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Abstract 

 
Because of ethical and legal requirements in the United States of America, healthcare providers require that their 

patients sign a consent form prior to any medical treatment. The electronic health records are increasingly being 

deployed in health care organizations to improve the quality of care, and the general consent form is one of the many 

documents that need to be included as an electronic medical record. This paper focuses on analyzing the existing 

process flow in the ER department in one of the hospitals in United States and identifying issues while migrating to 

an electronic consenting process, where consents are obtained electronically. Process flow data was independently 

collected using shadowing and interviews. Based on these data, Unified Modeling Language (UML) models of 

patient's journey including the complete representation of ER process were developed. The findings include the 

limitations of the existing paper based consenting process which include the difficulties in handling and managing 

the consent forms, need for a mobile consenting process, ability for the system to obtain consents from legal 

representatives and ability of the system to capture patient-specific consents. 
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1. Introduction 
Health care providers obtain a consent form prior to medical treatment [1]. The Health Insurance Probability and 

Accountability Act (HIPAA) privacy rule requires that patients seeking medical treatment at hospitals read this and 

sign. It includes the risks involved in the medical treatment that the patient is going to undergo, the research aspects 

of the medical treatment, insurance coverage and the rights of the patient. Currently hospitals make use of a paper 

consent form that must be read and signed in front of the staff at the registration desk of the hospital. This process 

however, is in efficient and time-consuming. A possible solution is to integrate this form into the patients’ Electronic 

Health Records (EHRs) more effectively, thereby improving the quality of health care. 

  

Electronic Health Records (EHRs) were introduced in order to improve the quality of health care and to effectively 

manage the health records. According to the Health Information Management Systems Society (HIMSS), “the 

Electronic Health Record (EHR) is a longitudinal electronic record of patient health information generated by one or 

more encounters in any care delivery setting. Included in this information are patient demographics, progress notes, 

problems, medications, vital signs, past medical history, immunizations, laboratory data, and radiology reports. The 

EHR automates and streamlines the clinician's workflow. The EHR has the ability to generate a complete record of a 

clinical patient encounter, as well as supporting other care-related activities directly or indirectly via interface, 

including evidence-based decision support, quality management, and outcomes reporting” [2]. With the advent of 

electronic health records, there has been a growing push to convert the existing paper based consent forms into a 

suitable electronic format since these forms are an integral part of the EHRs. These electronic forms are to have 

specific provisions to capture both generic and patient-specific consents. 
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This research focused on analyzing the existing process flow in the Emergency Room(ER) in one of the hospitals in 

a major city of United States and identifies issues in the current process. Process flow data was independently 

collected using shadowing and interviews after which the consenting process was analyzed and detailed process 

flow maps were developed. Based on these data, Unified Modeling Language (UML) models of patient flow 

including the complete representation of ER process were developed. 

 

2. Related Work 
 “By 1965, Summerfield and Empey reported that at least 73 hospitals and clinical information projects and 28 

projects for storage and retrieval of medical documents and other clinically-relevant information were underway.” 

[3, 4].  Even though EHRs came into existence in 1960s, hospitals are still using the conventional paper based 

consent forms. EHRs can aid clinical research [6] provided the confidentiality of the data is protected. The research 

conducted by Akkad et al. [5] examined the patients' perceptual experiences of paper based consent forms by 

sending questionnaires  to 732 patients within one month of their hospital visits and analyzed their responses. The 

results of this study revealed that the patients' level of understanding of the legal implications of the consent form 

was very limited. A better consenting process which can address the aforementioned issue is to be developed. 

Moreover, patients’ consents are to be included in the EHRs since it decides whether a patient is willing to share his 

health record for research purposes. This calls for the need for an electronic based consenting system. 

 

van der Linden et al., have analyzed the problems involved in implementing an Electronic Health Record (EHR) 

with the data available over a long period of time along with its integration [7]. According to their work, the 

efficient implementation of the so called Electronic Medical Record (EMR) and the “lifelong virtual patient record” 

addressing all the privacy and confidentiality issues requires a proper authorizing and patient consent mechanism, 

open channels for communication between systems in different organizations, and a centralized data storage 

mechanism for storing the health information. Incorporating the consent mechanisms on to EHRs is essential; 

however these mechanisms must balance privacy and safety against the consumer and public interest. 

  

To assess the preferred consenting method for using patients' information from Electronic Medical Records (EMRs) 

for research, Willison et al. [8], interviewed 17 patients and a structured survey among 106 patients were conducted 

The findings from this study include the willingness of the patients to use their medical information for research 

purposes with the majority of the patients preferring a consent that must be asked either verbally or in a written 

format.  Privacy, confidentiality and access are the key factors that are to be considered for the successful 

implementation of the EHRs and the consent mechanisms must be implemented in such a way that it does not 

impede the work flows of the healthcare providers [9]. 

 

In a recent work by Martin et al., [10], the emergency department processes are modeled using UML models of the 

patient flow in a territorial Australian emergency department in order to find out the sources of delays in patient 

flow that can result in overcrowding at the emergency department. The UML model representation of the patient 

flow helped the researchers to identify the flaws in the emergency department process which aided the re-design of 

the department. Numerous studies have been conducted to analyze the patient flow in hospitals and to identify the 

bottle-necks which create delays in the process flow but none of them models the registration and the consenting 

process at the hospital registration desk. This paper models the patient flow at the emergency department of a 

regional hospital in United States and analyzes the registration and consenting process.  

                                                   

3. Method 
Two stakeholders were identified as participants in this study for collecting data: 1) the patient and 2) the 

registration staff. Three patients and six registration staff, including two supervisors, were selected randomly and the 

participant population included male and female participants. The age range for the patients and the registration staff 

were between eighteen and fifty and twenty three and seventy respectively. 

 

The activity involved five major steps: active and passive observation of three patients and four registration staff in 

the ER, structured interviews with the four registration staff and two supervisors, process mapping and development 

of a hierarchical task list, iterative refinement of the process flow to include fine details and the development of the 

UML representation of the registration process in the ER. 
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In the first step, two researchers observed the registration process being exercised with three patients and 

documented the tasks performed by both the registration staff as well as the patients. Think-aloud protocol was used 

to understand the issues with the existing consenting process. After documenting the process, four registration staff 

and two supervisors were interviewed for detailed examination of the issues involved in the existing consenting 

process and the anticipated issues that may arise with the implementation of the electronic consenting process. Next 

step was the mapping of the registration process and the existing consenting process analyzing all the tasks involved 

in the process hierarchically. In the fourth step, the mapped process flow was iteratively refined with multiple 

discussion sessions with the registration staff and the supervisors on the correctness of the process flow in order to 

incorporate the fine details involved in the process. Finally the UML diagrams for the registration process and the 

consenting process in the ER were developed. 

 

4. Results 
An ER process flow is often complex and consists of numerous activities, interactions with a wide variety of 

decision making process. Hence the process flow map depicted here represents the typical process flow in an 

emergency room. However, emphasis was given on how consents are captured in an ER and detailed process flow 

maps have been developed for the same. 

 

There are six major activities at the registration desk as shown in Figure 1: 1) Patient arrival, 2) Quick-registration 

3) Consultation at the triage room, 4) Registration process and 5) Consenting process 6) Moving the patient to the 

respective treatment unit. 

 
 

                                       Figure 1: Major activities in the Emergency Room registration desk 

 

The UML activity diagram shown in Figure 2 shows the activities of the patients at the registration desk in a 

sequential manner based on the data collected by the researchers. It was identified that a patient reaches an ER in 

three different ways. 1. Self-driven 2. by Ambulance 3. by Air. In the case of self-driven arrivals, patients undergo a 

quick-registration, where only the patient’s first name, last Name, and Social Security Number (SSN) were recorded. 

Soon, the patient was sent to the waiting room, following which they were moved to the triage room as soon as the 

nurse becomes available. The nurse then looks for the vital signs of the patient and assesses the patient’s condition 

and acuity level.  Based on primary diagnosis made by the nurse, the patient will be designated with the respective 

treatment unit. In the case of patients in trauma only quick registration will be conducted and detailed registration 

happens at a later stage. In trauma cases, where patient details are unavailable, an alpha numeric code is provided to 

the patient and the records are processed subsequently. 

 

The registration process is initiated by a staff logging in to the registration system with an assigned user name and 

password. When a patient arrives, two process flows could happen. If it’s a new patient, the patient details such as 

the name, date of birth (DOB), sex, social security number (SSN), address and all the other required details are 

asked by the registration staff and are entered in to the system.  If the patient details are already in the system, then  

the registration staff will search for that patient using information such as the SSN, first and last name, corporate 

number, account number name and DOB and the details are verified with the patient. After completing the 

registration process, the registration staff prints the consent forms and gives it to the patient for reading and signing. 

The patient reads and signs the consent form and the registration staff signs as the witness for the consenting 

process. These signed consent forms and scanned and uploaded as an electronic medical record. If the patient is in 

trauma, it was identified that the following consents are being taken from the patients in an Emergency room. 
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1. General consent for treatment 

2. Consents for specific procedures 

3. Lewis Blackman Hospital Patient Safety Act acknowledgment 

4. Medicare/Tricare acknowledgement. 

 

Moreover, the general consent for treatment and consents for invasive procedures had specific statements on the 

usage of tissues or members which may be removed during the course of treatment for research purposes. Hence, 

one of the primary needs identified for the electronic consent capture system was to develop an integrated collection 

and management mechanism of consents and privacy authorizations that will accrue to an individual through their 

direct and indirect interactions with the hospital system.  

The consenting process flow is further analyzed at the registration desk along with the limitations of this process at 

each stage is depicted in Figure 2. 

 

5. Discussion 
This study was conducted aiming at analyzing the limitations of the existing consenting process and identifying the 

prevailing issues on migrating to an electronic format, as an initial step towards collecting the requirements for a 

electronic consent capture system. One of the major limitations is that the paper-based consenting process is time 

consuming because the signed forms need to be scanned and added in to the database. Another disadvantage of the 

paper- based form are the problems arising from handling and storing the paper based forms, which are often prone 

to misplacements and are not easy to retrieve. In addition, errors could occur while the paper-based forms are 

scanned and added to the database. Finally, there are problems with the transfer and disposal of paper-based forms 

since they are legal documents. 

 
Another important aspect of this study is to understand ways to capture research permissions and specific 

authorizations from the patient. As of now, the general consents and informed consents had sections which ask for 

patient preferences about contacting for future research. Moreover, patients are increasingly able to indicate their 

desire to participate in diverse aspects of research through a variety of new technologies and circumstances. For 

example, registering as a volunteer for clinical research and agreeing to be contacted about specific research areas, 

are relatively new capabilities which bring legal, ethical, social and informatics challenges. This is placing a 

significant burden on institutions as they begin to integrate genomic and bio-specimens with their clinical data for 

research purposes. Managing research permissions and privacy authorizations becomes even more complicated for 

distributed clinical trials networks, as they are often loose affiliations of collaborating institutions that are not mutual 

covered entities under the privacy laws like many fully-integrated healthcare delivery networks. 

 
In addition, there are objectives that should be addressed while developing an electronic consenting system. One of 

them is to develop a mobile electronic consenting system, which allows capturing the patient consents while they are 

away from the registration desk. This method is particularly important for an emergency department. Another 

objective is that the signed consent form in the electronic format should be available for the patient to review and 

modify at any point of time. In addition, the user interface of the electronic consenting system should be easy to read 

and navigate even for patients with limited exposure to electronic devices and computers. 

 
Elderly patients may find difficulties in using modern electronic systems because of their poor eye sight, age related 

deterioration of motor skills, and their lack of experience with computer based systems. This difficulty can be 

minimized if elderly patients are given an option between electronic and paper based consent forms. For a patient 

who is a minor, an authorized signatory for that patient needs to sign the consent form. So it is recommended to 

include an option to select whether the patient or an authorized signatory is signing the consent form on behalf of the 

patient on the electronic consent form. In addition, the electronic consent form should have capabilities to capture 

patient specific consents.  

 

6. Conclusion 
Patient registration and consenting process at the emergency department has been efficiently modeled using UML 

diagrams which facilitate identifying the prevailing issues in the current consenting process. The shadowing and 

interviews for data collection helped the researches to come up with a few recommendations that are to be 

considered in designing a new electronic consenting system. The data collection and modeling of the patient flow at 

the emergency department resulted in findings which include the need for a mobile consenting process, ability for 
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the system to obtain consents from legal representatives and ability of the system to capture patient-specific 

consents. 
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