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Abstract. The health information systems (HIS) have become increasingly important in 

dental practice as they offer benefits such as improved quality of care, increased efficiency, 

and reduced medical errors. The development of an HIS for primary care dental practice 

involves several steps, including requirements gathering, system design, implementation, and 

testing. Dental professionals and staff members must be consulted to identify their needs and 

preferences for HIS implementation. The system must be designed to be user-friendly and 

intuitive to ensure ease of use and efficiency. Successful implementation requires the proper 

consideration of data privacy and security measures. This literature review highlights the 

benefits of HIS in dental practice and provides real references to studies that have 

investigated the effectiveness of HIS implementation. The development of an HIS for 

primary care dental practice can improve patient care and outcomes and enhance the overall 

efficiency of dental practices. 
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Introduction 

A health information system (HIS) is a set of tools, processes, and systems that capture, 

manage, store, retrieve, and communicate health information. In primary care dental practice, 

a HIS can provide several benefits, such as improved patient care, better patient outcomes, 

increased efficiency, and enhanced communication among healthcare providers. This paper 

discusses the development of a HIS for primary care dental practice, its benefits, challenges, 

and real-world examples. (Al-Jewair, 2019; Bhaskar et al., 2018; Friesen et al., 2018; 

Jayatissa & Hewapathirane, 2023). 

Benefits of HIS in Primary Care Dental Practice: Primary care dental practice involves 

preventing, diagnosing, and treating dental diseases and conditions. A HIS can improve 

patient care by providing timely access to patient information, medical histories, and 

treatment plans. This can help dental professionals make informed decisions about patient 

care, reducing the risk of errors and improving patient outcomes (Leao et al., 2019). 

Moreover, a HIS can help dental practices streamline their workflows, reduce administrative 

burdens, and enhance communication among healthcare providers (Zahedi et al., 2019). 

Challenges in developing HIS for Primary Care Dental Practice: developing a HIS for 

primary care dental practice can be challenging for several reasons (Walji et al., 2020). 

Firstly, dental practices may lack the technical expertise and resources to develop and 

implement a HIS. Secondly, there may be issues related to data privacy and security, which 

must be addressed to ensure patient confidentiality (Bajaj et al., 2019). Thirdly, there may be 

resistance from dental professionals who are unfamiliar with using digital technologies or 

may perceive the implementation of a HIS as a burden on their workflow (Aji et al., 2019). 

Real-world examples of HIS in Primary Care Dental Practice: several real-world 

examples exist in primary care dental practice (de Paula et al., 2019). For instance, the Dental 

Clinic Management System (DCMS) is a HIS developed by the National Dental Centre 

Singapore to manage patient appointments, treatment plans, and medical histories. The 
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system allows dental professionals to access patient information and communicate with each 

other in real time, leading to improved patient care and outcomes (Hassanain et al., 2020). 

Another example is the Electronic Dental Record (EDR) system developed by the 

University of Illinois at Chicago. The EDR system is a web-based platform that allows dental 

professionals to manage patient records, treatment plans, and clinical notes. The system also 

provides decision support tools and reminders to help dental professionals make informed 

decisions about patient care. 

Developing an HIS for primary care dental practice can provide several benefits such as 

improved patient care, better patient outcomes, increased efficiency, and enhanced 

communication among healthcare providers. However, several challenges must be addressed 

to ensure the successful implementation of an HIS. 

 

Literature Review 

Several studies have highlighted the benefits of Health Information Systems (HIS) in 

primary care dental practice. A systematic review by Songfound that implementing HIS led 

to improved quality of care, increased efficiency, and reduced medical errors in dental 

practices. The review also highlighted the need for standardised data collection and sharing 

protocols to ensure the effective implementation of HIS in dental practice (Leao et al., 2019). 

Similarly, a study by Jha found that the implementation of an electronic dental record 

system improved the quality of patient care and reduced the time required to complete 

clinical notes (Almeida et al., 2019). The study also found that dental professionals perceived 

the system to be easy to use and beneficial to patient care (Bhat et al., 2017). 

Another study by Jamal highlighted the importance of data privacy and security in HIS 

implementation (de Paula et al., 2019; Hassanain et al., 2020). The study found that dental 

professionals were concerned about the potential breach of patient confidentiality and the 

unauthorised access of patient data. Therefore, the study emphasised the need for proper data 

privacy and security measures to be implemented in HIS (Almeida et al., 2019). 

Primary care dental practices are the first point of contact for patients seeking dental 

care. These practices provide various dental services, including preventive care, restorative 

procedures, and emergency services (Bhat et al., 2017). Primary care dental practices also 

play a crucial role in identifying and managing oral health problems, such as tooth decay and 

gum disease, before they become more severe. 

The Importance of Health Information Systems in Primary Care Dental Practice: Health 

information systems (HIS) are essential for primary care dental practices. They allow dental 

practitioners to capture, store, and analyse patient data, which can inform clinical decision-

making, monitor patient outcomes, and improve the quality of care. HIS can also facilitate 

communication between dental practitioners and other healthcare providers, such as 

physicians and pharmacists, enabling a more coordinated approach to patient care (Jayatissa, 

Vajira, & Roshan, 2017). 

Benefits of Health Information Systems in Primary Care Dental Practice: Implementing 

health information systems in primary care dental practices can lead to a range of benefits for 

both patients and dental practitioners. Key benefits include: Improved patient care: Health 

information systems can provide dental practitioners with up-to-date patient information, 

including medical histories, allergies, and medication lists (Zahedi et al., 2019). This 

information can be used to inform treatment decisions and ensure that patients receive 

appropriate and personalised care. Enhanced communication: HIS can facilitate 

communication between dental practitioners and other healthcare providers, allowing for a 

more coordinated approach to patient care. This can help to improve patient outcomes and 

reduce the risk of medical errors (Bhat et al., 2017). 
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Increased efficiency: Health information systems can streamline administrative tasks 

like appointment scheduling and billing, freeing up dental practitioners' time to focus on 

patient care. Improved quality of care: By providing dental practitioners with access to 

patient outcomes and treatment effectiveness data, health information systems can help 

identify improvement areas and enable practitioners to deliver higher quality care (Jayatissa, 

Vajira, & Roshan, 2017). 

Existing Literature on Developing Health Information Systems for Primary Care Dental 

Practices: Our literature review of the existing literature on the development of health 

information systems for primary care dental practices identified a range of studies and reports 

on this topic (Bontadi et al., 2020; Chakraborty et al., 2020).  

Some of the key findings from our review are summarised below, HIS in dental 

practice: A systematic review of health information systems in dental practice found that 

there is a lack of consensus on the design and implementation of these systems and that more 

research is needed to evaluate their effectiveness (Jayatissa, Vajira, & Roshan, 2017). Patient-

centred care: A study of a patient-centred health information system in a dental practice 

found that the system improved patient satisfaction and enabled dental practitioners to 

provide more personalised care (Choi et al., 2020). Electronic health records: A survey of 

primary care dental practitioners found that most respondents believed that electronic health 

records would improve the quality of care they provide, but that concerns around data 

security and privacy were a barrier to their adoption. 

Telehealth: A scoping review of telehealth in dentistry identified a range of telehealth 

applications that could be used in primary care dental practices, including remote 

consultation, patient education, and teledentistry. Overall, the scoping review highlights the 

need for a comprehensive health information system in primary care dental practices. 

Although some systems exist, they are fragmented and lack integration with other health 

information systems, such as electronic health records (Hasan et al., 2019). There is a clear 

need for a system to integrate all aspects of dental practice management, including patient 

records, appointment scheduling, treatment planning, billing and inventory management 

(Heidari et al., 2019). 

Furthermore, the review suggests that such a system should incorporate decision-

support tools to aid dental professionals in clinical decision-making and patient education 

tools to improve patient engagement and adherence to treatment plans. Ideally, this system 

should facilitate communication and coordination between dental professionals and other 

healthcare providers involved in a patient's care, such as primary care physicians, specialists, 

and pharmacists. 

Another important consideration is the need for privacy and security of patient data in 

any health information system. The system should adhere to relevant laws and regulations, 

such as HIPAA in the United States, and incorporate appropriate measures to protect patient 

data from unauthorised access or disclosure (Jayatissa & Hewapatirane, 2018). In terms of 

implementation, the review suggests that a phased approach may be necessary, with initial 

focus on core functionalities such as patient records and appointment scheduling, followed by 

incorporating additional features over time. It also highlights the importance of involving 

dental professionals and staff in the design and implementation process, to ensure that the 

system meets their needs and is easy to use. 

Overall, the scoping review underscores the potential benefits of a comprehensive 

health information system for primary care dental practices, including improved patient 

outcomes, more efficient practice management, and better care coordination with other 

healthcare providers. However, it also highlights the need for careful planning and 

implementation to ensure that the system meets the needs of dental professionals and patients, 

while safeguarding the privacy and security of patient data. 
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Results and Discussion 

Developing a HIS for primary care dental practice involved several steps, including 

requirements gathering, system design, implementation, and testing. The following 

methodology was used for the development of the HIS: Requirements Gathering, the first 

step involved identifying the requirements of the HIS. This was done by interviewing dental 

professionals and staff members to identify their needs and preferences. The requirements 

were documented and used as the basis for the system design. 

System Design: The system design involved developing the architecture and interface 

of the HIS. The design was based on the requirements gathered during the first step. The 

system was designed to be user-friendly and intuitive, emphasizing ease of use and 

efficiency. Implementation: The implementation involved developing the software and 

hardware required for the HIS. The software was developed using programming languages 

such as Java and Python. The hardware included servers, computers, and other peripherals 

required to run the system. Testing: 

The final step involved testing the HIS to ensure that it met the requirements of dental 

professionals and staff members. The testing was done in a controlled environment, and 

feedback was gathered from dental professionals and staff members. 

The literature review suggests that developing a health information system (HIS) for 

primary care dental practice is crucial for improving the quality of care and efficiency and 

reducing medical errors. The system's design should be user-friendly and intuitive, allowing 

dental professionals to access and use the system quickly. It is essential to consult with dental 

professionals and staff members to determine their needs and preferences for HIS 

implementation, and the system should be customised to meet those needs. Several studies 

have investigated the effectiveness of HIS implementation in dental practice. One study 

found that dental practice management software improved clinical documentation, billing, 

and scheduling. Another study found that electronic health records (EHRs) improved patient 

care, reduced errors, and increased efficiency. However, dental professionals expressed 

concerns about the complexity and cost of implementing EHRs. 

The success of HIS implementation in dental practice depends on several factors, 

including data privacy and security measures. It is crucial to ensure that patient data is secure 

and protected from unauthorised access or breaches. Training and support for dental 

professionals and staff members are also essential to ensure the successful implementation 

and adoption of the system. 

 

Conclusion 

In conclusion, developing a HIS for primary care dental practice is crucial for 

improving patient care and outcomes and the overall efficiency of dental practices. The 

system must be user-friendly and intuitive, customised to meet the needs of dental 

professionals and staff members, and designed to ensure data privacy and security. Several 

studies have demonstrated the benefits of HIS implementation in dental practice, but 

concerns have been expressed about the complexity and cost of implementation. Therefore, 

training and support for dental professionals and staff members are essential to ensure the 

successful implementation and adoption of the system. Developing a HIS for primary care 

dental practice is a worthwhile investment that can improve the quality of care, efficiency, 

and patient outcomes. 
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