (p 
< 0.001). There is a medium strong negative correlation 
between registered nurses’ experience with ICT and ICT’s 
impact on job discretion (Kendall’s tau – 0.36). 
Nevertheless, most of the correlation coefficients between 
registered nurses’ experience with ICT and working con
ditions are poor (Kendall’s tau < 0.3). In contrast to regis
tered nurses, the associations between doctor’s experience 
with ICT in clinical work and working conditions appear 

Table 1 Descriptive Statistics. Doctors (N=172) and Registered Nurses (N=264)

Health Care Profession Registered Nurse N (%) Doctor N (%) Total N (%) P-value

Gender
Male 27 (10) 92 (54) 119 (27) p < 0.001**

Female 237 (90) 80 (46) 317 (73)

Age
18–29 years 104 (39) 14 (8) 118 (27) p < 0.001**
30–44 years 91 (35) 91 (53) 182 (42)

45–56 years 55 (21) 37 (22) 92 (21)

57–70 years 14 (5) 30 (17) 44 (10)

Percentage of full-time equivalent
0–49% 6 (2) 3 (2) 9 (2) p < 0.001**
50–74% 29 (11) 3 (2) 32 (7)

75–99% 125 (47) 6 (4) 131 (30)

100% 104 (40) 160 (92) 125 (61)

Years of employment
< 1 year 57 (22) 30 (17) 87 (20) p < 0.022*
1–5 years 111 (42) 54 (31) 165 (38)

6–10 years 32 (12) 27 (16) 59 (13)

> 10 years 64 (24) 61 (36) 125 (29)

Notes: *p < 0.05; **p < 0.01.
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to be stronger, and there is a statistically significant nega
tive yet strong correlation with ICT’s impact on doctors’ 
job discretion in clinical work (Kendall’s tau - 0.49).

Discussion
The findings presented illustrate differences in the working 
conditions among doctors and registered nurses in 
a hospital with a fully integrated ICT system. Registered 
nurses in our study, for example, perceived a higher work
load and simultaneously found that their job facilitated 
professional development, whereas doctors perceived 
a better opportunity to take breaks, but to a lesser degree 
identified job content that supported professional develop
ment. Nevertheless, despite identifying statistically signif
icant differences in doctors’ and registered nurses’ 
working conditions, the extent of the differences between 
these two groups of health care professionals is relatively 
small.17 These findings are in accordance with work life 
reports carried out by Statistics Norway displaying that 
there are relatively minor differences in working condi
tions in Norway among employees with higher education, 
and this coincides with Fagerstrom, Tuvesson,13 indicating 
that the utilization of ICT in a Nordic context differs from 
other countries where the introduction of ICT impairs 

registered nurses’ working conditions to a high 
degree.6,10,11

In addition, we found that doctors and registered nurses 
have predominantly negative experiences with ICT in clin
ical work. They experienced that ICT neither freed up 
more time for patient contact nor enhanced the quality of 
health care services for patients, and actually inhibited 
health care professionals’ job discretion. The latter coin
cides with other research, highlighting the impact of an 
increased utilization of ICT on health care professionals’ 
job discretion in clinical work.21,25,26 Furthermore, the 
strong associations between doctors’ and registered 
nurses’ experience with ICT in clinical work and the 
impact of ICT on job discretion, presented in Table 3, 
indicate no negative attitude toward ICT in general, but 
rather question the importance of whether ICT is suppor
tive. These findings confirm that both doctors’ and regis
tered nurses’ assessment of the integration of ICT in health 
care organizations is based on the relevance of the infor
mation provided by ICT systems and the number of work 
tasks related to the maintenance of the ICT system.27–30 In 
our study, obstructing health care professionals in clinical 
work by preventing them from having patient contact is 
found to be most important in their perception of ICT in 
the hospital. This is in contrast to previous findings, where 

Table 2 Doctors’ (N=172) and Registered Nurses’ (N=264) Working Conditions and Experience with ICT in Clinical Work a

Registered Nurse Mean 
(SD)

Doctor Mean 
(SD)

P-value

Job discretion
“I decide how to execute my job” 3.2 (0.82) 3.4 (1.1) 0.127

“I decide whether the quality of my work is sufficient” 3.5 (0.88) 3.6 (1.0) 0.635

Workload
“I have found my job increasingly stressful in recent years” 4.1 (1.1) 4.2 (1.0) 0.170
“I have the opportunity to take a break when I need it” 2.2 (1.0) 2.8 (1.4) < 0.001**

Job content
“My job provides me an opportunity for professional development” 3.5 (1.0) 3.2 (1.3) 0.002**

“I feel that I get to use my professional competence to the fullest” 3.8 (0.9) 3.5 (1.2) 0.001**

ICT’s impact on job discretion
“I find that ICT solutions inhibit the exercise of my clinical judgment in patient 
care”

3.4 (1.1) 3.2 (1.2) 0.048*

Health care professional’s experience with ICT in clinical work
“I experience that new ICT solutions free up more time for patient contact” 1.8 (0.99) 1.8 (0.99) 0.781

“I experience that the quality of health services is positively affected with new 

ICT solutions”

2.5 (1.0) 2.3 (1.1) 0.045*

Notes: aAll statements range from 1 to 5, 1=totally disagree and 5= totally agree. *p < 0.05; **p < 0.01.
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no significant change in time spent on patients is found.31 

Therefore, although it provides relevant and important 
information to support health care professionals in clinical 
work,13 attention needs to be given to changes in workload 
when utilizing ICT in health care organizations to prevent 
health care professionals’ resistance toward ICT.6,32

Finally, we found statistically significant associations 
between health care professionals’ working conditions and 
their experience with ICT in clinical work, where these 
associations appear to be stronger for doctors than regis
tered nurses. These findings confirm our discussion above, 
ie, that an increased utilization of ICT in health care 
organizations needs to fit health care professionals’ work 
processes and constitute working conditions that support 
clinical work. Morquin,32 for example, reveals that doc
tors’ “legitimate” resistance toward the use of ICT fore
most relates to the influence of ICT solutions on medical 
decision-making processes and job discretion in clinical 
work. The relatively strong negative association between 
doctors’ experience with ICT in clinical work and the 
impact of ICT on job discretion in our study indicate 
a decrease in decentralized authority due to the ICT sys
tem, thereby impairing the organizational preconditions for 
doctors’ work.33 The literature on ICT in clinical work 
demonstrates that changes in job discretion predominantly 
relate to the standardizations of work processes.9,11,25,34 

There are, however, disparate outcomes in the conse
quences of the standardization of work processes. On one 

hand, standardization is found to increase the number of 
routinized work tasks, organizational control of health care 
professionals and threaten the logic of care.11,22,35 Then 
again, the standardization of work also simplifies the com
plexity of patients’ needs, improves work routines and 
enhances the quality of health care services.9,36,37 Hence, 
the outcomes of incorporating ICT into health care orga
nizations appear not to be related to the technology itself 
but to the choices and processes involved when integrating 
ICT into health care professionals’ clinical work.38

Methodological Considerations
The population of doctors and registered nurses in our study 
covers health care professionals from one case, ie, a high- 
tech hospital. Consequently, the findings presented are not 
representative for the whole population of doctors and regis
tered nurses utilizing a fully integrated ICT system in clinical 
work.39 In addition, we have to consider that the question
naire was sent to doctors and registered nurses at all wards 
without differentiating between them. For instance is it likely 
that doctors and registered nurses encounter differences in 
workload across hospital wards. This study thus provides 
foremost a general picture of the impact of the ICT system 
on doctors and registered nurses’ clinical work from one 
case. Nevertheless, completing a cross-sectional study in 
a case that constitutes the same environment for doctors’ 
and registered nurses’ clinical work provides valuable 

Table 3 Bivariate Correlation Between Registered Nurses’ (N=264) and Doctors’ (N=172) “Experience with ICT in Clinical Work” a 

and Working Conditions. Kendall’s Tau

Registered Nurse Doctor

Kendall’s Tau P-value Kendall’s Tau P-value

Job discretion
“I decide how to execute my job” 0.07 0.152 0.17 0.007**

“I decide whether the quality of my work is sufficient” 0.05 0.316 0.11 0.071

Workload
“I have found my job increasingly stressful in recent years” − 0.29 < 0.001** − 0.21 < 0.001**

“I have the opportunity to take a break when I need it” 0.12 < 0.001** 0.34 < 0.001**

Job content
“My job provides me an opportunity for professional development” 0.23 < 0.001** 0.32 < 0.001**
“I feel that I get to use my professional competence to the fullest” 0.14 0.006** 0.27 < 0.001**

ICT’s impact on job discretion
“I find that ICT solutions inhibit the exercise of my clinical judgment in patient care” − 0.36 < 0.001** −0.49 < 0.001**

Notes: aIndex variable = “I experience that new ICT solutions free up more time for patient contact” and “I experience that the quality of health care services is positively 
affected with new ICT solutions”. **p < 0.01.
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insights into how the same technology influences different 
groups of health care professionals.

The two groups of respondents in this study, ie doctors 
and registered nurses, differ significantly on all socio- 
demographic characteristics. In consequence, these differ
ences were considered when analyzing interrelationships 
between ICT and health care professionals’ working con
ditions and experiences with ICT. Among registered 
nurses we found statistically significant correlations 
between some of the socio-demographic characteristics 
and the influence of ICT on their working conditions and 
experience with ICT; however, we found no correlation for 
doctors. Due to a relatively small number of doctors with 
similar characteristics as nurses, we cannot exclude that 
these socio-demographic characteristics are relevant for 
doctors’ perceptions of ICT in clinical work, and this 
should therefore be investigated in forthcoming studies.

In our study, we used questions developed by Statistics 
Norway to study doctors and registered nurses working con
ditions. The number of questions related to the different 
aspects that constitute health care professionals working con
ditions, however, are relatively limited. On the other hand, the 
questions included are used in national surveys on employees 
working conditions on a regular basis, and, therefore consid
ered to be reliable. In addition, other aspects that could explain 
doctors' and registered nurses’ perception of the ICT system in 
clinical work at the hospital are not included. Previous studies 
have for example found that attitude toward ICT and contex
tual factors are important and could provide further insights 
when integrating ICT in clinical work.40–42

Conclusion
ICT has become increasingly integral to many work pro
cesses within health care organizations, and in this study 
we illuminate the influence of the same ICT system on 
doctors and registered nurses working conditions in 
a hospital. We find statistically significant yet minor dif
ferences in the working conditions among doctors and 
registered nurses in the hospital. In addition, both occupa
tional groups experienced a negative impact of ICT on 
clinical work, including an impairment in contact with 
patients, the quality of health care services and job discre
tion in clinical work. Furthermore, we find that doctors 
and registered nurses experience with ICT in clinical work 
correlated with their working conditions, and that doctors’ 
experiences with ICT have a stronger effect on the work
ing conditions than for the nurses. This study, therefore, 
concludes that the impact of ICT on doctors and registered 

nurses working conditions in a hospital depend on the 
experiences of ICT in clinical work.

The finding that doctors and registered nurses working 
conditions correlate with their experiences with ICT in 
clinical work indicate a possibility to prevent the negative 
outcomes when introducing and utilizing ICT in a hospital. 
For example, involving doctors and registered nurses dur
ing the implementation of an ICT system, developing an 
ICT system that balances work tasks related to clinical 
work and the maintenance of the ICT system, supports 
doctors and registered nurses decision-making processes 
and constitutes sufficient authority to sustain job discretion 
in clinical work, are aspects that could improve doctors 
and registered nurses’ experiences with ICT and reduce the 
negative impact of ICT on working conditions.

Ethical Considerations and 
Approval
The study was conducted in accordance with the principles 
of the Declaration of Helsinki.43 All health care profes
sionals were given written information stating the purpose 
of the study and that the data would be handled confiden
tially. Informed consent to participate was considered 
given when the respondent returned a completed question
naire. The study was approved by the Norwegian Social 
Science Data services (reference number 44034).
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