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Abstract. Implementing Electronic Medical Records (EMRs) is a key advancement 
in modern healthcare. These systems aim to improve operational efficiency, patient 

care, and staff satisfaction. However, their implementation often faces challenges 

that affect workflows, especially in high-pressure environments like emergency 
rooms (ERs). This paper presents a comprehensive evaluation of an EMR system 

implemented at Niguarda Hospital's ER, focusing on its impact on documentation 

efficiency, staff satisfaction, and overall operational performance. We employed a 
combination of time-based metrics and qualitative staff feedback to capture both the 

quantitative and human factors influencing the adoption of the system. Our findings 

indicate significant improvements in documentation times, patient flow, and staff 
workflow following the adoption of Dedalus' EMR system. However, initial 

challenges, such as resistance to change and system integration issues, were also 

observed. 
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1. Introduction 

Electronic Medical Records (EMRs) have become essential for modern healthcare 

delivery. The emergency room (ER) setting presents unique challenges for implementing 

EMR systems due to the urgent nature of care, high-speed decision-making, and frequent 

multitasking by staff. The introduction of EMR systems is often accompanied by various 

challenges, including workflow disruptions, increased documentation times during the 

initial adoption phase, and resistance to change among healthcare staff [1].  
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While there is ample evidence supporting the long-term benefits of EMRs, such as 

improved clinical outcomes, enhanced data accuracy, and better coordination of care 

[2,3], the short-term disruptions and barriers to effective implementation cannot be 

ignored. In emergency settings, where time is critical and patient turnover is high, these 

disruptions can have significant implications for patient care and staff efficiency. 

Although the initial implementation may increase the time required for tasks such as 

documentation and patient processing, these inefficiencies generally decrease as staff 

become familiar with the system [4].  

Dedalus is a global company that creates solutions based on clinical context [5–7] 

that allow healthcare providers to manage, store, and share patient medical information 

efficiently and securely. The main aim of this study is to evaluate the impact of the 

Dedalus EMR system on ER performance at Niguarda Hospital, Milan (Italy) by 

combining quantitative and qualitative approaches to capture a holistic view of EMR 

adoption, highlighting both challenges and opportunities. 

2. Methods 

This study was conducted in the ER of Niguarda Hospital, a high-volume healthcare 

facility with complex clinical workflows and high patient turnover. To assess the impact 

of the Dedalus EMR system, we utilized a mixed-method approach that combined 

quantitative time-based analysis with qualitative feedback from healthcare professionals. 

We defined a customer-centric approach to ensure that our evaluation focused on 

the areas of greatest concern to the end-users.  

The study was designed in two phases: 

� Pre-Implementation period: during the pre-implementation period, we 

collected baseline data on the time required to complete various administrative 

tasks such as documentation, discharge summaries, and patient record 

management. The goal was to establish a baseline for comparison once the new 

system was in place. 

� Post-Implementation period: the post-implementation period occurred one 

month after the Dedalus EMR system was rolled out in the ER. Data collection 

during this phase mirrored the pre-implementation period, capturing the same 

metrics to assess changes in task efficiency. Observations were conducted over 

the same period, ensuring a consistent comparison between the two phases. 

We specifically chose the  above-mentioned performance indicators based on 

feedback received during the assessment and presentation phase. The Niguarda staff 

highlighted these process steps as key challenges in their old system, and thus, we aimed 

to measure whether the EMR solution would improve these critical areas. A training 

program was conducted over 20 days, including 5 days of classroom-based training for 

administrators, clinicians, and nursing staff, followed by 5 days of on-site training in the 

department with the presence of a Dedalus representative to assist those who could not 

attend the classroom sessions. The trainees were relatively homogenous in their 

familiarity with EMR systems, which facilitated a smoother learning process. An 

additional 10 days of observation and support were provided by a Dedalus observer, who 

was trained on the solution and worked closely with the delivery team to correct 

misapplications, clarify procedures, and ensure the effective use of the system’s 

functionalities. 
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To capture the subjective experiences of ER staff, we designed a questionnaire 

structured to gather information on various aspects of the new EMR system, including 

ease of use, workflow efficiency, stress levels, documentation processes, and overall job 

satisfaction. A Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) was 

used to quantify staff perceptions of the system.  

The questionnaire was distributed to healthcare professionals, including both 

physicians and nurses, to ensure a representative sample of the ER workforce. 

Respondents were encouraged to complete the questionnaire during their shifts. 

The Niguarda staff has actively participated in defining both quantitative and 

qualitative measurement items.  

For the time metrics, descriptive statistics were used to summarize the duration of 

key tasks, including time to retrieve patient records, time to process discharge summaries, 

and time to process orders for order requests. Paired t-tests were employed to compare 

the pre-and post-implementation periods, assessing whether the introduction of the EMR 

system led to statistically significant changes in task duration. 

For the qualitative questionnaire data, Likert scale responses were analyzed using 

paired t-tests to assess changes in staff perceptions of the EMR system. 

3. Results 

The pre-implementation period spanned 88 hours of observation over 11 days in June 

2024. The post-implementation was conducted over the same period in August 2024.   

The quantitative analysis revealed significant improvements in several key metrics 

following the implementation of the new EMR system. Table 1 shows the performance 

indicators, the mean times before and after introducing the EMR, and the p-value for 

each indicator. 

Table 1. Quantitative time-based indicators before and after introducing the EMR. INAIL: National Institute 

for Insurance against Accidents at Work in Italy, LIS: Laboratory Information System, RIS: Radiology 

Information System.  

Indicators Mean time 
before (second) 

Mean time 
after (second) P-Value 

Filling in the discharge codes 86.6  11.8 p < 0.0007 

Time to save the last order or prescription before 

discharge 
192.4 6.4 p < 0.0162 

Time to send INAIL Certificates 110.4 10.3 p < 0.0021 

Waiting times for saving order requests – LIS, 

RIS 
12 7 p < 0.0001 

Waiting times for saving urgent specialist 

consultation requests 
12 7 p < 0.0001 

Waiting times for viewing reports – LIS, RIS 12 0.5 p < 0.0001 

The qualitative questionnaire results provided valuable insights into the staff’s 

perceptions of the new EMR. Overall, 42 respondents (32% of the staff) answered the 

questionnaire. They reported high levels of satisfaction with the system’s ease of use, 

reliability, and ability to reduce errors during data entry. Table 2 describes the qualitative 

evaluation.  
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Table 2. Subjective evaluation items, mean Likert scores before and after introducing the EMR, and p-values 

for each item 

Question mean 

score 

before 

mean score 

after 

P-value 

The software is reliable and doesn't crash during use 2.00 4.14 p < 0.0001 

The software helps reduce the number of errors during data entry 2.74 3.79 p < 0.0001 

The software improves patient pathways/flows in the Emergency 

Room 

2.81 3.21 P < 0.04 

The software's average form completion time is in line with user 

expectations 
2.74 3.52 P < 0.0014 

The software facilitates the prescription and administration of 

therapy 

3.38 2.17 p < 0.0001 

The software reduces the time needed to search for patient 

documentation and information 
2.57 3.40 p < 0.0009 

The software allows immediate and simplified management for 

signing emergency room reports 

2.46 3.40 p < 0.0009 

The software supports better coordination during shift changes 3.19 3.10 p < 0.62 

The software facilitates communication between staff and 

emergency services: care managers, bed managers, diagnostic 

services (radiology, laboratory, etc.) 

2.93 3.48 p < 0.0077 

The software significantly reduces the use of paper materials 2.69 4.40 p < 0.0001 

The software makes it easy to generate necessary reports and 

statistics 

2.86 3.47 p < 0.01 

The software integrates easily with other local IT systems 2.56 3.39 p < 0.0001 
 

The software helps reduce stress for medical and nursing staff 2.29 3.17 p < 0.0002 

 

4. Discussion 

Our findings indicate that the Dedalus EMR system improved task efficiency and staff 

satisfaction, especially in documentation and patient record management. The reduction 

in documentation and order request times aligns with studies that highlight EMR systems' 

potential to enhance clinical efficiency [8]. Qualitative feedback emphasized the 

importance of user-friendly interfaces and efficient data retrieval in reducing 

administrative burdens. The results are also consistent with studies showing that initial 

workflow disruptions during EMR adoption diminish as staff become familiar with the 

system [4]. Improvements in staff satisfaction and reduced stress levels support previous 

findings on the importance of involving healthcare professionals in EMR design [9]. 

Unlike some studies that reported prolonged adaptation periods [1], Niguarda Hospital 

staff adapted quickly, with improvements within 20 days. This was facilitated by the 

training, which likely contributed to the relatively quick adoption observed in this study.  
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 We had a response rate of 32% for the questionnaire. Although the responses from 

the 42 participants provide significant insights into the staff’s experience with the new 

EMR system, the limited sample size may affect the generalizability of the findings. 

Some challenges were noted in the qualitative feedback.  

Several respondents expressed concerns about the initial learning curve associated 

with the new system, particularly in areas related to therapy management and 

coordination during shift changes. One common theme that emerged was the desire for 

additional training to ensure that staff were fully comfortable with all aspects of the 

system. Despite these challenges, the overall feedback was positive, with many staff 

members highlighting the system’s ability to streamline workflows and reduce the time 

spent on administrative tasks. 

Future studies should aim to increase response rates to better capture the 

perspectives of the entire ER team. 

5. Conclusions 

The Dedalus EMR system enhanced ER performance by reducing process times and 

improving staff satisfaction. Future studies should focus on refining specific 

functionalities and exploring the long-term impacts of EMR adoption in broader 

healthcare environments. 

References 

[1] Ludwick DA, Doucette J. Adopting electronic medical records in primary care: lessons learned from 

health information systems implementation experience in seven countries. Int J Med Inform. 2009;78:22–
31. doi: 10.1016/j.ijmedinf.2008.06.005.  

[2] Hamade N, Terry A, Malvankar-Mehta M. Interventions to improve the use of EMRs in primary health 

care: a systematic review and meta-analysis. BMJ Health Care Inform [Internet]. 2019 [cited 2024 Sep 
25];26. doi: 10.1136/bmjhci-2019-000023.  

[3] Perry JJ, Sutherland J, Symington C, Dorland K, Mansour M, Stiell IG. Assessment of the impact on 

time to complete medical record using an electronic medical record versus a paper record on emergency 
department patients: a study. Emerg Med J. 2014;31:980–985. doi: 10.1136/emermed-2013-202479.  

[4] Jacobs M, Boersma LJ, Swart R, Mannens R, Reymen B, Körver F, van Merode F, Dekker A. Electronic 

Health Record implementation in a large academic radiotherapy department: Temporarily disruptions but 
long-term benefits. Int J Med Inform. 2019;129:342–348. doi: 10.1016/j.ijmedinf.2019.07.008.  

[5] Yasini M, Rausch D, Kozinova I, Hochheim I, Marin L, McClelland T, Gout L, Kumar G, Dahlweid M. 

Enhancing Clinical Practice: Creating Dynamic Medical Content in Electronic Medical Records. Stud 
Health Technol Inform. 2024;316:1770–1774. doi: 10.3233/SHTI240774.  

[6] Rausch D, Kwade Z, Dahlweid M, Kozinova I, Nathoo S, Yasini M. Say Goodbye to the “Paper on 
Screen”, Rethinking Presentation of and Interaction with Medical Information. Stud Health Technol 

Inform. 2024;310:775–779. doi: 10.3233/SHTI231070.  

[7] Dahlweid M, Rausch D, Hinske C, Darmoni S, Grosjean J, Santi J, Marin L, Yasini M. Clinical 
Knowledge Platform (CKP): A Collaborative Ecosystem to Share Interoperable Clinical Forms, Viewers, 

and Order Sets with Various EMRs. Stud Health Technol Inform. 2022;298:117–121. doi: 

10.3233/SHTI220919. Cited: in: : PMID: 36073468. 
[8] Baumann LA, Baker J, Elshaug AG. The impact of electronic health record systems on clinical 

documentation times: A systematic review. Health Policy. 2018;122:827–836. doi: 

10.1016/j.healthpol.2018.05.014.  
[9] Carayon P, Smith P, Hundt AS, Kuruchittham V, Li Q. Implementation of an Electronic Health Records 

System in a Small Clinic: The Viewpoint of Clinic Staff. Behaviour & Information Technology. 

2009;28:5–20. doi: 10.1080/01449290701628178. 
 

C. Saltalamacchia et al. / Evaluating a New Electronic Medical Record System1342


