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Abstract 

Healthcare chatbots can be used for many purposes such as, for example, sharing information, and 

scheduling appointments. They can also reduce costs and improve patient satisfaction. This 

research seeks to determine the criteria to be applied by Thai organizations for the successful 

selection of medical chatbots, assess their respective weight, and come up with a model for 

selecting them. Data was collected from a review of the relevant literature and from interviews 

with nine experts and analyzed using the IOC concept and Delphi method. The criteria were 

categorized and structured based on the Analytic Hierarchy Process (AHP). Three main selection 

criteria were identified, the most significant one being security and privacy (42%), followed by 

user satisfaction (34%) and system design (24%). These three criteria could serve as guidelines 

using a multi-criteria decision-making approach. 
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Introduction 

Today, chatbots are widely used across the globe. As communication tools, they have been 

encountering enormous success in areas such as product and service sales, marketing, 

entertainment, and public administration (Makasi et al., 2021). In the entertainment industry, 

chatbot technology has the potential to improve conversion for subscription services (Imperson, 

2020). Chatbots can also deliver personalized and targeted marketing messages and ultimately 

increase revenues (Kooli, 2023). The use of chatbots has been especially influential in relation to 

public administration matters (Nirala, Singh, & Purani, 2022). Moreover, medical chatbots are 

used for various purposes such as providing information, making appointments, or establishing 

medical records to name a few. This comes in addition to surgery robots and teleconference visits, 

which are fast emerging (Usak et al., 2019). Medical chatbots have the potential to play a major 

role in optimizing resources. The healthcare chatbot market is expected to grow worldwide from 

USD184.60 million in 2021 to USD431.74 million by 2028 at a CAGR of 15.20 % (Vantage 

Market Research, 2022). Acceptance by patients, however, still remains somewhat of a question 

mark as their quality has yet to be demonstrated and measured (Nadarzynski et al., 2019). This is 
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especially the case in Thailand where in spite of the trend-accelerating effect of the Covid-19 

pandemic, medical chatbots have yet to gain full currency (Sitthipon et al., 2022). In spite of the 

enormous success of chatbots in areas such as product and service sales, marketing, entertainment 

and public administration, chatbots are still comparatively not widespread in the clinical field 

because of the critical nature of the elements used for depth assessment (the responsibility for 

patients’ health and the risks involved) (Santa Barletta, 2022). The purpose of this research is to 

identify criteria for selecting healthcare chatbots in Thailand by using a multi criteria decision 

making approach. These criteria could serve as guidelines and provide a decision support system 

to select healthcare chatbots in the future.  

 

2. Literature Review 

- Chatbots 

Chatbots are software applications that use AI and natural language processing to understand what 

humans want and guide them to their desired outcome with as little work for the end user as 

possible (Cylsy Software, 2023). An AI Chatbot can understand language outside of a set of pre-

programmed commands and continue learning based on the inputs it receives. Chatbots have been 

designed to address a plethora of domains (Abdullah, 2020; Staven, 2017). They can be applied to 

a range of uses from sentiment analysis to making predictions about what a visitor is looking for 

on a platform. For example, they can act like a virtual assistant in providing customer experience 

touchpoints. Chatbots are in high demand in the business sector, where customer service plays a 

key role in ensuring customer satisfaction and repeat business, as they can do uninterrupted work 

and handles clients and offer 24/7 support. (Richki & Nanna, 2020). Indeed, as virtual assistance, 

they provide genuine feedback support to clients. There has been an effort to increase security 

using chatbots. Using MAC Address Authentication for customer service quality is the first stage 

in the security process that will be checked by the system before proceeding to the next security 

stage (Usak et al., 2019). 
 

- Healthcare (Medical) Chatbots 

Many chatbots have been developed for healthcare purposes (Safi et al., 2020). Medical chatbots 

can be defined as AI-powered conversational solutions meant to help patients, insurance 

companies, and healthcare providers easily connect with each other (Phooriyaphan & 

Rachsiriwatcharabul, 2022). They can play a critical role in making relevant healthcare 

information accessible to the right stakeholders at the right time (Safi et al., 2020). More 

specifically, they can help provide primary care by generating automated responses based on user 

interaction and by determining the cause of patients’ symptoms. In addition, they can contribute 

to developing and maintaining a good relationship between patients and the healthcare system and 

ensure customer satisfaction (Santa Barletta, 2022). Moreover, healthcare chatbots can also help 

to monitor the behavior of patients. Although hesitancy regarding this technology is likely to 

compromise engagement in the short term, healthcare chatbots are slated to become even smarter 

in the future cover more medical situations (Nadarzynski et al., 2019). This is all the more the 

ca s e  a s  users will eventually be receptive to using health chatbots. Designer of AI-led health 

chatbots, however, need to adopt a user-centered approach that addresses patients’ concerns and 

optimize user experience (Gupta & Agarwal,2019; Safi et al., 2020). 
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- The Analytic Hierarchy Process (AHP) 

The Analytic hierarchy process (AHP) was developed by Thomas Satty in 1980. It is a structured 

technique for organizing and analyzing complex decisions, based on mathematics and psychology 

(Satty,1980). 
 

 
 

Figure 1: AHP Structure (Source: https://www.researchgate.net/figure/General-hierarchystructure-of-

AHP_fig2_264436283, 2022) 
 

The AHP is used by academics and practitioners in decision making problems (Satty & 

Peniwati, 2008). The AHP divides the decision-making process into the following four steps: 

1. Identification and decomposition of the problems into a hierarchical form to represent 

overall objectives, criteria, and alternatives. 

2. Comparison of the pairs of structure elements in order to determine the significance of the 

different elements at each level. The scale used in comparison with corresponding numeric 

values ranges from 1 to 9 as shown in Table 1. 

Table 1: Pairwise Comparison AHP Scale (Satty,1980) 

 

 

 

 

 

 

 

 

 

3. Synthesis of the overall priorities. The goal is to assess the significance of each level of the 

hierarchical structure. The overall priorities of the criteria are synthesized. 

4. Consistency test – The consistency of the pairwise comparisons must be checked. The 

consistency index (CI) and the consistency ratio (CR) are used for measuring the 

consistency judgment for each comparison. The CR is acceptable if it does not exceed 0.10 

Scale Definition 

1  Equally important 

3 Moderately important 

5 Strongly important 

7 Very strongly important 

9 Extremely important 

2, 4, 6, and 8 Intermediate values between the two adjacent 

judgments 
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(Satty, 1990). The formula is applied to calculate the consistency rate as follows: CR = CI/ 

CR. 
 

- The Delphi Method 

The Delphi method is a formal, in-depth systematic qualitative methodology which was first 

studied by a team at the RAND Corporation in 1950, who made multiple practical applications of 

the method (Dalkey & Helmer, 1963). The Delphi method utilizes structured anonymous 

communication between experts in order to gather consensus perspectives about an issue or a topic 

that can then be translated or used to inform decision making about a specific issue or within a 

specific context (Birdsall, 2004; Dalkey & Helmer, 1963). Specifically, the method is used to 

collect expert bases judgments and identify consensus. It represents a method for aggregating 

group judgements that is able to increase decision making efficiency.  

 

3. Research Methodology  

The aim of this research is to develop a conceptual framework for identifying criteria and setting 

priority for the selection of healthcare chatbots in Thailand by using AHP, and the Delphi method. 

For this mixed methodology study, data were collected from literature review and from experts 

who shared their opinions. The data obtained was analyzed by using the concept of IOC and the 

Delphi method and the remaining factors were categorized and structured based on the AHP 

concept. Three main criteria were identified: (1) system design (2) user satisfaction and (3) security 

and privacy. Thirteen sub-criteria were also identified. Questionnaires were then put together and 

distributed to 9 experts who included practitioners in public healthcare organizations, chatbot 

developer companies, and academia, all of whom chosen on the basis of their profession, work 

experience, and research activities. As stated by Satty (2001), a small sample size (less than 10) is 

acceptable if the data is collected from experts.  

.  

4. Results 

The results relate to the AHP structure, the findings from the interviews, and the significant 

weights of each criterion.  

- AHP Structure  

Table 2 shows the data collected from the literature review and related research.  

Table2: Criteria for Selecting Healthcare Chatbots 

Researcher/ Year of Research Criteria 

Parkam (2022) Wide accessibility, ease of use, fast in information dissemination 

Richki & Nanna (2020) Security 

Gupta (2019) User friendly, feedback support 

Vyas (2017) Speed of response time 

Eeuwen (2017) User friendly, Protect and respect privacy 

Saengchai, Pattanapongthorn, & 

Jernsitipasert (2019). 

Dealing with unexpected questions 

Kulligowska (2015) Accurate replies 

Lin & Hsieh (2011) Functionality, enjoyment, security and privacy, assurance, 

design, convenience, and customization 
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Three main criteria were identified: (1) system design (2) user satisfaction and (3) security and 

privacy. Figure 2 shows the AHP structure of the healthcare chatbot selection based on these three 

main criteria.   

 

Figure 2: AHP Structure for the Selection of Healthcare Chatbots 

- AHP Application to Determine Healthcare Chatbot Criteria 

Table 3 reports the selection criteria. As noted above, three main criteria and thirteen sub-criteria 

were identified. The factor affecting the selection from the literature review and opinion of experts. 

Table 3: Selection Criteria 

Main criteria Sub criteria 

System Design Input 

Data Processing 

Information display  

Language and numeric 

Data analytic 
User Satisfaction User friendly 

Accurate replies 

Response time 

Dealing with unexpected questions and supported by human 

Security and privacy Data protection 

Back up data 

Access rights 

Payment security system 
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As indicated in Table 4, the results show that the most significant success criterion is Security 

and Privacy with 42 percent, followed by User Satisfaction (34%) and System Design (24%) 

respectively. Regarding the security and privacy criteria, data protection is the highest factor 

(39%). In respect to the user satisfaction criteria, accurate replies are the most important factor 

with 49.60 percent. As to the system design criteria, data processing represents the highest factor 

(26.30%/). 

Table 4: AHP Results 

 

Discussion and Conclusion 

The use of chatbots in the healthcare sector in Thailand is growing, albeit at a low rate. Medical 

chatbots serve many purposes such as, for example, providing information and recording patient 

appointments. They help organizations to reduce costs and patients to communicate better with 

hospitals. However, finding suitable chatbots that have the required standards and technology and 

meet customer satisfaction within the context of the Thai culture and its own specificities remains 

a challenge. It is imperative that the healthcare industry understands the criteria for selecting 

chatbots so that decision they match patients’ expectations. As the investigation conducted in this 

paper indicates, security and privacy are paramount concerns across the board and the most 

significant criteria to be taken into consideration when selecting medical chatbots in the Thai 

healthcare industry. Data collected as part of healthcare procedures must be kept private and their 

access limited to patients and practitioners, which, as pointed out by Richki and Nanna (2020), 

requires putting in place a reliable sophisticated computer security system. This involves high data 

protection and limited access rights as healthcare data are sensitive data, which patients clearly 

wish to keep private and out of reach of outsiders.  
 

The criteria to be taken into consideration, however, are just limited to patients. Healthcare 

practitioners also have strong expectations regarding medical chatbots and the way they can be 

used to ensure maximum efficacy. For one, they do expect chatbots to be user friendly, be highly 

responsive (short response time) and be able to dela with unexpected questions as not every case 

is a standard case. In short, in the selection process, healthcare organizations should be extremely 

mindful of user satisfaction. This is in line with Eeuwen’s (2017) findings, whose study also 

showed that what is therefore required is a strong and relevant system design that meets local needs 

and cultural specificities. These three criteria must be incorporated in the decision-making process 

Main Criteria Sub Criteria Scores 

Security and privacy (42%) Data protection 

Back up data 

Access rights 

Payment security system 

39.00% 

10.00% 

26.00% 

25.00% 

User Satisfaction (34%) User friendly 

Accurate replies 

Response time 

Dealing with unexpected questions and supported by 

human 

15.20% 

49.60% 

20.20% 

15.00% 

System design (24%) Input 

Data Processing 

Information display  

Language and numeric 

Data analytic 

22.00% 

26.30% 

17.00% 

9.00% 

25.7% 
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of healthcare organizations if they as well as patients are to benefit from medical chatbots to the 

utmost. This study was conducted in public hospitals, which provides limitations and may hinder 

with its generalizations as private hospitals represent a significant segment of the healthcare 

industry in Thailand. There may be significant differences in views and perception of medical 

chatbots in private hospitals. Therefore, future research should consider analyzing both types of 

hospitals together.  
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