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Abstract 

Nowadays, the digitalisation of healthcare industry leads pharmaceutical companies, clinics and 

other health-related entities to administer multiple web-based surveys to patients. With the advent of a 

new mode of survey, chatbot-driven, and prior research on the negative relationship between multiple 

web-based survey requests and response rates, the following question arises: How do chatbot-driven 

surveys perform in longitudinal health-related studies in regard to response rates compared to web-

based surveys? An exploratory experiment was designed based on a deductive approach: A 

longitudinal study on alternative treatments for autoimmune diseases was administered to 808 

participants, equally split into four groups, each of which received four surveys in a two-week 

timespan. The mode of survey was either chatbot-driven or web-based, and the order of surveys was 

either 1-2-3-4 or 4-2-3-1; Surveys number 4 being sent at the same date and time; Facebook 

Messenger and Google Form being used for chatbot-driven and web-based surveys respectively. A 

quantitative data analysis demonstrated that chatbot-driven surveys did not only yield lower response 

rates than web-based surveys but were also more vulnerable to the impact of multiple survey requests 

on response rates. Based on the specific experiment setting, the findings suggest to reconsider the 

adoption of chatbot-driven surveys in health-related longitudinal studies. Further research on the 

generalisability of these results and the nature of the aforementioned relationships is highly 

recommended. 

Keywords: chatbots, chatbot-driven, web-based, survey, multiple survey requests, mode of 

survey, response rate, completion rate, healthcare. 
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Introduction 

Nowadays, the healthcare industry is not only becoming highly digitalised but also increasingly 

exposed to massive patient surveying. While pharmaceutical companies are increasingly willing to 

measure the overall effectiveness of treatments, and clinics progressively willing to evaluate the 

satisfaction of patients after their stay, patients must also face the global rise of multiple survey 

requests (Coville, 2011; Bailey, McVey & Pevreal, 2005; Karlberg, 2015). 

In 2016, Facebook launched a platform that enabled developers to build and deploy chatbots on 

Facebook Messenger. A year later, over 100’000 functional chatbots had been built by Facebook 

Messenger developers (Johnson, 2017). While these chatbots are already widely used for entertaining 

or informing Facebook users, they are also getting used for surveying them.  

Even though prior researchers have already studied and demonstrated the negative impact of 

multiple survey requests on response rates, only a few have evaluated and compared the dependency 

of this variable in regard to the mode of survey, especially paper-based versus web-based surveys. 

Due to the rapid infatuation for Facebook Messenger chatbots, the researchers were willing to explore 

and understand how multiple chatbot-driven survey requests could impact response rates in 

comparison to widely used multiple web-based surveys, specifically for health-related longitudinal 

studies that particularly suffer from an increasing administration of surveys. Subsequently, the 

researchers are willing to determine whether using chatbot-driven surveys could be recommended to 

improve response rates in the healthcare industry.  

Based on prior literature, the researchers’ hypotheses are not only aimed to verify that multiple 

survey requests have a negative impact on response rates but also to state that chatbot-driven surveys 

would have a different impact on response rates than web-based surveys. 

These hypotheses are tested by the means of a quantitative experiment, inspired by Porter, 

Whitcomb and Weitzer (2004), that consists in imitating a health-related longitudinal study; 

Characterised by four different surveys administered to four different groups, which are differentiated 

by the mode of survey and the order in which these surveys are sent. Consequently, an exploratory 

study is undertaken with a deductive approach, in a cross-sectional time horizon. 
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Research Question 

How do chatbot-driven surveys perform in longitudinal health-related studies in regard to 

response rates compared to web-based surveys? 

Research Objectives 

Reynolds (1971) enumerated several characteristics that can be expected from scientific 

knowledge. Explaining a particular phenomenon as well as understanding its nature are one of those 

characteristics; also predicting future events that might be related to this particular event, or 

controlling for instance whether it could take place or not; finally, evaluating and making a judgment 

on this particular phenomenon is expected as well. In this paper, the researchers are willing to provide 

a deep sense of understanding of chatbot-driven surveys within a specific field of healthcare, inter alia 

by explaining whether or not they could positively affect the impact of multiple survey request on 

response rates. The study of this implicit phenomenon is aimed to predict and to control its impact on 

response rates based on the mode of survey, specifically, between chatbot-driven surveys and web-

based surveys. The findings are discussed within the field of healthcare, so their implications could 

determine whether chatbot-driven surveys could be successfully replaced by web-based surveys in 

particular health-related cases, to improve response rates that increasingly suffer from the growth of 

surveying in healthcare. Saunders, Lewis and Thornhill (2009) recommended defining a general 

research question that is further specified with a written set of research objectives, that Maylor and 

Blackmon (2005) suggested being specific, measurable, achievable, realistic and timely. The afore-

defined research question is therefore supported by a series of primary research objectives:  

The first research objective is to evaluate how multiple survey requests could impact the 

response rate of a particular health-related longitudinal study, and subsequently, to support or reject 

previous research findings that accentuate the negative impact of multiple survey requests on response 

rates. The second research objective is to find out whether or not the response rate of a health-related 

chatbot-driven survey is less affected by multiple survey requests than by the response rate of a 

similar web-based survey. A third but secondary research objective consists in better understanding 

the impact of multiple survey requests and the mode of survey on response rates, as described above, 

through the analysis of completion rates. Finally, the fourth objective of this research is to determine 
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based on the previous objectives whether or not chatbot-driven surveys could replace web-based 

surveys in a healthcare environment that often requires the administration of multiple surveys to the 

same panel of participants (Coville, 2011; Bailey, McVey & Pevreal, 2005), in order to increase the 

response rates, and therefore solve a common researcher’s issue (Karlberg, 2015).  

Limitations 

Based on the research objectives in question, several limitations can be specified. As the 

researchers study and discuss the impact of multiple survey requests on response rates, and compare 

the effect between chatbot-driven surveys and web-based surveys, within a healthcare environment, a 

basic understanding of health-related surveys, chatbot-driven, and web-based surveys is required. 

However, the researchers do not, or only briefly, discuss the types, advantages, and disadvantages of 

chatbot-driven surveys and web-based surveys. Also, the technical aspect of chatbot-driven surveys, 

as well as the question of whether or not Natural Language Processing (NLP) should be used, are not 

covered in this paper. The researchers decided to take into consideration Facebook Messenger 

chatbots that do not make any use of NLP. 

Motivation 

A structured process has been undertaken by the authors of this study to define the research 

topics, questions, and objectives. At first, chatbots and digital health have been both discussed as 

research topics, due to the common interest that the researchers of this study share. Chatbots represent 

a strong source of interest for two reasons: after Facebook launched a platform that enables 

developers to build and to deploy chatbots on Facebook Messenger, chatbots became a trending 

technology, such as blockchain and artificial intelligence are at a higher level (Google Trends, 2018); 

the amount of research on chatbots remains low, as its history is relatively recent and its potential 

considered as lower than blockchain, 3D printing and artificial intelligence for instance (Kulkarni, 

2018). Even though artificial intelligence and blockchain are two fields of interest that are ten times 

more searched on Google than chatbot, its popularity has been multiplied by three within the past five 

years (Google Trends, 2018). That said, the popularity of chatbots goes beyond the Facebook 

community of developers, as they are increasingly used in other fields and by many international 

companies, such as Starbucks for their mobile application (Kulkarni, 2018). On the other side, 
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healthcare was not only considered as one of the least digitised industries in 2016 (Gandhi, Khanna & 

Ramaswamy, 2016), but also a solid source of attractiveness for chatbot makers. Indeed, several 

companies propose prevention, diagnosis, and treatments over the use of chatbots, such as Ada (Ada, 

2018). Once the research topics were adopted, the authors of the study proceeded to the review of the 

literature on digital health and chatbots. Various possibilities of use for health-related chatbots were 

discovered; in this context, the recent use of chatbots to conduct surveys caught a specific attention in 

the literature review phase. While a considerable amount of studies that compare web-based surveys 

to paper-based or phone-based surveys were found, almost no research appears to have compared the 

efficiency of chatbot-driven surveys versus web-based surveys. As one of the main concerns of survey 

makers consists in receiving enough responses (Karlberg, 2015), the authors of this study overviewed 

the factors that could affect it. The fair number of existing studies that agreed on a negative impact of 

multiple survey requests on response rates convinced the researchers to compare the impact of this 

variable based on two modes of survey: chatbot-driven and web-based surveys. Moreover, several 

researchers have previously found out that the number of administered surveys per individual was 

growing, and therefore becoming a consequent issue for survey makers, in particular in healthcare 

(Coville, 2011; Bailey et al., 2005). Overall, the main reason that drove the researchers to compare the 

effect of this variable on response rates remains purely entrepreneurial. Indeed, positive results could 

bring an additional argument to convince survey makers to adopt chatbot-driven surveys instead of 

web-based surveys, and in particular, different actors in the healthcare industry to adopt this 

technology. Likewise, the researchers could acquire an additional argument for pursuing 

entrepreneurial studies within the field of chatbots in healthcare, and eventually, set up their own 

business. For this reason, the entrepreneurial implications of the findings can be found in the final part 

of this study.  

Structure 

While this chapter aimed to present the research question and objectives of this research, 

outline limitations, explain the motivation of the researchers to undertake such a study, as well as 

introduce the content, the next chapters provide a deep understanding of the context, a review of 

previous researches within the field of the afore-listed objectives, the methodology that the 
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researchers followed as well as the data collection and analysis techniques they applied to reach the 

research objectives of this study. Finally, the collected data are distinctively analysed and discussed in 

order to provide an answer to the research question and determine whether the objectives of this 

research have been successfully met.  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Background 

Chatbots 

The aim of this chapter is to introduce key terms and concepts, which are crucial to 

understanding the context and the research problem of the study. It should not be confused with a 

literature review, which is covered in the next chapter. Subsequently, this chapter introduces the 

fundamentals of chatbots, as well as how their use evolved throughout the history. A good 

understanding of chatbots is provided, as well as at a later stage, their utilisation within the healthcare 

industry. 

Definition. 

In the literature, the term “chatbot” can be interchangeably used with “chatterbot” (Galvão, 

Barros, Neves & Ramalho, 2004), “Instant-Messaging bot” (Hosseini, 2017), “conversational 

agent” (Radziwill & Benton, 2017), “artificial conversational entity” (Khanna, Jain, Kumar, Singh, 

Pandey & Jha, 2015) or even “virtual assistant” (Ahamed, Sharmin, Ahmed, Haque & Khan, 2006). It 

can be noted that not all of the aforementioned terms are exact synonyms to each other since small 

differences in meanings occur. While chatbot and chatterbot are technically the same, the others are 

either broader or differently characterised concepts. Since there is no single well-established and well-

accepted definition of chatbots, the authors of this research have listed three pertinent definitions: 

“Chatbots are computer programs that interact with users using natural languages.” (Atwell & 

Shawar, 2007, p. 29); “Chatbots are one class of intelligent, conversational software agents activated 

by natural language input (which can be in the form of text, voice, or both). They provide 

conversational output in response, and if commanded, can sometimes also execute tasks.” (Radziwill 

& Benton, 2017, n.d.); “A chatbot is a service, powered by rules and sometimes artificial intelligence, 

that you interact with via a chat interface. The service could be any number of things, ranging from 

functional to fun, and it could live in any major chat product (Facebook Messenger, Slack, Telegram, 

Text Messages, etc.).” (Schlicht, 2016, para. 1). 

Despite the relatively recent character of chatbots, most of researchers have agreed upon the 

use of common keywords to describe chatbots: computer programs, intelligent, conversational 

software agents, artificial intelligence and chat interface to name a few (e.g. Radziwill & Benton, 
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2017; Khanna et al., 2015; Galvão et al., 2004). Likewise, researchers describe chatbots as 

autonomous or semi-autonomous computer programs that communicate with the user through a user 

interface. Chatbots can be either built with a web programming language or component-oriented 

language. Some experts argue, however, whether chatbots can be assimilated with the co-occurrence 

of artificial intelligence (Radziwill & Benton 2018). Even though artificial intelligence is a key 

component in chatbots’ history, practice shows that many chatbots do not necessarily need to 

implement it to be popular among users. These non-intelligent chatbots are commonly called 

sequential chatbots (Singh, 2018). Chatbots should not be confused with bots, that do not necessarily 

interact with humans (Kulkarni, 2018). Nevertheless, a chatbot remains a bot.  

History. 

The history of chatbots dates back to the development of Turing Test in 1950, by Alan Turing 

(1950). The test aimed at determining whether a computer program could persuade all present judges 

in a written conversation to think that a real person is replying and not a machine. The test did not 

only become a criterion for intelligence, but it also inspired scientists to develop intelligent programs, 

such as Eliza in 1966 (Radziwill & Benton, 2018) and Verbot in 1959 (Hosseini, 2017), that are both 

considered as being the first conversational agents ever built. In the following decades, an increasing 

number of conversational agents were undertaken by scientists and corporates, such as the health-

related chatbot Parry in 1972 (Cahn, 2017), Jabberwacky in 1988, Smarterchild in 2001, IBM’s 

Watson in 2006, and various conversational agents such as Siri from Apple in 2010, Google Now in 

2012, Alexa and Cortana in 2015 (Radziwill & Benton, 2018). In 2016, Facebook launched a platform 

that enabled developers to build and to deploy chatbots on Facebook Messenger (Johnson, 2017; 

Constine, 2016). In April 2017, Facebook Messenger developers had created over 100’000 functional 

chatbots (Facebook, 2017). 

Programming. 

According to Singh (2018), as well as the founder of Chatbot Magazine (Schlicht, 2016), two 

types of chatbots can be programmed and therefore distinguished: sequential chatbots and intelligent 

chatbots. While sequential chatbots are based on scripted and sequential rules, intelligent chatbots 

depend on machine learning. Sequential chatbots have a predetermined and sequential path of a 
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conversation, which restrains the chatbot and the user in their responses. And so, each conversational 

step usually leads the user to pick an option among a list of pre-written replies. While Natural 

Language Processing (NLP) and Machine Learning (ML) are hardly ever associated with this type of 

survey, they represent a crucial part of intelligent chatbots. Subsequently, these chatbots are much 

more flexible in terms of interactivity and exchange between the chatbot and its user. Despite the fact 

that using AI enhances the advanced abilities of these chatbots, AI can, on another hand, be still 

considered as counterproductive, excessive and poorly efficient (Teixeira, 2018). According to 

Klopfenstein, Delpriori, Malatini & Bogliolo (2017), developers should, therefore, avoid NLP 

whenever possible, especially if the same results could be obtained with a limited structured language 

and simple text commands. A third category, named hybrid chatbots, is highlighted by Colleran 

(2017). Hybrid chatbots can be described as chatbots that combine the characteristics of sequential 

and intelligent chatbots. Precisely, these chatbots require some sorts of AI to handle free-form texting, 

before the conversation is taken over by the human, from the point where the machine is no more 

capable to continue effectively (Ebrahim, 2018). Since dividing chatbots into sequential and 

intelligent chatbots is based on the absolute absence or the presence of AI, the naming of the third 

category, hybrid, is well-justified (Colleran, 2017).  

Facebook Messenger. 

Even though the aforementioned types of chatbots are subjectively differentiated by a criterion 

of intelligence, they can be all three easily met all over the web. While a hybrid chatbot could be 

quickly found as a supportive bot for corporate websites or Software as a Service, such as Zendesk 

widely deploys, intelligent chatbots can be often seen on the App Store or Play Store, as an increasing 

number of startups rides on the wave of chatbots and AI. For instance, Ada (2018) helps patients be 

diagnosed based on their symptoms. Finally, sequential chatbots are often recommended to 

corporates, app developers or other entities to promote their services (e.g. Donotpay), products (e.g. 

Duolingo), events (e.g. KLM), as well as to entertain (e.g. Zork) or to inform (e.g. Wall Street 

Journal) (Berdah, 2017; Fidelman, 2016). In this context, Facebook Messenger became a very popular 

platform to build, to deploy on mobile and desktop devices, and to market them. For this reason, a 

considerable number of developers propose platforms to build without coding and to deploy Facebook 
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Messenger chatbots, such as Chatfuel or Manychat. Facebook Messenger chatbots present several 

advantages in comparison to native mobile and native web-based chatbots. Indeed, they are not 

necessarily required to be programmed with a web or console programming language, as code-free 

builders can be easily found on the world wide web; They can be quickly created and implemented; 

Maintaining them is also simplified; Deploying on Facebook platforms is a natural behaviour as well 

as marketing them through the Facebook store; And the developers of these chatbots benefit from a 

large community of Facebook developers and Facebook tools (Klopfenstein et al., 2017). Moreover, 

Nielsen (2018) pointed out in a study mandated by Facebook, that 56% of people would rather like 

message than call a customer service, that 80% of adults use messaging apps every day, and that 53% 

of people would be more likely to shop with a business they can message.  

Chatbot-driven surveys. 

As mentioned earlier, chatbots can be used for various purposes (Berdah, 2017; Fidelman, 

2016). Notwithstanding, chatbots remain widely and commonly used for collecting personal data. In 

this context, some researchers and entrepreneurs believe that traditional web-based surveys, such as 

Google Form or Qualtrics surveys, could be successfully replaced by surveys that are conducted via a 

chatbot (Hubert, 2017; Tress, 2018). Despite the lack of academic studies within that field, several 

companies have conducted informal but positive researches to evaluate the potential of chatbots 

(Tress, 2018; Vaz, 2018).  

The term chatbot-driven surveys is a portmanteau word that does not exist in the current 

academic literature. Indeed, the novelty of chatbot-driven surveys, that mostly gained popularity 

within the past two years, are differently defined by companies that build and deploy them, such as 

Acebot, Wizu, and Surveybot. While Acebot (2018) describes chatbot-driven surveys as “chatbot-led 

online conversational survey”, Surveybot (2018) adopts “survey chatbot” and “chatbot survey” to 

describe these chatbots. Finally, “conversational survey” is a term that can be repeatedly found in the 

academic literature (Klopfenstein et al., 2017), but also often confused with a specific interviewing 

technique that does not involve any chatbot (West, Conrad, Kreuter & Mittereder, 2016). Wizu (2018) 

employs a closely related term, as they consider the conversational aspect of chatbot-driven surveys as 

a significant characteristic of chatbots. Since researchers have not agreed upon an official definition 
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for surveys that use a chatbot as its vehicle or survey mode, the researchers of this study have adopted 

the term “chatbot-driven survey”, that has the advantage of being clear. In this paper, this term defines 

chatbot-driven surveys that are exclusively available on Facebook Messenger. 

Chatbot-driven surveys are characterised by many positive features. Tress (2018) brought 

forward the gamification aspect of questionnaires that chatbots distribute. Hubert (2017) believes that 

chatbot-driven surveys can be categorised somewhere between interviews and traditional surveys, as 

they carry the ability to converse with the respondents. Klopfenstein et al. (2017) highlighted the 

instant availability of these chatbots, that do not require the users to download an app first; The 

benefits of Facebook Messenger notifications to invite a user to complete a survey; The independence 

of these chatbots in regard to which platform they must be developed for, as Facebook Messenger is 

automatically available on any kind of mobile and desktop version; The possibility of receiving 

personal data from the user with a two-factor authentication; the existence of a common platform to 

promote the chatbots, and therefore the mode of conducting survey; As well as the possibility for 

users to quit the survey and come back later, which sets up a unique mode of asynchronicity. On the 

other hand, these Facebook Messenger chatbot-driven surveys force the respondents to sign in a 

Facebook Messenger app before completing any survey; Do not offer the possibility of seeing all the 

questions first, as well as skip some of them; And cannot propose the respondent to modify a previous 

answer with ease. 

Chatbot-driven surveys are only a mode of survey among many others, such as traditional web-

based surveys, paper-based surveys or face-to-face surveys. Notwithstanding, they can be mostly 

differentiated from the other modes of survey by the positive and negative characteristics 

aforementioned. While many researchers have approached the benefits or disadvantages of adopting 

web-based surveys, such as Google Form sent by emails, over paper-based or call-based surveys 

(Kaplowitz, Hadlock & Levine, 2004), a very limited amount of researches has been undertaken 

within the field of chatbot-driven surveys.  
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Healthcare 

Digitalisation.  

Several facts lead researchers to consider the healthcare industry as a critical market for 

technology, innovation, and research. According to the statistical portal Statista (2017), healthcare 

ranked in 2017 at the second place of industries that generate the most expenses in global research and 

development, with only 0.4 pp behind the computing and electronics industry (Statista, 2017). 

Additionally, Casey & Hackett (2014) listed ten companies that invested the most in research and 

development, from which three companies come from the healthcare industry. Subsequently, 

healthcare can be considered as an industry that highly innovates from the newest technologies and 

trends. As an example, the increasing use of smartphones within the population of adults, as well as 

the progress that mobile applications experience yearly, enable a rapid expansion of Patient Generated 

Health Data and Patient-Reported Outcome (Lai, Hsueh, Choi & Austin, 2017). According to Cohen 

et al. (2016), Patient Generated Health Data (PGHD) are “health-related data created or recorded by 

patients to inform their self-care and understanding about their own health” (n.d). At the opposite of 

Patient-Reported Outcome (PRO) that are data collected through the intervention of clinics or other 

medical entities, PGHD are collected patient-driven exclusively, and therefore not practice- or 

research-driven. Cohen et al. (2016) and Lai et al. (2017) believe that technological innovations make 

the collection of PGHD easier and more popular. Even though PGHD could not be collected through 

surveys, as it would implicate a medical assistance that designs and analyses the responses, a chatbot 

could collect health-related data to prevent, to diagnose and to treat symptoms, for instance, such as 

Divya et al. (2018) successfully experienced. On another hand, PRO are practice- or research-driven 

data that are collected with a medical assistance, such as a clinic, often by the means of surveys. 

Surveying patients can have various health-related research purposes, such as clueing pharmaceutical 

companies on the overall effectiveness of treatments (Kishore, 2016), evaluating the satisfaction of 

patients after a clinical stay (Coville, 2011) or a surgery operation (Bailey et al., 2005), assessing the 

Quality of Life of patients (King et al., 2016), etcetera. In this paper, the researchers have solely 

focused on surveys and longitudinal studies that evaluate to what extent a particular treatment was 

effective, similarly to what pharmaceutical companies as well as clinics would be willing to research. 
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Survey fatigue. 

As the tendency of surveying people grows significantly, researchers must face the difficult 

challenge of finding enough participants and receiving enough responses (Karlberg, 2015). In 

particular, this issue applies to the healthcare industry, that, as previously underlined, makes a wide 

use of surveys (Coville, 2011; Bailey et al., 2005). Many researchers have found out that Patient-

Reported Outcomes were progressively becoming popular, and therefore required the patients to fill 

out surveys more often (Sloan, 2006; Schilling et al. 2016; Chow et al., 2009). As an example, 

indicators of morbidity, disability, and health actions of each individual have been commonly obtained 

since the seventies by means of health diaries and other forms of recurrent surveys included in global 

longitudinal studies (Verbrugge, 1978). Acknowledging the fact that these indicators represent an 

interest for many actors, such as pharmaceutical companies, clinics, patients and more recently 

startups, a growing number of patients must face recurrent surveys from different or even similar 

actors.  

Context of the health-related experiment. 

In this research, the experiment is based on a simulated longitudinal study. While a description 

of this experiment and its subject are further detailed in the next chapters, this section briefly 

introduces a context of the simulated longitudinal study; aimed to answer what are the most effective 

alternative treatments, based on personal experience of patients, for treating autoimmune diseases.  

A cost of launching a new medicinal product can often exceed 2 billion USD (Mestre-

Ferrandiz, Sussex, Towse, 2012). According to Yakoot (2013), it is unlikely to find a sponsor who 

would finance the research evidence creation of a product, which can not be easily registered in a way 

that ownership rights or copyright could be claimed. Such a product would not generate enough 

revenue to cover research and marketing expenditures. This likely trend towards researching 

patentable products creates a huge obstacle in conducting research on alternative treatments, 

especially in case of easily accessible, cheap and natural substances or procedures. Moreover, 

according to Chandrashekara (2012), treating chronic autoimmune diseases with conventional drugs, 

such as immunosuppressive drugs, reduces symptoms but rarely results in a long-lasting cure. Also, 

severe side effects can co-occur especially when the treatment must be repeated over a longer period 
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of time, which is often the case. Hence, a study on the most effective alternative treatments for 

autoimmune diseases is well-motivated and should facilitate the process of recruiting participants. The 

results of this health-related study are expected to be analysed and shared with those who participated 

so that additional value and incentive are created. Further details on this veritable longitudinal study 

can be found in Appendix V.  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Theoretical Underpinnings 

Literature Review 

In order to understand whether multiple chatbot-driven survey requests could impact response 

rates in comparison to multiple web-based survey requests, fundamentals can be acquired by 

reviewing similar studies. The authors of this research have therefore proceeded to a literature review 

in accordance. Saunders et al. (2009) described the literature review as a key component of the study 

process; objectively, to get a strong knowledge of related studies. Therefore, the review was not aimed 

to evaluate the current literature but identify the required knowledge to proceed to a pertinent study. 

The literature review was based on two key concepts that could be found in the reviewed academic 

articles: multiple survey requests and mode of survey. These key concepts have been represented as 

the core of the theoretical model upon which this research is further built.  

Overview of factors influencing survey response rates. 

In survey research, response rate stands for the number of completed questionnaires to the 

number of eligible sample members (Kviz, 1977). Different factors contributing to response rates of 

web surveys have been identified and described by researchers over the last decades. Initially, 

researchers referred to modes (i.e. tools, methods) such as traditional mail and telephone, which were 

later followed by web surveys. To make an overview of all these factors, over 300 studies have been 

analysed (Fan & Yan 2009). Fan and Yan (2009) claimed that in different studies web surveys usually 

resulted in circa 10% lower response rates than mail and telephone. Most importantly, however, they 

realised that a web survey process must involve three parties (surveyor, survey mode and respondent) 

and that it consists of four steps: Survey development refers to designing and developing a survey to 

the moment it is uploaded to the website or printed out; Survey delivery includes both contacting and 

delivering the survey to the respondent; Survey completion refers to all actions undertaken by a 

respondent starting with opening the survey and submitting or sending it back; Finally survey return, 

concerns the process of collecting surveys and putting them in the right data format for further 

analysis. A related conceptual framework of web survey surveying process can be represented (see 

figure 1). 
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Figure 1. Conceptual framework of web-based surveying process. 

Framework that should not be confused with the conceptual or theoretical framework of this paper. 

Based on prior literature (Fan & Yan, 2009), the above-presented table includes the four steps 

of surveying and corresponding factors that affect response rates. Observably, the table does not 

include the impact of multiple surveys on the response rate, even though there were studies conducted 

on this topic before 2009 (Bradburn, 1978; Sharp & Frankel, 1983; Porter, Whitcomb, & Weitzer, 

2004). Also, it must be stressed that most of the factors presented by Fan and Yan (2009) were derived 

from studies on traditional mail, telephone and web surveys. When discussing contact delivery modes 

(see table 1), no single mention of chatbots as a contact delivery mode or a mode of a survey was in 

the paper. This could be most likely due to a bare existence of chatbot-driven surveys in 2009. 

Step Factor Sub-factor

Survey development Content of web questionnaires Official survey sponsorship

Topic of the survey salience

Length of the survey

Presentation of web 
questionnaires

Question wording

Question ordering

Question display

Survey delivery Sampling methods -

Contact delivery modes -
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Table 1. Factors influencing response rate in web surveys. 

Own elaboration based on “Factors affecting response rates of the web survey: A systematic 

review” (Fan & Yan, 2009). 

Multiple Survey Requests. 

Several researchers have highlighted the negative impact of multiple survey requests on 

respondent burden (Bradburn 1978; Porter, Whitcomb, & Weitzer, 2004), defined as a “the time and 

effort involved in participating in a survey” (Sharp & Frankel, 1983), and respondent fatigue (Porter 

et al., 2004), the latter being commonly described as the number of surveys that overwhelm people in 

their daily life (Karlberg, 2015) and as a component of respondent burden (Porter et al., 2004).  

A top-down approach is undertaken in this section to review prior studies within the field of 

multiple survey requests, respondent burden, and fatigue. Porter et al. (2004) suggested three areas of 

research. While the foremost refers to non-response rates in a research project that require recurrent 

Designs of invitations Personalization

Mention of scarcity

Providing of automatic or password-
protected access (Access control)

The use of pre-notifications and 
reminders

-

Incentives -

Survey completion Participation in web surveys Society-related factors (e.g. survey 
fatigue degree, social cohesion, year of 
the survey, public opinion towards 
surveys, etc)

Respondent-related factors (e.g. socio-
demographic factors, personality, types 
of population, etc)

Theories on participation 
decisio

-

Survey return Survey software -

Data safety -
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interviews or surveys from participants, the latest queries the reasons of nonresponse rates, and the 

uttermost analyses the impact of multiple different survey requests on the survey response rate. As 

this present research aims to understand the impact of multiple different chatbot-driven survey 

requests on the survey response rate and compare quantitatively the results with traditional web-based 

surveys, the third type of related research represents a focal point. Nevertheless, as Porter et al. (2004) 

specified, research on the respondent burden and survey behaviour are two different areas that shed 

some light on the impact of multiple survey requests.  

The impact of burdens on nonresponse rates in longitudinal studies. The effect of a longitudinal 

respondent burden on survey participation was also investigated by Apodaca, Lea, and Edwards 

(1998). They analysed a continuous survey from the American Health Care Financing Administration 

(HCFA), which casually required a wider collection of information from the participants, by means of 

one or several interviews. The survey was not, however, defined as mandatory. Their experiment 

implied two groups of participants. While both groups received an explicative brochure on the study, 

an additional information was given to the second group members: “The [the study] is planned to 

continue over the next several years. We will talk to people who are part of [the study] a few times 

each year.” (Apodaca et al., 1998, p. 908). The results exposed a significantly lower response rate in 

the second group, evaluated at 85.3%, while it reached 90.6% in the first group. Nevertheless, such a 

statement must be carefully understood, as the respondent burden was not analysed in a longitudinal 

time horizon but in a cross-sectional time horizon, where participants were simply aware that “more” 

contributions could have been requested. 

The impact of survey frequency on nonresponse rates in longitudinal studies. A relatively high 

number of researchers has approached the impact of survey frequency on the respondent burden in 

longitudinal studies, subsequently known as a cause of nonresponse rates. The survey frequency was 

described by Bradburn (1978) as the number of waves of interviewing each participant in a single 

longitudinal study. Likewise, the higher the frequency to which a participant of a longitudinal study is 

requested to fill out a survey, the more often multiple survey requests would occur. 

Bradburn (1978) considers the frequency of being interviewed as a cause of respondent burden, 

among other variables such as the length of the interview and the level of stress or effort the 
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respondent perceives or puts into filling out surveys and/or replying to interviews. While these 

variables are directly related to the structure of the survey, the frequency of being interviewed is 

related to the structure of the longitudinal study. Bradburn (1978) did not only declare that the high 

frequency of being interviewed is a well-known problem that may considerably increase nonresponse 

rates in longitudinal studies: "Clearly, repeated interviews as part of a single longitudinal study pose 

problems of respondent burden.” (Bradburn, 1978, p. 39), but also pointed out “The problem of being 

repeatedly drawn in samples of different and independent studies." (p. 39). On the other hand, 

Bradburn (1978) specifies that the probability for independent national surveys to fall within the same 

sample is small and that only the increasing use of repeated interviews and surveys among specialised 

populations is a major problem. The fact that these statements were pronounced four decades ago, 

before the advent of the internet and the increasing use of web-based surveys in all types of 

population, would probably lead Bradburn (1978) to reconsider his statements. 

Fricker, Yan and Tsai (2014) sought for understanding which component of Bradburn’s (1978) 

conceptualisation could contribute the most to respondent burden. Criticising the lack of researches in 

this field, they came up with an innovative method that consisted in directly asking several burden-

related questions to the respondents of a longitudinal study. Their analysis was limited to a panel of 

respondents who completed the last interview of the U.S. Consumer Expenditure Survey, a federal 

household survey (Fricker et al., 2014). In their conceptualised model, the frequency of the survey 

was included as a “measure of perception of survey task” (p. 4570). The results of their study 

demonstrated a relatively high correlation with the respondents’ sentiment of burden. Moreover, the 

researchers found out that more highly motivated participants tended to have a better impression of 

the survey task measure, and thus, a better acceptance of multiple surveys. Fricker et al. (2014) 

supported the precedent findings from Bradburn (1978) and therefore strengthened the negative 

impact of multiple survey requests on response rate. Nevertheless, the impact of multiple surveys on 

the respondent burden could be considered as irrelevantly measured. Indeed, as only participants that 

completed the entire longitudinal study were questioned on their perception of burdens, the 

participants that quitted the study beforehand couldn’t put forward the frequency of surveys. 
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The impact of multiple survey requests on nonresponse rates in longitudinal studies. Whilst 

comparing web-based surveys to traditional modes of survey (call, face-to-face, paper-based, etc) 

through a meta-analysis of 45 published and unpublished experimental comparisons, Manfreda et al. 

(2006, p. 98) found out that web-based surveys had a tendency to generate lower response rates than 

paper-based surveys, that receive on average 11% more responses. Even though the authors of the 

study haven’t researched further the reasons of such difference, the increasing popularity of web-

based surveys, and so more frequent multiple requests to fill them, is mentioned as a high probable 

cause. 

Porter et al. (2004) claimed the nearly total absence of research on the impact of multiple 

survey requests on survey response rate, due to the general behaviour of researchers that consist in 

analysing only one study at one specific time instead of different studies in a longitudinal horizon. As 

their study was willing to understand whether implementing multiple survey requests could have a 

negative effect on later surveys, its significance in regard to this present research is very high, due to 

its nature that consists in exploring the impact of multiple web-based survey requests versus chatbot-

driven survey requests on responses rates. Nevertheless, the sample of their study being limited to 

students, and the impact of multiple survey requests being limited to one mode of survey exclusively, 

constitute the essence of this present research and the deductive approach its researchers undertook.  

At the first place, Porter et al. (2004) explored the studies that were previously undertaken on 

the closest topic: respondent burden, that they consider as the consequence of a taking fatigue or 

respondent fatigue. While taking fatigue is a phenomenon that occurs when a survey becomes tiring 

for the respondent, frequent or multiple survey requests tend to generate a respondent fatigue 

(Karlberg, 2015). Their literature review led them to conclude that the prospect of multiple surveys 

could reduce the response rates and that the number of previous surveys could have an impact on the 

current survey response. 

Porter et al. (2004) undertook two experiments to find out whether multiple surveys could 

impact the response rates. The first experiment consisted in dividing a student class into two groups. 

While the first group would receive two surveys to fill out, the second one would only receive one. 

The first survey, seven-page long, was sent by email, and subject to reminders. The second survey, 
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eight-page long was also sent by email, subject to reminders and to a face-to-face reminder when the 

students received their diploma. The results showed that the response rate for the second survey was 

67% in the second group, and 57% in the first group that had a prior survey to fill out. Despite a 

significant difference in the response rates, it is important to mention several factors that could have 

affected them, and therefore biased the results (Fan & Yan, 2009). First of all, the content of web 

questionnaires was slightly different and restrictive, specifically their length and probably their 

salience. Secondly, the contact delivery mode slightly differed from the first questionnaire, sent and 

reminded by email exclusively, to the second questionnaire, at first sent by email, and then reminded 

both by email and face-to-face at the graduation day.  

The salience and the length of the survey as biases can also be pointed out in the second 

experiment of this study, which consisted of four groups of students that were asked to fill out 

respectively one, two, three and four different surveys throughout an academic year (Porter et al., 

2004), such as a longitudinal study would suggest. At the opposite of the first experiment’s group, the 

groups of students were all aware of the number of surveys they were going to be administered 

throughout the year. As all the surveys were delivered by email, the contact delivery mode cannot be 

considered as a bias. The experiment brought up two phenomena. The first one indicates that a higher 

prospect number of survey requests results in a higher reduction of responses. This phenomenon can 

be clearly observed in the response rates of the groups C and D, that were requested to fill out three 

and four surveys respectively. The second phenomenon indicates a significant and exponential 

decrease in the response rate at each newly administered survey.  

“Group A took only one survey and had a response rate of 60 percent. Group B took two 

surveys and the response rate dropped from 68 percent to 63 percent. Group C took three surveys and 

the response rate fluctuated from 54 percent to 58 percent to 47 percent. Group D dropped from 70 

percent to 44 percent to 46 percent to 47 percent.” (Porter et al., 2004, p. 68). 

As the number of surveys to be administered throughout the year was communicated to the 

participants, similarly to Apodaca et al.’s (1998), their research may not properly reflect the impact of 

multiple independent survey requests on response rates. Indeed, this research property might generate 

a higher respondent fatigue at an earlier stage. Moreover, Porter et al. (2004) admitted that the timing 
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and the salience of a survey could have impacted the response rates, specifically the dining survey 

administered to the group C. Finally, the authors of the study conceded as well that the wide timespan 

between the first and the second survey, over 4 months, might also have reduced the impact of the 

first administered survey on the response rate of the others, which weakens the validity of the study’s 

results. 

Mode of survey. 

Mode of survey is often confused with contact delivery mode or i.e. contact mode. Hence, it is 

important to show how different authours approach this topic. As presented in the aforementioned 

conceptual framework of a web survey process (Fan & Yan, 2009), contact delivery mode is one of 

the key factors within survey delivery step, that can significantly influence the response rates. The 

author discusses two possible understandings of the contact delivery mode. Firstly, it can be 

categorised based on the purpose of the message and as a result, the following can be distinguished: 

pre-notification, e-mail invitation, and reminder. Secondly, it can be understood as a tool used to 

deliver the survey and the following were given as examples: e-mails, mails, telephone, short 

messaging services. The conceptual framework developed by Fan & Yan (2009) describes the process 

of web surveys. In this case, a web survey is a survey mode. Changing a mode of survey can result in 

a situation, in which the conceptual framework in question is no more fully applicable. In other words, 

a new framework would need to be created for every mode. Also, according to Porter & Whitcomb 

(2007), one can distinguish between a contact mode (i.e contact delivery mode) and a mode of survey 

(i.e. survey mode). While the first refers to the tool, which is used to contact a respondent, the latter 

can be understood as a mode of survey being filled out by the respondent. For example, a respondent 

could be contacted by e-mail (the contact mode is an e-mail), but the survey would be filled out using 

Google Form or another application for surveys (the survey mode is web-based survey). Hence, 

contact mode does not equal to the mode of survey.  

Another observation made by Fan & Yan (2009) is that single and mixed mode surveys (i.e. 

surveys delivered by using mixed survey delivery modes) can be distinguished. The latter is when e.g. 

both traditional mail and e-mail are used to deliver the same questionnaire. It is done in order to 

combine the benefits of each of the methods and to diminish their individual weaknesses. Other 
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researchers have also studied phenomena of mixed mode surveys. For instance, Bandilla, Bosnjak, 

Couper, Kaczmirek & Neubarth (2008) conducted an experiment which concluded that using SMS as 

a pre-notification brings better results than using e-mails when measuring response rates. On the other 

hand, using SMS as an invitation brings worse results than e-mails. Finally, a combination of both 

SMS and e-mails proved to be most efficient in terms of increasing the response rates of web-based 

access panel surveys. Fan & Yan (2009) referred to multiple authors studying the impact of contact 

mode both in a single and mixed form and concluded that the influence it has on response rates can be 

both positive and negative. It will, however, be no further discussed, since it is the mode of survey 

that is the major focus of this paper. 

A lot of literature on the impact of survey mode on response rate was published. The following 

modes were often analysed and compared with each other: paper-based survey, web-based survey, 

telephone survey. Chatbot as a survey mode is not extensively covered in a literature, hence it is 

covered last in this chapter. 

Many researchers claim that web-based survey response rates tend to be lower than it is in case 

of other modes: paper-based (Jones & Pitt, 1999; Watt et al., 2002; Dommeyer et al., 2004; Ogier, 

2005; Ballantyne, 2005; Nair et al., 2005; Breakman et al., 2018), telephone surveys (Fricker et al., 

2005). For instance, Braekman et al. (2018) found out that response rates are almost four times higher 

in the case of paper-based surveys than web-based surveys. An important notice, however, is that the 

sample covered mostly doctors, hence, due to the specific characteristics of this group the results were 

more positive towards the paper-based mode. 

There are, however, some studies which recorded that response rates of web-based surveys can 

also be higher than it is in case of paper-based (Greenlaw & Brown-Welty, 2009; Cobanoglu, Warde 

& Moreo, 2001; Ansolabehere & Schaffner, 2014), and telephone surveys (Evans & Mathur, 2005; 

Yeager et al., 2011; Ansolabehere & Schaffner, 2014). For instance, Greenlaw & Brown-Welty (2009) 

explored response rates and costs of paper surveys, web-based surveys, and mixed mode surveys. 

Surveys were conducted in cooperation with the American Evaluation Association (AEA) and 

collected data related to salary and work. The survey’s saliency was considerably high and during a 

pilot study, the survey was estimated to be ten minutes long. An experiment was made by dividing the 
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sample (1986 participants) into three groups. The first group received web-based surveys only. The 

second group received a paper-based survey. The third group received both web-based and paper-

based surveys and could choose the preferred survey mode. The results showed that the response rate 

was highest in the mixed mode (60,27%), followed by web surveys (52,46%) and paper-based 

(42,03%). At this point, it must be stressed that response rate is not always the only indication whether 

a particular mode should be used or not. As discussed by Manfreda et al. (2008), if one would assume 

a constant cost in each of the survey modes, the response rates could change drastically due to e.g. 

using extra incentives with each of the surveys. In case of the aforementioned study conducted by 

Greenlaw & Brown-Welty (2009), the response rates would change in favour of web-based surveys, 

since their cost was multiple times lower (0,64 USD / response) than in mixed mode (3,61 UD per 

response) and paper-based mode (4,78 USD per response). The fact that researchers rarely test the 

constant cost condition might result in a lot of misunderstanding when discussing response rates of 

different survey modes. In the study of Berzelak et al. (2008) web-based surveys also appeared to be 

significantly less expensive than other modes. Therefore a question remains, whether in a scenario, in 

which the difference in cost between web-based surveys and other modes was used to improve the 

response rates of web-based surveys, e.g. by increasing the financial incentive to fill out the survey, as 

mentioned earlier, would it be possible to achieve much higher response rates in web-based surveys. 

Introducing this cost-related topic was relevant as it underlines the importance of being careful when 

comparing response rates between studies that could approach this or similar condition differently. 

Due to contrary results when measuring the impact of survey modes on response rates, 

subsequent researchers decided to conduct large-scale meta-analyses, which would analyse 

aggregated differences between various modes of survey (Cook, 2000; Nulty, 2008; Shih & Fan, 

2008; Manfreda et al., 2008; Anseel, Lieven, Schollaert & Choragwicka, 2010). For instance, 

Manfreda et al. (2008) claimed that no proper synthesis of studies on the impact of various survey 

modes on response rates has been done before. By conducting a meta-analysis of 24 papers (resulting 

in 45 comparison cases) of response rates in web-based surveys and other survey modes, the authors 

showed that the response rates of web-based surveys were on average lower by 11% compared to 

other modes. The authors of the study, however, admitted that the results could be biased and that the 
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response rates could potentially be much higher for web-based surveys if different methods and 

procedures, that are more appropriate for this mode of survey, were used by the researchers. Also, 

another significant bias could occur, which was not mentioned by the authors of this study but was 

discussed a decade earlier by Cook (2000) in regard to outcomes of meta-analysis studies. It is less 

likely for studies with worse than expected results to be published. Hence, an overestimation of 

response rates among different modes might occur.  

Berzelak et al. (2008) noticed that sending reminders to fill out a web-based survey was 

effective but not as much as it was in the case of other modes. As explained by Kittleson (1997) this 

sort of multiple follow-ups could be perceived as spam and result in non-compliance of respondents. 

It is important to stress that a particular mode of survey can not only impact response rates but 

also be more effective in terms of response rates when a sample has different characteristics. For 

example, a meta-analysis of 35 studies conducted by Shih and Fan (2008) showed that college 

students tend to be much more responsive than e.g medical doctors, teachers and the general 

population in regard to a web-based survey. It might be therefore reasonable to use web-based surveys 

when approaching students and paper-based survey when recipients represent the latter group. 

Braekman et al. (2018) confirmed that groups such as doctors are significantly less responsive to web 

surveys than non-doctors. Also, Anseel et al. (2010) reached valuable conclusions in this field. They 

conducted a large-scale quantitative meta-analysis of 2037 surveys (1995-2008) that covered over 1,2 

million of individual respondents (the largest set of response rates analysed to date) and found out that 

while overall response rates were lowest for top executives and highest for non-working and non-

managerial respondents, a non-managerial group of respondents was more likely to respond to web 

surveys than other groups (non-working respondents, consumers, managers, and top executives). It is 

very important to remember when making a study of response rates that each mode of survey might 

be perceived differently by various types of population. An aggregated result may often be irrelevant 

because population sample characteristics vary significantly among studies. 

Another interesting study conducted in the field of survey modes focused on the concept of 

survey mode preference (Olson, Smyth & Wood, 2012). The authors measured if giving a respondent 

a possibility to choose a preferred mode of a survey could have an impact on response rates. An 
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experiment with 1811 participant showed that slight improvement in response rates was recorded, 

however it was not consistent across all modes of surveys. An older but similar study conducted by 

Dillman, Clark, & West (1995) showed that there is indeed no impact on response rate. Due to the 

little and weak evidence, further studies in this field would be needed to explore the causation.  

It should be stressed that among all the variables affecting the response rates, year of a study is 

one of the most significant factors as response rates decreased over the past decades around the world 

(Fan & Yan, 2010). Logically, it is reasonable not to compare response rates between studies 

especially if there is a big difference in the year of publishing the studies. 

Finally, chatbots were also studied as a competitive mode of a survey. Harms & Schmidt (2017) 

tried to compare them to web-based surveys and understand the impact that a survey mode might have 

on completion rate, response rate, and data quality. A sample of 762 participants, who came from a 

commercial online panel, was randomly assigned to answer either a web-based survey or chatbot-

driven survey. Both surveys consisted of the same questions on the topic of media consumption and 

mobility. The questions were ordered in an exact manner but were adjusted to a more personal chat-

like style to increase conversational experience. There were 104 questions plus 17 questions on the 

survey itself, which gave 121 questions in total. The median completion time of the survey was circa 

13 minutes - 779 seconds for chatbots and 771 seconds for a web-based survey. The completion rate 

was higher in the case of the latter and equaled 93%, compared to 81% in chatbot-driven surveys. It is 

believed, however, that the difference between two groups was primarily due to technical problems 

with the chatbot, as in contrast to other studies conducted by the authors, most participants who did 

not complete the survey, quit in the first two questions. It is possible that also the length of the survey 

could bias the results, as chatbots are likely to perform worse than web-based surveys when too many 

questions have to be answered (Surveybot, 2018). 

Harms & Schmidt (2017) showed that chatbots as a mode of survey can have an impact on 

completion rate when compared with web-based surveys. According to their particular case, chatbot-

driven surveys performed worse, however, it must be stressed that the study was not free of biases, 

some of which were discussed earlier. Whenever completion rate is influenced, the response rate is 

influenced too. Hence, assuming that the aforementioned study was valid, it can be stated that a mode 
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of survey in case of chatbot-driven and web-based surveys can have an impact on both completion 

and response rates. 

To sum it up, when assessing the impact of survey modes on response rates, it can be easily 

noticed that the studies described above showed various and even contrary results. Some of them 

stated that web-based surveys performed better than other modes of survey, not including chatbots, in 

regard to response rate (Greenlaw & Brown-Welty, 2009; Cobanoglu et al., 2001; Ansolabehere & 

Schaffner, 2014; Evans & Mathur, 2005; Yeager et al., 2011; Ansolabehere & Schaffner, 2014), while 

others claimed the opposite (Jones & Pitt, 1999; Watt et al., 2002; Dommeyer et al., 2004; Ogier, 

2005; Ballantyne, 2005; Nair et al., 2005; Braekman et al., 2018; Fricker et al., 2005; Manfreda et al., 

2008). Despite the arguments, it remains clear that a mode of survey can significantly influence 

response rates and whether the impact is negative or positive, it might depend on other conditions of a 

study such as year of the study (Fan & Yan, 2010), sample characteristics (Shih and Fan, 2008; Anseel 

et al., 2010; Braekman et al., 2018), investment (Manfreda et al., 2008; Greenlaw & Brown-Welty, 

2009; Berzelak et al., 2008) and others (Fan & Yan, 2010; Cook, 2000; Nulty, 2008; Shih & Fan, 

2008; Manfreda et al., 2008). Chatbot-driven survey completion and response rates were studied by 

Harms & Schmidt (2017) and pointed at a better performance of web-based surveys in that case. 

Theoretical Framework 

Adom, Hussein & Agyem (2018) introduced the theoretical and conceptual framework as a way 

to specify the path of a study, make research findings more meaningful and ensure generalisation. The 

theoretical framework can be considered as a guide to the study or a foundation upon which it is 

developed, based on existing theories. Likewise, a theoretical framework is designed to avoid any 

deviation from accepted theories all along the research. Lederman & Lederman (2015) remind that a 

research that has no theoretical framework cannot pretend to any publication in an academic journal. 

Both researchers agree that a theoretical framework might be built upon an existing theory, in 

particular for quantitative studies, but it must not necessarily be the case (Lederman & Lederman, 

2015; Adom et al., 2018). Moreover, the development of a theoretical framework requires a very good 

understanding of the study and its purpose (Adom et al., 2018). As these researchers also indicated, 

the findings of the research “must corroborate, extend, or modify the existing theory that was 
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borrowed for the study” (Adom et al., 2018, p. 439). Appropriately, the theoretical framework has 

been built in such a way the findings could extend the existing theories. The authors of the present 

research have not only identified in the literature review that multiple web-based or paper-based 

survey requests could impact response rates, but also that mode of survey was a variable that likely 

affects response rates. The theoretical framework upon which the study is built is illustrated in figure 

2. 

 

Figure 2. Theoretical framework. 

Conceptual Framework 

According to Adom et al. (2018), the researcher clarifies the means by which the research 

questions would be explored, and/or the phenomena studied, through the conceptual model. 

Additionally, Saunders et al. (2009) specified that a deductive approach involves the development of a 

conceptual framework. That is, the authors of this research have conceptualised a model from the 

theories that underpin the present research, in other words, from the theoretical framework. The 

choice of a conceptual model is justified by the required adaptation of the accepted theoretical 

framework foremost introduced (Adom et al., 2018). The conceptual framework of the present 

research represents two independent variables, multiple survey requests and mode of survey, that 
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might have an impact on the dependent variable, response rates, within a specific environment that is 

healthcare. The conceptual framework is illustrated in figure 3. 

 

Figure 3. Conceptual framework. 

Hypotheses 

The prior literature review was divided into three distinct parts. The first part was intended to 

introduce the factors that could affect the response rates of web-based surveys, according to a 

multitude of studies meta-analysed by Fan & Yan (2009). These studies did not cover chatbots as a 

potential survey mode and revealed a lack of evidence in how multiple survey requests could impact 

the response rates. As a result, the second part of this chapter was dedicated to reviewing the previous 

research undertaken within the field of survey burden, survey frequency, multiple survey requests and 

their impact on response rates in longitudinal studies. This review showed a consortium between the 

researchers, which individually found out that these factors could indeed have an impact on the 

response rates of web-based and paper-based surveys. Nevertheless, none of the reviewed studies 

could generalise their findings to multiple modes of survey, and in particular chatbot-driven surveys. 

These findings brought the authors of the research to the third part of this chapter, aimed to review 

previous literature on the role of mode of survey in response rates, and specifically, from web-based 
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surveys to chatbot-driven surveys. Due to the lack of studies in this field, the review was extended to 

response rates’ comparison between web-based surveys and other modes of survey such as paper-

based and phone-based. This review highlighted contrary results in terms of the impact of the mode of 

survey on response rates, as a high number of factors appeared to influence it. Notwithstanding, most 

of the studies revealed a strong correlation between the mode of survey and the response rate, which 

leads the researchers to assume that chatbot-driven surveys would provide different response rates 

than web-based surveys. 

From this structured literature review, the hypotheses of the conceptual model have been clearly 

identified. Previous researches have demonstrated that multiple web-based and/or paper-based survey 

requests could impact response rates. As a result, the authors of this research proposed the following 

hypotheses: 

H0: Multiple survey requests do not impact response rates.  

H1: Multiple survey requests impact response rates. 

Previous researchers have revealed that different modes of survey could result in different 

response rates. Consequently, the authors of this research have postulated that: 

H0: Mode of survey does not impact response rates. 

H1: Mode of survey impacts response rates. 

To avoid potential misunderstanding, it must be stressed that both mode of survey and multiple 

survey requests are studied in regard to web-based and chatbot-driven surveys. In other words, the 

aforementioned hypotheses continue being presented in their generic form in order to avoid 

redundancy in further parts of this study. Only if these hypotheses are verified for both web-based and 

chatbot-driven surveys separately, they can be considered true.  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Methodology 

Research Philosophy 

The research philosophy indicates the researchers’ “personal view of what constitutes 

acceptable knowledge and the process by which this is developed” (Saunders & Tosey, 2013, p. 58). 

As Kuhn (1962) explained, a set of common beliefs and agreements has to be “shared between 

scientists about how problems should be understood and addressed” (p. 45). The research philosophy 

can be associated with one of the four major philosophies: positivism, realism, interpretivism and 

pragmatism (Saunders & Tosey, 2013), that each requires a different understanding of the branches 

mentioned above. Positivism implies the adoption of scientific methods to propose and test theories 

without the researcher being influenced by his values. Realism requires the researcher to show the 

truth independently of his values, even though he might be influenced by worldviews. Interpretivism 

relates to the study of social phenomena in their natural context, based on the researcher’s values. 

Finally, pragmatism focuses on the findings’ practical consequences and the consideration of multiple 

realities. 

To explore whether multiple survey requests over a short period of time impact response rates 

and whether this impact varies from the mode of survey (web-based survey and chatbot-driven 

survey), primary data are collected using the aforementioned modes of survey in a real context that is 

an experiment. Since the results would undergo a statistical analysis, the method used in this study is 

most consistent with the positivist research tradition. It should be considered, that positivism as a 

philosophy does not remain free of criticism, since its ability to represent the world based on people’s 

feelings and perceptions is very limited. However, providing for measurable objective phenomena, 

such as response rates in relation to survey modes and multiple surveys factors, it is well justified to 

follow this philosophy. Moreover, this philosophy more often refers to proposing and testing theories 

within a quantitative context. 

Saunders et al. (2009) suggested the importance of the following branches of research 

philosophy (i.e. paradigms): ontology, known as the perception of the nature of reality; epistemology, 

known as the regard that constitutes an acceptable knowledge; and axiology, describing the role of 

researcher’s own value. The positivist research philosophy possesses an objective and independent 
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ontology. The researchers of this study believe that focusing on observable phenomena and reducing 

them to simplest elements increase the probability of receiving the most credible results for this study 

and is, therefore, the most coherent approach (epistemology) to constitute knowledge. Also, 

maintaining an objective stance, remaining independent of the data and approaching the research in a 

value-free way (axiology) is important for the study (Saunders et al., 2009). 

Research Approach 

Saunders et al. (2009) pointed out that any research project involves the use of theory. The 

manner in which existing theories are considered and in which new theories are developed refers to 

the research approach. Trochim (2006) considered the deductive and the inductive approaches as the 

two broad methods of reasoning. The deductive approach represents the process to which the 

researcher builds hypotheses upon existing theories, and tests them to support or to contradict them 

(Creswell & Plano Clark, 2007). Collis and Hussey (2003) associated this approach to the anticipation 

of phenomena. On another hand, the inductive approach uses “the participants’ views to build broader 

themes and generate a theory interconnecting the themes” (Creswell & Plano Clark, 2007). Soiferman 

(2010) speculated that the inductive approach implies a quantitative study, whilst a qualitative study is 

associated with the deductive approach. Considering the decent number of studies that covers the 

impact of mode of survey and multiple survey requests on response rates, the sub-introduced 

hypothesis were logically asserted. In other words, the literature review of this present research 

enabled the researchers to build hypotheses upon existing theories, and test them to support or to 

contradict them, which refers to a deductive approach. Besides that, a deductive approach rather 

characterises the positivist philosophy of this study than an inductive approach would do (Saunders et 

al., 2009). 

Research Design 

The Layers Of Research Design, co-written by Saunders & Tosey (2013), illustrated the process 

of designing a research as an onion composed of layers that influence its final elements. In order to 

select the appropriate data collection techniques and analysis procedures, the authors have peeled 

back four layers: research purpose, methodological choice, research strategy, and time horizon. 
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Research purpose. 

The purpose of a research enables the researcher to address a question in such a way that the 

answer would either be explanatory, descriptive or exploratory. Likewise, the conduction of a research 

might be driven by the identification or the description of a concept, or the explanation or prediction 

of a situation or a solution (Saunders et al., 2009). While an explanatory research is aimed to establish 

causal relationships between conceptual model’s variables, for instance in quantitatively analysing 

and explaining the correlations between them, a descriptive research rather portrays or pictures a 

specific phenomenon as it actually is. This purpose can be often associated with an explanatory or 

exploratory study, in order to increase its attractiveness (Saunders et al., 2009; Robson, 2002). Finally, 

an exploratory study is strongly valued in discovering new insights, assessing phenomena in a new 

light or understanding the nature of a specific problem (Robson, 2002). This present study is not only 

aimed to discover how multiple survey requests impact the response rate of web-based surveys, such 

as other previous researchers have attempted to under a different light, this present study is also aimed 

to discover how this variable impacts the response rate of chatbot-driven surveys, as well as in a 

specific health-related environment. As a result, this research is aimed to bring new insights to 

previous studies that were limited to the impact of multiple web-based survey requests on response 

rates exclusively, or previous studies that undertook the comparison of different modes of survey 

without highlighting the impact of multiple survey requests. Moreover, the objectives of this research 

do not only consist in exploring the relationships between these variables but also presenting use 

recommendations to the healthcare industry. For all these reasons, the authors of this research believe 

that its purpose is exclusively exploratory.  

Methodological choice. 

According to Saunders et al. (2009), a research is either conducted with a mono, multi or mixed 

methodological choice. Whilst a mono method implies a single data collection technique and analysis 

procedure, a multi method refers to the combination of different quantitative or qualitative, but not 

both, collection techniques and corresponding analysis procedures. Finally, a mixed method intends 

the combination of quantitative and qualitative data collection techniques and analysis procedures. 

These two methods are particularly adapted to cases where the researcher is for instance led to study 
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complex phenomena, to combine confirmatory and exploratory research purposes, to adopt a 

collaborative and applied research, as well as led to explain contradictory results between different 

methods (Byrne & Humble, 2007; Saunders & Tosey, 2013). As the present study can be considered 

as very straight-forward, aimed to explore whether multiple web-based and chatbot-driven survey 

requests have an impact on response rates, instead of exploring and explaining the potentially 

complex nature of positive, neutral or negative correlations, mixed and multi method have been 

excluded. Subsequently, a mono methodological choice has been selected in order to express how 

multiple chatbot-driven survey requests could impact the response rates in comparison to web-based 

surveys. A mono method can be quantitative, which investigates why and how a phenomenon may 

occur, through mathematical and statistical analysis that provide objective results and quantified 

relationships, or qualitative, which implies that participant’s observations or documents are analysed 

in the researcher’s language (Yilmaz, 2013; Barnham, 2015). As the posteriorly introduced research 

strategy and previously specified research purpose are known to be particularly adapted to 

quantitative studies (Saunders & Tosey, 2013; Soiferman, 2010), and as the authors of this research 

sought for objective results and clearly identifiable relationships, a quantitative mono method has 

been privileged over all the others. 

Research strategy. 

The next layer of the research onion of Saunders & Tosey (2013) revealed to be the strategy or 

strategies that the researcher estimates the most suitable to his methodological choice, to address and 

answer his research questions. Even though any research strategy can be applied to any research 

purpose and research approach, rarely all of them are relevant for answering a particular research 

question, reaching the objectives of the study and respecting a specific research philosophy (Saunders 

et al., 2009). For this reason, the strategy of this research has mostly been built upon the first two 

objectives of this research: Find out how multiple chatbot-driven survey requests impact the response 

rates in comparison to web-based surveys; And subsequently, the research question: How do chatbot-

driven surveys perform in longitudinal health-related studies in regard to response rates compared to 

web-based surveys? As the methodological choice relates to a quantitative mono method, the case 

study, the survey and the experiment have been all considered as the research strategy. Due to the low 
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number of companies having adopted chatbots as a mode of survey, the authors of this study have 

rejected a case study, known to analyse a phenomenon within a real-life context (Saunders et al., 

2009). Despite the association of surveys to a deductive approach, the researchers consider that 

questioning people on the impact of multiple survey requests on their participation to surveys would 

more likely generate participant errors and biases. The experiment has been selected as the unique 

research strategy for several reasons. First of all, most of the previous studies on the impact of 

multiple survey requests on response rates have been processed with an experiment, such as Apodaca 

et al. (1998) and Porter et al. (2004), that both considered experiments as an opportune way to reflect 

the reality of a problem in a real context. Secondly, the experiment enables the researcher to study 

causal links; The effect of a change in one or several independent variables over a dependent variable. 

In the present research, multiple survey requests and mode of survey are two independent variables 

that might affect the dependent variable: The response rate. Furthermore, the experiment is not only 

often featured in social science researches, a field to which this present study can be partly associated 

with, as it closely relates to the science of researching, but it also tends to be used in exploratory 

studies. Finally, the experiment is normally associated with a positivism philosophy (Saunders & 

Tosey, 2013). In this study, the research strategy is detailed as follows: At first, a control group and an 

experimental group are designed with a similar-sized sample. While web-based surveys are 

administered to the control groups, chatbot-driven surveys are administered to the experimental 

groups. At a second level, each of these groups includes two subgroups: The first one being the 

control group, with four administered survey within two weeks; And the second one being the 

experimental group, with the same four surveys but administered in a different order, within two 

weeks as well.  

In fact, these administered surveys take part in a veritable longitudinal study that asks questions 

on alternative treatment to patients, that suffer from autoimmune diseases. The participants of this 

longitudinal study were not aware that an experiment was simultaneously conducted. Such a strategy 

enables the researchers to explore whether multiple survey requests impact response rates and whether 

chatbot-driven surveys suffer less from this impact in comparison to web-based surveys. 
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Time horizon. 

The time horizon over which the researcher conducts his research constitutes the final layer of 

the research design onion (Saunders & Tosey, 2013). The research question either implies a cross-

sectional or a longitudinal study. While the prior refers to studying a phenomenon at a particular time 

during a limited time period, the second one refers to studying the changes and the developments of a 

specific problem or question over time (Saunders et al., 2009). Despite the fact that experiments tend 

to be associated with longitudinal studies, the present research explores a phenomenon at a specific 

moment, the impact of multiple survey requests on response rates, based on the mode of survey, and is 

therefore undertaken in a cross-sectional time horizon, without observing potential changes in the 

results over time.  

Access to Data 

Accessing data is a critical aspect for the success of a research, that can easily lead the 

researcher to face practical and legal issues (Saunders et al., 2009). The research strategy that the 

researchers have set up does not require any particular physical access, such as visiting a corporation 

to collect data, but an online cognitive access exclusively. Such data is, in this research, collected 

through online surveys, that are exclusively sent to participants that have deliberately signed up online 

for the experiment. Likewise, each participant was an individual that was invited to participate, and 

therefore, free to accept or to deny his participation in the experiment. This strategy was not only set 

up to avoid obstacles in accessing participants but also to facilitate their recruitment; Through 

Facebook, that according to their terms and conditions, does not prohibit any academic recruitment 

via Facebook groups (Facebook, 2018). According to Saunders et al. (2009), the researchers’ desires, 

such as recruiting thousands of participants, have to also face the feasibility, that always takes over the 

preceding. The feasibility of this research was verified from the moment the research strategy was 

defined. For instance, the related issues to the intrusive aspect of the longitudinal study were supposed 

to be avoided through a sign-up process, which requested participants to read, understand and agree 

with terms and conditions. Nevertheless, recruiting participants for the longitudinal study behind the 

experiment was a difficult task; in particular as external researchers that had to be accepted by 
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Facebook groups’ admins before inviting members to participate. Further details on the recruitment 

process are described in the data measurement chapter of this paper.  

Research Ethics 

According to Cooper & Schindler (2008), ethics are “norms or standards of behaviour that 

guide moral choices about our behaviour and our relationships with others” (p. 34). Subsequently, 

research ethics refer to norms or standards that researchers should respect when designing the 

research, as well as collecting, processing and storing data (Saunders et al., 2009). In this research, the 

Danish code of conduct for research integrity, promoted by the code of academic conduct of the 

Copenhagen Business School, has been respected (Dean’s Office, 2018). Namely, the principles of 

honesty, transparency, and accountability have undoubtedly and strictly been respected by the 

researchers (Ministry of Higher Education and Science [MHES], 2014).  

The authors of this research made sure that no individual or no other entity could be harmed by 

the researchers or their actions. Indeed, well-thought research ethics and research strategy had been 

designed to enable participants to freely participate and leave the experiment at any time, as well as 

being informed on all the aspects of the longitudinal study and its results. In this process, a specific 

website had been built to display respectful terms and conditions, a privacy policy as well as a 

description of the study, frequently asked questions, and email address to contact the researchers, 

which can be compared to a participant information sheet (Saunders et al., 2009). All the individuals 

that were willing to participate had to read, understand and accept the description of the study, the 

privacy and policy and the terms and conditions, through an online consent form. In order to gain trust 

from people that were interested in the study but doubtful in regard to its authors that were studying e-

business instead of a medical branch, the participants were told that the longitudinal study included e-

business aspects, which was indeed the case. These regulations are further detailed and justified in the 

“Legal aspects” section of the next chapter. The researchers made sure that the participants were 

informed on how the data were collected, processed and stored, how confidentiality was ensured, 

which rights they could defend (e.g. request of changing or deleting data), how their data and 

confidentiality could be safely kept, etcetera. The researchers were also completely independent vis-a-

vis of the survey and chatbot industries, so the validity of the results could not be biased in any such 
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direction. Furthermore, the researchers ensured that the personal data of participants could only be 

collected and analysed by them, not be communicated to third parties, and stored during the time of 

the study exclusively.  

Despite all this, the researchers believe that a specific characteristic of the research could be 

negatively discussed: The fact that the existence of the experiment was relatively hidden to the 

participants, by its subject, a longitudinal study on alternative treatments for autoimmune diseases. 

Indeed, the participants were not directly told of the real purpose of the Master thesis of the 

researchers, but only told on the longitudinal study that these researchers were administrating to them. 

Even though this characteristic could be negatively perceived, the purpose of this research and its 

strategy required the researchers to proceed to an experiment which was not revealed to the 

participants of its subject. Moreover, the privacy policy, the description as well as the terms and 

conditions presented to the participants never assumed that the real purpose of this Master thesis was 

limited to the subject of the experiment, which is a longitudinal study on alternative treatments for 

autoimmune diseases. For instance, the researchers constantly named the aforementioned experiment 

subject as “this study”, and “being part of our Master thesis”. Additionally, as the researchers were 

also not willing to deceit participants, a complementary paper was going to be properly written to 

cover and to discuss the findings of the experiment subject. Nonetheless, a teleological view, such as 

defined by Saunders et al. (2009), defends that “the benefits of research findings would be weighed 

against the costs of acting unethically” (p. 184). Likewise, the means by which a researcher reaches 

his objectives, serve the ends of his research.  
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Measurement 

Data Collection Technique 

In this section, the research strategy, as introduced in the methodology chapter, is further 

detailed. The two first objectives of this research consist in measuring how two variables, the mode of 

survey and the number of repetitive survey requests, could impact the response rates of administered 

surveys within a health-related environment. Despite the existence of many different types of survey 

use in healthcare (Coville, 2011; Bailey et al., 2005), the researchers have decided to focus on patients 

and surveys that measure their overall satisfaction regarding treatments, such as surgeries, drugs, 

herbs, supplements, diets. Mono quantitative methods, which are particularly adapted to investigate 

why and how a phenomenon may occur, through mathematical and statistical analysis that provide 

objective results and quantified relationships (Saunders et al., 2009), have been studied in such a way 

that the researchers decided to proceed to an experiment to find out whether or not the mode of survey 

and/or multiple survey requests could affect response rates. Among different arguments for choosing 

this research strategy, such as presented in the previous chapter, it is important to remind that most of 

the previous studies on the impact of multiple survey requests on response rates have been processed 

with experiments. The researchers of this paper were willing to take a deductive approach; likewise, 

to base their research on previous studies in regard to multiple survey requests, and move them within 

a specific health-related field of application, as well as adding another variable to study its impact on 

response rates. For this reason, designing an experiment based on previous researchers’ strategy could 

increase the justification for using a deductive approach, as well as supporting the initial hypothesis 

and potential future comparisons with previous researcher’s findings.  

In this context, Apodaca et al. (1998) measured the effect of a longitudinal respondent burden 

on survey participation through the analysis of a continuous survey from the American Health Care 

Financing Administration (HCFA), which casually required a wider collection of information from the 

participants, by the mean of one or several interviews. Similarly, Porter et al. (2004) undertook two 

experiments to find out whether multiple surveys could impact the response rates. While the first 

experiment consisted in dividing participants into two groups, getting either one or two surveys, the 

second experiment consisted in four groups of students that were asked to fill out respectively one, 
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two, three and four different surveys throughout an academic year, such as a longitudinal study would 

demand. The researchers of this study have decided to design an experiment inspired by the 

aforementioned strategy. Even though the fundamentals of Porter et al.’s (2004) experiment remain, 

several aspects have still been changed. 

Experiment tools. 

In order to execute the experiment strategy of this study, the researchers developed a website 

and a web application; further named as cbs-thesis-research.com website and PA software 

respectively. While the website was primarily built to recruit participants (see recruitment chapter), 

and inform people on the study, the terms and the privacy policy (see legal aspects chapter), the web 

application was built under the form of a Software as a Service, to manage the entire process of 

experimenting, as described further in this chapter, and collecting data to analyse (see data analysis 

technique chapter). The website and the web application were both designed, developed and hosted by 

the researchers. PHP, HTML, CSS, SQL, Javascript, jQuery and Ajax were used as programming 

languages. Over 9’500 lines of code were written, and over 7 databases configured, that further held 

63’000 categories of data. A category of data is defined as any type of data that a user or the software 

generates by itself, such as an email address or a timestamp. The appendix L represents the database 

schema of PA software, that enabled the researchers to ensure that all the required data to answer the 

research question of this paper could be collected, stored and processed. Both the website and the 

software were internally and externally tested in order to drastically reduce the risk of technical issues 

during the recruitment process of the execution of the experiment. 

Control and experimental groups. 

The experiment of this study can be considered as multi-dimensional, as it implicates the test of 

two variables: mode of survey and number of surveys. According to the literature review, the first 

variable would imply a control group to which web-based surveys are administered and an 

experimental group to which chatbot-driven surveys are administered. These groups were respectively 

named “web-based group” and “chatbot-driven group”. The second variable would imply that the 

control group only receives one survey, and the experimental group four surveys as Porter et al. 

(2004) proceeded. However, this experiment’s design slightly differed from Porter’s for the following 

"49



reasons: it was conducted in a shorter period of time and both groups were aimed to receive the same 

number of surveys, but not in the same order. While the experimental group would have got survey S1 

(Disease triggers), survey S2 (Identification), survey S3 (Search) and survey S4 (Choice overview) in 

this exact order, the control group would have first got survey S4, survey S2, survey S3, and survey 

S1. Likewise, it could not only enable the comparison of response rates for survey S4 between both 

groups, since the control group would have not received any other survey beforehand, at the opposite 

of the experimental group, but it could also enable the researchers to make further comparisons and 

verifications between all surveys for both groups, specifically for survey S1 (Disease triggers), as 

well as receive more responses for each administered survey, since at the end all of them were 

administered but in a different order. Furthermore, administrating all the surveys to all the participants 

aimed to ease the recruitment of participants, decrease the risk of disappointment, and facilitate the 

design of the longitudinal study. These groups were respectively named “group B” and “group A”. 

Due to the multi-dimensionality of the experiment, there were, therefore, four groups under four 

different regimes. Likewise, S4 (Choice overview) was either the first or the last survey to be 

administrated, and the mode of survey was either web-based or chatbot-driven. 

Table 2. Experimental and control groups. 

It must be stressed that further formulations such as “survey number 1”, “survey 1” or “1” might be 

used in reference to the strict order of surveys, which in that case would reflect either survey S1 in 

group A or survey S4 in group B. 

Groups Description

A-web Mode: web-based survey 

Order: S1, S2, S3, S4

A-bot Mode: web-based survey 

Order: S1, S2, S3, S4

B-web Mode: web-based survey 
Order: S4, S2, S3, S1

B-bot Mode: chatbot-driven survey 
Order: S4, S2, S3, S1
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Experiment subject. 

Designing such an experiment requires that a subject is presented to its participants (Saunders 

et al., 2009). In this research, a health-related subject has been conceived in order to increase the 

validity of the findings and to make better assumptions on their application in the healthcare 

environment. In fact, a veritable longitudinal study on alternative treatments for autoimmune diseases 

was designed and administered to patients that suffer from autoimmune diseases. Evidently, these 

participants were not aware that an experiment was simultaneously conducted, so their behaviour 

could not be malignly affected by their knowledge of the primary purpose of this research. 

Nevertheless, it was essential for the researchers to build a veritable longitudinal study that could be 

not only interesting but also helpful for people that suffer from autoimmune diseases. For this reason, 

much time and effort have been devoted to developing a “secondary” research paper with its own 

methodology, data measurement, findings, and analysis. In order to build a proper longitudinal study 

that fulfils the objectives of the researchers, the interests of its participants, the methodological 

requirements for validating such a “secondary” study on alternative treatments for autoimmune 

diseases, as well as the required aspects of this paper’s research strategy and objectives, four surveys 

have been designed. 

Choosing a longitudinal study over a cross-sectional study was intended to imitate the reality of 

the healthcare market that often requires survey makers to survey patients on treatments in the long 

run, and observe changes over time (Paus-Hasebrink, Sinner & Prochazka, 2014). That said, the 

longitudinal aspect of this subject should not be confused with the cross-sectional time horizon of this 

research (see time horizon chapter). Adopting such a type of study involved respecting several rules, 

such as recruiting participants at the first place, through a process of signing up for instance, and then 

start surveying them during a period of time instead of at a specific time (Saunders et al., 2009). 

Cornish (2002) reminded the reader that a longitudinal study implicates follow-ups as well as keeping 

track of all the respondents and their respective participation. 

Experiment strategy. 

According to Saunders et al. (2009), a classic experiment strategy requires different actions 

from the researchers in a specific order. At first, the participants are randomly distributed into the 
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experimental group and the control group. In this research, the participants were indeed randomly 

distributed in the four afore-listed groups. Then, the researchers can manipulate the independent 

variables and measure their effect on the dependent variable after each manipulation. In this research, 

the dependent variable was the response rate, and the independent variables were the mode of survey 

and the number of survey requests.  

All surveys needed to be sent to the right participants and at the right time, according to a 

specific schedule (see table 3). The researchers defined the number of administered surveys based on 

Porter et al. (2004); Four surveys being considered as enough to highlight a salience bias that would 

affect a specific survey, as well as to discover an eventual multiple survey requests effect. The 

experiment also required the researchers to opt in a specific software for creating Facebook 

Messenger chatbot-driven surveys. Even though several providers could be easily found on the web, 

such as Surveymonkey or Chatfuel, all of them were lacking at least one of the important surveying 

features such as an option to anonymize respondents’ personal data, which was necessary in this kind 

of an experiment or a relatively unlimited number of questions and responses. Finally, the researchers 

found Surveybot (2018), that could offer a Facebook Messenger survey bot builder in a bêta version 

and included all the necessary features sought by the researchers. In order to decrease the costs of 

using the software, the researchers contacted the founder and made an agreement for using the bêta 

version for free. Regarding web-based surveys, adopting the free provider Google form appeared 

reasonable for the researchers, not only because of its popularity, widely recognised all over the world 

(SimilarTech, 2018), but also for the features that it offers. 

Moreover, all surveys needed to be sent under the same conditions, in order to decrease the 

impact of external factors on response rates. For instance, the custom-built PA Software was required 

to automatically send all the surveys at different dates but at a similar time during the day, at UTC 

18.30 exactly. While European participants could be at home after work, Americans participants could 

be having lunch and Australians having breakfast before work. Even though the time was 

systematically similar, the sending date could evidently vary from groups A and groups B. The 

researchers configured the PA Software in such a way that each survey was automatically sent in an 

interval of three days. Such a short interval was not only motivated by the limited timeframe of the 
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experiment, but also by the increasing use of surveys and longitudinal studies in healthcare (Coville, 

2011), that drastically change the frequency at which patients receive surveys. The contact mode, 

which is the means by which surveys are sent, was also the same for all the surveys. This aspect was 

notwithstanding widely discussed by the researchers, due to the different nature of chatbot-driven 

surveys and web-based surveys. Indeed, while web-based surveys are mostly and naturally sent by 

email, chatbot-driven surveys are nearly and exclusively sent by Facebook Messenger instead of 

emails. Likewise, while sending Google Form surveys by email would perfectly represent the reality 

of web-based surveys, sending chatbot-driven surveys by email would not reflect it, and therefore 

create a potential bias, as the actual number of reached participants via email could be lower than via 

Facebook Messenger. On the other hand, several technical aspects forced the researchers to send all 

surveys by email. Specifically, assessing the number of clicks per survey was only possible by 

sending survey links by email, such as sending identification codes that could enable the researchers 

to track the responses of the same participant throughout the surveys. Nevertheless, the 

aforementioned bias was supposed to be reduced by checking the validity of each email address 

entered through the sign-up page of the PA website. 

For the sake of sending chatbot-driven surveys under the same conditions as web-based 

surveys, the researchers did not only choose to send all the survey links by email but also to send an 

identical message to all participants, regardless of the group. Each message included four types of 

data: a personal link to the survey, a personal identification code, an introductory message as well as a 

“Terms & Conditions” reminder. The messages were also automatically generated and sent by the PA 

software. The personal link was built based on the participant ID and the survey ID, so the software 

could, therefore, be able to know which participant had been redirected to which survey, as well as to 

assure the security and the validity of several types of collected data. A personal identification code 

was also sent by email and then requested at the first question of each survey. Such a code was 

justified because the researchers could then not only ensure that the respondents had indeed signed up 

for the study, but also be able to connect all the four surveys’ responses of a participant with each 

other. The introductory message invited the participant to fill out the sent survey, and the “terms & 
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conditions” reminded the participants why they had got such an email, and that they were free to leave 

the study at any time. See appendix A for an example of the email. 

The PA software had also programmed a reminder for each sent survey. Such a feature was 

justified by the fact that the eight main emails of the experiment were individually sent at different 

dates, and therefore not all at the same day of the week (see table 3). In order to decrease a bias 

related to this difference, the researchers opted in an additional email for each survey, sent at a 

different date and to all participants that had not responded or clicked on the link of the same survey 

previously distributed. The reminders were sent by email, two days after the main emails, and 

contained the same message with a few words being changed (see appendix A). Due to the nature of 

chatbot-driven surveys, Surveybot could also send reminders to participants, under the form of 

Facebook Messenger notification, that had started to fill out the survey but did not fully complete it. 

Notwithstanding, Facebook Messenger notification could not be sent to participants that had not 

started the survey. Hence, the researchers decided to send no reminders via chatbots at all but use e-

mail for that purpose. Using the same contact mode for the main emails and reminders allowed for 

maintaining the same conditions for chatbot-driven and web-based surveys. 

Survey Type Date Day of the Week Groups

S1a Standard 05.08.2018 Sunday A-bot / A-web

S1a Reminder 07.08.2018 Tuesday A-bot / A-web

S2a Standard 08.08.2018 Wednesday A-bot / A-web

S2a Reminder 10.08.2018 Friday A-bot / A-web

S3a Standard 11.08.2018 Saturday A-bot / A-web

S3a Reminder 13.08.2018 Monday A-bot / A-web

S4a Standard 14.08.2018 Tuesday A-bot / A-web

S4a Reminder 16.08.2018 Thursday A-bot / A-web

S4b Standard 14.08.2018 Tuesday B-bot / B-web

S4b Reminder 16.08.2018 Thursday B-bot / B-web

S2b Standard 17.08.2018 Friday B-bot / B-web

S2b Reminder 19.08.2018 Sunday B-bot / B-web
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Table 3. List of emails. 

Survey design. 

As surveys can suffer from biases (Saunders et al., 2009), the researches were required to 

design surveys with a limited impact of length and comprehension on response rates for instance, so 

that the number of participants who leave the study could be relatively controlled, and therefore 

would not interfere with the impact of mode of survey and number of recurrent survey requests.  

The length of the surveys was limited to eight questions each. It was not only necessary to 

make them of equal length so that such a bias could be avoided, but it was also important to keep 

them short, so the response rates could remain relatively high. The length of these surveys could be 

considered as neutral vis-a-vis its impact on responses rates, due to the fact that all surveys had the 

same number of questions, and hence are equally impacted by this number. As mentioned in the 

literature review, Surveybot (2018) stated that chatbot-driven surveys were meant to better perform 

with a limited length. 

The content of the four surveys could be either similar, in such a way that the longitudinal study 

would then imitate patient-reported outcomes initiated by clinics and sent on a regular basis (e.g. 

secondary effects report), or completely different, so they would rather correspond to a series of 

surveys sent by clinics, pharmaceutical companies or health-related entities in a short period of time, 

that could suit different purposes (e.g. treatment efficiency, satisfaction, etc). As for both options, the 

participants would have still signed up for taking part to the study, certainly by interest, it is believed 

that none of these options would have a significantly bigger impact on response rates over time. For 

this reason, and because the researchers were personally interested in asking a series of different 

questions on alternative treatments for autoimmune diseases, instead of repeating the same survey 

S3b Standard 20.08.2018 Monday B-bot / B-web

S3b Reminder 22.08.2018 Wednesday B-bot / B-web

S1b Standard 23.08.2018 Thursday B-bot / B-web

S1b Reminder 25.08.2018 Saturday B-bot / B-web
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over a short time, which would also make little sense knowing the objective of the longitudinal study, 

four different surveys were sent. Furthermore, the aforementioned experiment design could enable the 

comparison of the same survey in two different groups (e.g. S4 from group B vs. S4 from group A) 

without a Saliency bias, which was not the case in Porter et al. (2004)’s experiment. 

All the questions of the survey were designed in such a way that Surveybot could add them to 

chatbot-driven surveys, as well as Google Form to web-based surveys. For example, Surveybot could 

not allow questions that hold more than 300 characters, which wasn’t the case with Google Form that 

had no limitation. Also, Google Form and Surveybot could not propose the same types of question as 

well as the same options. Despite these design constraints, the questions of the surveys were identical 

for both modes of survey. Similarly, it was also important to design understandable questions that 

were well commented in order to diminish the risk that participants drop out from a survey or the 

study. 

Surveys. 

The longitudinal study, likewise the subject of the experiment, was made of four different 

surveys. As they were not administered in the same order to both groups A and groups B, the 

researchers had to make some small adjustments to these four surveys, and therefore design eight 

different surveys. These small adjustments were mostly limited to the introductory description of each 

survey as well as to the thankful message at the end of each of them. 

The survey S1 was called Disease triggers and its content was related to basic autoimmune 

disease information and what triggered the respondent’s disease. The survey S2, titled Identification, 

was aimed to identify and question the most effective alternative treatment according to the 

respondent. The survey S3, called Search, was strongly related to the ebusiness aspect of the 

longitudinal study, as introduced to the participants on the PA website. Indeed, this survey questioned 

participants on how they tend to search for alternative treatments and their relationship vis-a-vis 

internet technologies to satisfy their health-oriented needs. Finally, the survey S4, named Choice 

overview referred to a variety of alternative treatments that the respondent had tested. The surveys S4 

(Choice overview) and S1 (Disease triggers) were most interesting to the researchers in terms of the 
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experiment since they were the ones that were compared between two independent groups A and B in 

regard to response rates. 

Data Source 

Population and sample. 

According to Saunders et al. (2009), sampling techniques enable the researcher to collect and 

analyse data from a limited number of people, or subgroups, rather than an entire population, which 

the study may concern. In some cases, surveying an entire population is feasible and realisable, but in 

most cases, the population is either too large or too demanding to survey within a limited timeframe 

and budget. As specified in the data collection technique chapter of this research, this section 

discusses how the human subjects that participate in the experiment have been selected, and not how 

the human subjects for the study behind the experiment, on alternative treatments for autoimmune 

diseases, have been selected. 

Defining the population of the experiment required to go through a top-down approach. As the 

experiment represents a strategy to explore whether or not chatbot-driven surveys could provide 

higher response rates than web-based surveys within a healthcare environment, at first the population 

was undoubtedly limited to patients, clinics and other health professionals. Then, the population was 

narrowed down to patients exclusively, in order to strengthen the validity of the experiment’s findings 

for a specific application of surveying within the healthcare environment. As argued in the 

background section of this paper, patients are getting more often surveyed than other health-related 

populations (Coville, 2011; Bailey et al., 2005). Acknowledging the fact that surveying patients can 

have various purposes; such as clueing pharmaceutical companies on the overall effectiveness of 

treatments (Kishore, 2016), evaluating the satisfaction of patients after a clinic stay (Coville, 2011) or 

a surgery (Bailey et al., 2005), etcetera; the population was diminished to patients that are surveyed on 

their overall satisfaction of treatments. Despite the afore-described methodological redefining, the fact 

that almost any human can be considered as a patient requires to continue the process of redefining, 

and so, to improve the validity of the findings. Subsequently, the researchers decided to define the 

population of this study as including all the patients who suffer from one or several autoimmune 
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diseases. Such a decision was not only motivated by the personal interest of the researchers in 

autoimmune diseases, but also by the consequent number of people that suffer from autoimmune 

diseases and the importance of finding effective treatments for such diseases (Chandrashekara, 2012), 

and so the relatively high interest for pharmaceutical companies, clinics and other entities to survey 

this category of patients. 

From a defined population, one or several sample techniques must be used in order to 

determine a sample of human subjects (Saunders et al., 2009). Sample techniques can be either 

representative or non-probability. While a representative sampling implies that the probability of 

“each case being selected from the population is known and is usually equal for all cases” (p.213), a 

non-probability sampling indicates that “the probability of each case being selected from the 

population is not known” (p.213). Because the wide population cannot be clearly defined under the 

form of a list, and because verifying some aspects of the identity of the human subjects was necessary, 

a representative sampling has been pushed aside. Moreover, the fact that statistical inferences on the 

characteristics of the population are not pursued, strengthens the choice of a non-probability sampling 

technique. 

Among the sampling techniques suggested by Saunders et al. (2009), there are such as quota 

sampling that usually fits interviews, purposive sampling that usually corresponds to case studies, 

snowball sampling that is adapted to unclearly defined cases, and self-selection sampling that invites 

members of the population to participate. Unmistakably, the latest enables the researchers to create a 

sample that simulates a longitudinal study on alternative treatments for autoimmune diseases. In order 

to identify the individuals that were willing to take part in the research, Facebook has been used as the 

main and only media to reach them. Using Facebook as the only media to recruit participants was 

necessary in order to be sure that participants could open a chatbot-driven survey with a Facebook 

Messenger account. Choosing such a sampling technique facilitated the acquisition of enough human 

subjects and the certainty that they were interested in the longitudinal study.  

The targeted sample size wasn’t based on any rule. In fact, between 800 and 1000 participants 

were targeted to make up a seemingly good sample size. The objective was therefore to reach 200-250 

participants for each group. It was a requirement to reach the same amount of participants for each 
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group, but not having similar population characteristics, because as mentioned earlier, statistical 

inferences on the characteristics of the population were not pursued. Nevertheless, each participant 

was required to communicate his gender, age and continent, not only for detecting any eventual non-

statically grounded correlation but also for supporting the validity of the findings and for arguing on 

their generalisability. 

The actual sample size, obtained via the self-selection sampling technique, amounted to 808 

human subjects that had deliberately signed up for the study. Each of the four groups had therefore 

202 participants from all the continents and aged from 18 to over 64 years old.  

Table 7. Gender distribution. 

A considerable inequality resides, as women tend to be radically more affected by autoimmune 

diseases (American Autoimmune Related Diseases Associations, 2018). 

Table 8. Age distribution. 

Group Female Male

Group A-web 191 14

Group A-bot 184 14

Group B-web 191 14

Group B-bot 184 16

Total 750 58

Group 18-24 25-34 35-44 45-54 55-64 65+

Group A-web 8 51 52 46 38 10

Group A-bot 8 39 57 46 39 11

Group B-web 9 34 56 56 37 13

Group B-bot 10 43 48 46 43 8

Total 35 167 213 194 157 42
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Table 9. Continent distribution. 

A considerable inequality resides, possibly due to the language, accessibility to Facebook services 

and trend for being a member of health-related Facebook groups. 

Legal aspects. 

Neuhaus, Polze and Chowdhuryy (2011) believe the regulations and legal challenges 

counterbalance the excitement for IT technologies within the healthcare industry. In this section, 

health-related regulations and data protection will be discussed to cover the rights and the obligations 

of the researchers and the participants of the experiment. It is necessary to understand that two 

specific aspects of this research required a great legal attention: the recruitment process through a 

custom-built website; and the surveying process of human subjects. 

Related to recruitment. As the authors of this research needed a custom-built website to 

facilitate the recruitment of participants, to analyse the panel, to track the performances of each 

Facebook post, as well as to send automatically the right surveys to the right panel groups, it was 

crucial to build a complete website that complies with the General Data Protection Regulation of the 

European Union (European Commission, n.d.). Any internet user that visited this website, whether or 

not he signed up for the study, had to read, understand and accept the terms and conditions as well as 

the data privacy policy of this website.  

The General Data Protection Regulation (GDPR) replaced the EU Directive 95/46/EC, which 

described the minimal standards that have to be guaranteed in the processing of personal data 

Group Europe N. America S. America Africa Asia Oceania

Group A-web 50 135 5 3 4 8

Group A-bot 49 131 2 1 4 13

Group B-web 46 142 1 3 4 9

Group B-bot 57 128 1 1 5 6

Total 202 536 9 8 17 36
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(Neuhaus et al., 2011). This new regulation applies to any individual, company or organisation that 

processes (e.g. collects, stores and/or manipulates) personal data related to individuals in European 

Union (European Commission, n.d.). As this study required the processing of personal data from a 

pool of European participants, the researchers were required to comply with the GDPR, and therefore, 

to take several precautions while developing the experiment, the website, the terms and conditions as 

well as the data privacy policy. For instance, the GDPR requires the data processor to be transparent 

and to store data that carry a specific purpose for the shortest time as possible; as well as it attributes a 

range of rights to individuals whose data is collected, such as the right to information, modification, 

and deletion (European Commission, n.d.). As this recent regulation is considered as very strict in 

comparison to other country-specific data protection regulations, no other has been identically 

studied. 

Related to surveys. As the health industry is one of the most regulated sectors, due to the 

sensibility of personal data, several American (U.S.) and European (E.U.) laws that regulate the 

collection of health-related data have been carefully studied. Specifically, the authors of this research 

sought compliance with the American’s Health Insurance Portability and Accountability Act (U.S. 

Department of Health & Human Services, 2018; Neuhaus et al., 2011) as well as the European’s 

Regulation 2016/679 (2016) on the protection of health-related personal data (European Patients 

Forum, 2016) in order to survey a panel of participants on health-related issues, that were recruited 

through the aforementioned custom-built website.  

The Privacy Rule standards of the Health Insurance Portability and Accountability Act 

(HIPAA), issued by the U.S. Department of Health and Human Services (HHS), establishes a set of 

U.S. national standards for the protection of certain health information. Specific, this set of rules 

addresses the use and disclosure of the health information of U.S. individuals by entities that are 

exposed to it, as well as “standards for individuals’ privacy rights to understand and control how their 

health information is used” (U.S. Department of Health & Human Services, 2013). The entities that 

are exposed to the Privacy Rule standards must either be health providers (e.g. doctors, clinics, etc), 

health plans (e.g. insurances) or Clearinghouses (Centers for Medicare & Medicaid Services, 2018). 

The authors of this study have therefore not applied for any HIPAA certification. 
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The European’s Regulation 2016/679 (2016) on the protection of health-related personal data 

provides more rights to patients to be better informed about the collection, process, and storage of 

their personal health-related data, that are considered as sensitive data (Official Journal of the 

European Union, 2016). Essentially, this regulation relates to the more recent General Data Protection 

Regulation of the European Union. 

Related to special terms. As the services of Google LLC, specifically Google Form, the 

services of Surveybot Ltd and the services of Facebook Inc. have enabled the researchers to design 

and to distribute the surveys, as well as to collect, to process and to store data from participants, it was 

necessary to adopt the terms and conditions of the website. Indeed, these three services possess their 

own terms and conditions that do not provide any protection to the survey maker (the “researchers”) 

when collecting, processing and storing data issued from their services. For instance, Google LLC 

specifies on his website that their “Services display some content that is not Google’s. This content is 

the sole responsibility of the entity that makes it available” (Google LLC, 2018, n.d.). Even though 

the US and EU law doesn’t require the survey maker to write and attach terms and conditions to their 

surveys (Godwin, 2018), the authors of this study added special terms to the terms and conditions of 

the website in order to remind participants about the nature of the surveys and the limited 

responsibility that could be attributed to the researchers when it comes to using third services to fill 

out surveys. A link and a reminder to read and to accept the terms and conditions of the website was 

attached to each survey distributed via Google Form and Surveybot. 

Recruitment. 

Recruiting an acceptable number of participants in the experiment, such as defined in the 

previous chapters, necessitated to design and follow a scheduled recruitment process. At first, the 

researchers coded the website cbs-thesis-research.com as well as the PA Software. The technical 

aspect of these IT tools is described in the data collection technique section of this chapter. The 

website was built to present the longitudinal study on alternative treatments for autoimmune diseases, 

the background and motivations of the researchers, the privacy policy as well as the terms and 

conditions as described in the previous sections of this chapter. The homepage included as well a form 

to sign up for the study. On the other hand, the PA software was designed to measure and track the 
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performance of each Facebook post as well as the number of participants in each group, per age, 

gender and continent. Further statistics were also available to help the researchers follow closely the 

recruitment process and the execution of the experiment. 

Secondly, the researchers identified health-related Facebook groups, which had gathered people 

suffering from autoimmune diseases. According to the American Autoimmune Related Diseases 

Associations (2018), more than a hundred different autoimmune chronic diseases could be 

distinguished. For this reason, the researchers decided to focus on the few that were relatively popular 

and often discussed on Facebook. The selected list of autoimmune diseases included: Addison’s 

disease, Alopecia, Autoimmune hepatitis, Celiac disease, Chronic Fatigue Syndrome, Crohn’s disease, 

Eczema, Fibromyalgia, Graves’ disease, Hashimoto’s thyroiditis, Immune thrombocytopenic purpura 

(ITP), Lupus, Lyme disease chronic, Meniere’s disease, Multiple sclerosis (MS), Psoriasis, 

Rheumatoid arthritis (RA), Scleroderma, Sjögren’s syndrome, Type 1 diabetes, Type 2 diabetes, 

Ulcerative colitis (UC) and Vitiligo.  

Once the list of targeted autoimmune diseases was established, the researchers created a 

spreadsheet that could include all the Facebook groups to which they had applied. Since a vast 

majority of the targeted Facebook groups were closed to the public, the researchers were required to 

apply to become a member, before being able to see the content of these groups and to publish posts 

to invite other group members to participate in the study. In most cases, applying to a Facebook group 

necessitated answering a series of question, so that the administrator could decide whether the 

researchers’ application should be accepted, ignored or rejected. Various strategies were therefore 

iterated to optimise the chances of being accepted to these Facebook groups. In order to measure and 

to track their effectiveness, the aforementioned spreadsheet was created as well and regularly updated 

for this purpose. In this spreadsheet, the following information could be displayed for each Facebook 

group: URL, name, disease category, number of members, date of application, existence of a post, 

existence of a comment, and a unique sign-up link. After having studied the impact of the first 

Facebook posts, the researchers assumed that each Facebook group would more likely provide up to 6 

participants on average. Hence, becoming a member of 100-200 groups represented a coherent 

objective.  
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Then, the researchers could start recruiting by the means of a message posted in each Facebook 

group they were a member of. Even though several types of the message were tested, all of them 

included the following information: “And so, I would be grateful if you could fill out a very short 

survey (8 questions). Depending on your answers, I might ask you for additional information through 

additional surveys (max. 4 surveys in a two-week timespan). You don’t have to complete all of them 

and you can leave the study at any time.”. All types of message are fully available in the appendix G. 

Each message posted in a Facebook group had to include a unique link to the homepage of the cbs-

thesis-research.com website, where group members could sign up for the study. This unique link (e.g. 

cbs-thesis-research.com/ participate/119) was automatically generated based on the Facebook group 

ID so that the PA software could retrieve the number of recruited participants per group. The 

researchers were willing to post at least one recruitment message in each Facebook group, one 

additional comment and one final reminder under the form of a comment. In fact, it was also 

necessary to reply to the comments left by other Facebook members. Quickness, consistency, and 

effectiveness were required to reply and so to limit the risk that the administrators of the Facebook 

group ban the researchers. Indeed, comments of fear, doubt and/or hate could be regularly felt, mostly 

due to the background of the researchers and the sensitivity of the topic. In order to increase the 

number of experiment sign-ups per group and avoid these comments to affect the decision of an 

administrator to delete the post and remove the researchers from the Facebook group, several writing 

and Facebook profile strategies, such as changing the profile picture of the researcher(s), were also 

tested. The latter improved a sign-up rate up to even four times when a formal, professional, business 

profile picture of one of the researchers was replaced by an informal and friendly one. Replies from 

other Facebook group members could lead the researchers to post up to 35 replies per post. Some 

examples of comments of fear, doubt and/or hate, as well as some replies, can be found in the 

appendix H. 

Finally, a group member that was interested in the study could click on the link in the Facebook 

post and thus access the cbs-thesis-research.com website’s homepage where a form to sign up could 

be found. A participation was registered provided that the email address had not been already used; 

the gender, the age, and the continent were selected; the terms and the privacy policy read, understood 
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and accepted; the user could be safely authenticated, so that also no bot could have signed up for the 

study. As soon as participation was registered, the PA software could randomly but equally distribute 

all participants in the four different groups of the experiment. An email of confirmation was also sent 

to all the participants (See appendix A). 

At the end of the recruitment process, the cbs-thesis-research.com website’s homepage was 

modified to inform new visitors that it was no longer possible to sign up for the study. 

Tables 10 and 11 represent a quantitative assessment of the entire recruitment process. Table 10 

indicates the number of recruited participants in comparison to the number of reached Facebook users. 

Table 11 displays the number of posts in comparison to the number of Facebook groups to which the 

researchers apply, as well as an overview of the possible outcomes for each Facebook post: the post 

was priorly accepted or refused by an administrator; the post was removed and the researcher(s) 

banned the same day; the post was removed and the researcher(s) banned at a later stage; the post was 

voluntarily removed by the researcher(s) due to an extreme amount of hate, a threat to their integrity 

and/or safety, an attack on their own privacy, or a misinterpretation of the Facebook group shared 

doctrine.  

Table 10. Recruitment overview. 

Only the FB groups in which the recruitment took place are included in the table. 

Category Absolute Relative

Average size of FB groups 8,170 -

Median size of FB groups 3,278 -

Sum FB groups population 1,544,183 100%

Number of experiment sign-ups 808 0.05%
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Table 11. Recruitment outcome. 

Note that “Banned from group (early/long)” may include statistics from other categories.  

Data Analysis Technique 

Data type. 

According to Saunders et al. (2009), it is important to identify the data type before undertaking 

quantitative analysis, since it indicates which analysis techniques should be used. The type of data can 

be divided into two main categories: numerical and categorical. Further, the numerical data consists of 

interval, ratio, continuous and discrete data types, while the categorical data can be divided into 

nominal (either binary i.e. dichotomous, or non-binary data) and ranked (ordinal) data types. Since 

this study analyses the impact of two variables on response rates, mode of survey and multiple survey 

requests, a respondent can either respond to a survey or not. He or she can also after opening the 

survey complete it or not. The results are presented in percentages or proportions too. This indicates 

that the data type is dichotomous. In other words, the variables are binary and have only two 

categories (Brunette & Nelson, 2006). Completion rate as a supportive variable is logically also of 

binary type. Only a respondent’s unique reference code could potentially be treated as a nominal non-

binary variable.  

Category Number Relative Relative

Approximate number of sent 
FB group applications 950 100.00%

FB Group membership 190 20.00% 100.00%

Post accepted 129 13.58% 67.89%

Post refused 13 1.37% 6.84%

Banned from group (early) 17 1.79% 8.95%

Other reasons of leaving 31 3.26% 16.32%

Banned from group (long) 65 6.84% 34.21%
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Below is presented a list of the variables together with their data types in brackets and 

categories in the top row (see table 4). All of them are used in the final data analysis. It must be 

stressed, that all the dependent variables refer to the number of survey responses collected within 72 

hours, i.e. three days, from the send-out date of a particular survey, which allowed for equal treatment 

of all the surveys. A full description of each of the presented variables can be found in the Appendix 

S. 

Table 4. Variables - data types and categories. 

Data manipulation and layout. 

The data was extracted from three different softwares: own PA software built for the purpose of 

the study, Surveybot (by Surveybot Ltd) and Google Form (by Google LLC). Since each of the 

softwares resulted in significantly differently formatted data, it had to be re-edited in such a way that a 

Subject identifiers Independent variables Dependent variables

reference_code  
(nominal non-binary)

group_based_on_order  
(binary)

disease_triggers_responded_72h  
(binary)

mode_of_survey  

(binary)

identification_responded_72h 

(binary)

search_responded_72h 

(binary)

choice_overview_responded_72h 
(binary)

disease_triggers_clicked_72h  
(binary)

identification_clicked_72h 
(binary)

search_clicked_72h 
(binary)

choice_overview_clicked_72h 

(binary)
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single, consistent and compatible with statistical programs database could be created. To accomplish 

this task, Google Spreadsheets, Microsoft Excel and Numbers were used interchangeably. Because 

Numbers performed best in converting CSV files into an easily editable form, it was used mainly for 

that purpose. Later a program for easy data manipulation had to be chosen. On one hand, Google 

Spreadsheets allowed for the easiest collaboration of more than one researcher at the same time and 

offered functionality that was very similar to Microsoft Excel. On the other hand, after uploading a lot 

of data and introducing matrix formulas, it became too slow to allow for further data manipulation. 

Hence, Microsoft Excel as a better alternative, according to the researchers, to both Numbers and 

Google Spreadsheets, was chosen to be the main program for data manipulation.  

PA software provided information about the number and category of users who clicked on the 

link (click-through) received by automatised e-mails and other data collected during the study sign-up 

at cbs-thesis-research.com. Surveybot provided data on the number and characteristics of people who 

opened and responded to chatbot-driven surveys. Google Form provided data on the number and 

characteristics of people who opened and responded to web-based surveys. After downloading three 

separate databases in a CSV format (comma-separated values), converting and loading them into 

Microsoft Excel, a variety of advanced formulas and data manipulation techniques were used to 

transform the datasets into a single, consistent and compatible with statistical programs, rectangular 

array: With one row per each experimental subject and also one column for each of the subject 

identifiers as well as dependent and explanatory variables (Seltman, 2018). Moreover, in order to 

ensure that no mistakes occurred while adding new variables to the database and increase an overall 

database flexibility in case of architectural changes, a simple vlookup formula was replaced by matrix 

formulas such as index(...,match,match) and array matrix formulas such as sum(index(...,0,match)). A 

list of exemplary formulas used in the process is listed in the Appendix R. 

As a result, a table-format database with 123 columns, each representing a potential separate 

variable used for final data analysis or as a field reference for a quick database update, and 809 rows, 

all of which, but one, representing an individual respondent, was constructed. It must be stressed, 

however, that only 11 variables, mentioned earlier in Data Type subchapter, are eventually taken into 

consideration during the final data analysis. The list of all variables used in primary data layout 
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process is included in Appendix R. On the other hand, in Appendix S, as mentioned earlier, a full 

description of each of the variables used in the final data analysis can be found. 

Coding. 

It is highly recommended to represent most of the data with numerical codes as it enables 

entering data with fewer errors and makes subsequent analyses more straightforward (Saunders et al., 

2009). Following this advice and also to ensure that the statistical program accepts the data input 

without further data manipulation efforts, all the final analysis variables were coded in the following 

way: 

Variable name Codebook

group_based_on_order 0 - Group A 
1 - Group B

mode_of_survey 0 - Web-Based 
1 - Chatbot-Driven

disease_triggers_responded_72h 0 - Did Not Respond 
1 - Responded

identification_responded_72h
0 - Did Not Respond 
1 - Responded

search_responded_72h 0 - Did Not Respond 
1 - Responded

choice_overview_responded_72h 0 - Did Not Respond 
1 - Responded

disease_triggers_clicked_72h 0 - Did Not Respond 
1 - Responded

identification_clicked_72h
0 - Did Not Respond 
1 - Responded

search_clicked_72h 0 - Did Not Respond 
1 - Responded

choice_overview_clicked_72h 0 - Did Not Respond 
1 - Responded
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Table 5. Codebook 

Moreover, in order to avoid unnecessary re-coding of variables during the data analysis process, 

it has been ensured while designing PA software and cbs-thesis-research.com website that in regard to 

reference_code and independent variables such as mode_of_survey, group_based_on_order, the 

earlier agreed upon codebook values were used. 

Data analysis software choice and entering data. 

After laying out and coding the data properly, it was entered into the statistical analysis 

software called IBM SPSS Statistics. The main reason for choosing IBM SPSS Statistics is that it is 

the world’s leading software in regard to statistical analysis and it is widely used in social science. It is 

relatively uncomplicated in use, which diminishes the chances of making mistakes in the analysis, 

while at the same time offers a multitude of features and analysis options. Soon after entering data 

into the software, all 11 variables that were planned to be used in the further analysis have been 

additionally labeled so that no lapse in the researcher’s interpretation occurred. Also, codes associated 

with those variables were loaded into the software. 

Checking for errors. 

As mentioned earlier in the data layout subchapter, it was important to make sure that no errors 

occurred due to data manipulation of three different data sources while combining them into a single 

database compatible with an analysis software. In order to accomplish that, a variety of advanced 

formulas, resulting in a higher database flexibility and error-resilience, such as index(...,match,match) 

were used instead of more popular but fragile formulas such as simple vlookup. Since much of data 

reference was based on a fixed 4-character reference code provided by a respondent in each of the 

surveys (which they earlier received from the researchers by email), it was not rare that instead of 

typing a digit “0”, a respondent entered a big letter “O” or small letter “o” (example: Ko61 instead of 

K061). Also, some of them forgot to type one of the characters, which resulted in an invalid code 

(example: 342 instead of K342). Moreover, there were rare situations in which a respondent did not 

reference_code No Coding Used
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enter a code in one survey but entered it in another survey. In such case, it was sometimes impossible 

to track the respondent. Overall, the sample consisted of 808 participants, many of whom, answered 4 

surveys. Therefore, verifying all of the participants’ answers manually would be very time-

consuming. Instead, text formulas were used to find error occurrences and replace them with the right 

characters or strings automatically. As mentioned earlier, the list of exemplary formulas used in the 

process can be found in the Appendix R. The rest of more unpredictable cases were later tested and 

corrected manually. All the aggregated results in regard to dependent variables were checked a couple 

of times before entering the database into IBM SPSS program. Also, soon after uploading the data, the 

database presented in the software was verified again with the original database, to ensure that no 

error occurred after the data was uploaded. This way, the possible impact that errors could have on 

study results, was significantly diminished. 

Choosing statistical tests. 

Agreeing upon the analysed data type is key to understand which analysis techniques would 

work best in a particular study (Saunders et al., 2009). As discussed earlier in the data type 

subchapter, the data used in this study is mainly of binary type (see table 5). When both independent 

and dependent variables are of a nominal nature, a method called Pearson’s chi-square test of 

independence is highly recommended (Marshall & Boggis, 2016). The chi-square test is used to 

determine if a significant difference occurs between expected and observed frequencies in either one 

or more categories. In other words, the chi-square test allows to find out whether a significant 

relationship between two or more nominal variables can be observed (Ugoni & Walker, 1995). Based 

on the above and also considering the experiment design of this study, Pearson’s chi-square test of 

independence is used as the main tool for conducting a statistical data analysis. Moreover, when 

comparing pairs of dichotomous variables, the statistic Phi can be used alongside the chi-square 

statistic to measure the association between two variables (Saunders, Lewis & Thornhill, 2009, p. 

453). Hence, the statistic Phi is calculated next to every chi-square test in the data analysis part. 

The way that data is collected in this study, allows for not only comparing the responses and 

non-responses of a particular survey between independent groups but also enables to compare four 

response rates within the same group in four independent groups. While the chi-square test works well 
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for the purposes mentioned in the previous paragraph, it is, however, not very useful in discovering a 

trend within a particular group (Marshall & Boggis, 2016). Instead of treating a response to a survey 

as binary data (0 - did not respond, 1 - responded), original data are transformed in such a way that for 

each survey, separately for each of the four groups, a proportion of participants who responded to all 

participants in the group can be calculated. Based on that, linear regression equations are computed 

such that the dependent variable (y) can be represented by the aforementioned proportion, and the 

predictor (b) by the survey order. Next, Analysis of Variance (ANOVA) results are presented to 

support the regression equations. This approach allows the identification of a response rate trend in 

regard to four consecutive surveys within a particular group and constitutes additional verification for 

previous tests in regard to the effect of multiple survey requests. 

Data analysis structure 

The analysis of the collected data is presented in a chapter divided into three parts. At first, 

these data are explored and presented in accordance with an Exploratory Data Analysis (EDA) 

approach (Tukey, 1977), which provides an overall understanding of the results.  

At a second stage, appropriate statistical tests are conducted to determine and verify the 

significance of results priorly found (see table 6). This second part involves the use of chi-square 

independence tests to analyse a variety of different settings to understand the impact of mode of 

survey and multiple survey requests on response rates. Precisely, two primary analyses measure the 

response rate and the completion rate respectively, of the surveys Choice overview. For each of these 

primary analyses, a verification analysis is performed on the Disease triggers survey instead. As a 

result, a total of four analyses are undertaken. These chi-square independence tests determine the 

significance of relationships between independent variables and dependent variables, as the original 

experiment design, inspired from Porter’s (2004), intended to demonstrate. The analysis of 

completion rates is justified by their ability to better understand response rates. 

In the third and last part of data analysis, regression equations and ANOVA results are 

presented to verify whether a downward trend in response rates occurred in each of the four groups of 

the experiment. Contrary to the previously run chi-square independence tests, in this analysis, the 

response rates of all surveys are compared within the same group, instead of one single survey being 
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compared between two independent groups. Doing so, allows this additional analysis to again verify 

the results of the previous primary and verification analyses by using a different approach to the 

experiment setting design. 

Table 6. List of statistical analyses. 

Data Quality Issues 

Saunders et al. (2009) stated that answering a research question correctly depends on multiple 

factors that the researchers cannot clearly determine, but possibly counterbalanced with other means 

to reduce the eventuality of answering it wrong. These authors highlight as well that a well-designed 

methodology is a way of preventing the researchers from deceiving themselves and not reaching their 

research objectives and/or research question. In this section, reliability and validity are discussed as 

data quality issues. The researchers have chosen to detail and discuss further the biases that affect the 

interpretation of results in the discussion chapter of this paper. Evidently, the data quality issues 

related to the longitudinal study on alternative treatments against autoimmune diseases are not 

discussed at all. 

Reliability. 

Reliability refers to the extent to which researchers could provide results that are consistent and 

transparent (Baksh, 2012; Saunders et al., 2009). Specifically, similar findings should be found on 

other occasions, regardless of which researchers found them. In this paper, four threats to the 

Name Type Targeted survey Sample

Response Primary Choice overview All participants

Verification Disease triggers All participants

Completion Primary Choice overview Clicked on the link

Verification Disease triggers Clicked on the link

Regression (individual) Additional All surveys All participants

Regression (combined) Additional All surveys All participants
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reliability of the findings are considered (Robson, 2002). The first threat is a participant error, that 

occurs when the participants are influenced by external factors. The second one is a participant bias, 

that occurs when the participants do not reflect what they truly are or want to exhibit. The third one is 

an observer error, that occurs when the researchers do not equally treat the different groups of the 

experiment. Finally, the fourth one is an observer bias that occurs when the researchers do not 

consistently and transparently interpret the data.  

Despite the fact that quantitative research strategies tend to decrease drastically the threats to 

the reliability of the findings, Miles & Huberman (1994) recommends to assess it methodologically. 

While the use of quantitative analysis techniques highly decrease the risk that an observer bias occurs 

during the analysis of the collected data, as only widely recognised statistical tests have been used, an 

observer bias may still occur in the selection of those statistical tests, the data that are analysed, and 

how the findings are interpreted. That being said, the researchers have clearly explained their choices 

of statistical tests and the way the results were going to be interpreted. An observer error could easily 

occur, acknowledging the fact that the experiment was made of four distinct groups that had to receive 

emails and surveys at a different date (further called as Day of the week bias), time (further called as 

Time of the year bias), and therefore time interval between the signs up and the beginning of the study 

(further called as 9-days delay bias). Moreover, the random sampling technique that researchers 

adopted could have resulted in groups that are unequally able to access their mailbox or Facebook 

account (further called as a Sample bias). Also, the difference of fundamental treatment between these 

groups (e.g. chatbot-driven administered surveys or web-based administered surveys) could easily be 

misconceived, and their characteristics misunderstood in such a way that, for instance, a feature of 

Facebook Messenger chatbots could not be found in Google Form surveys. In order to avoid this 

threat, the researchers limited the differences in terms of features between the different modes of 

survey and gave identical information to all the participants regardless of their group. Besides that, it 

is believed that a participant bias would remain little since the participants were not only unaware of 

the experiment, but also because the experiment was conducted based on an independent longitudinal 

study. Finally, the researchers believe that a significant participant error might occur during the 

experiment, due to different factors that could not be completely controlled, such as the saliency of 
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surveys (further called as Saliency bias). In summary, two main types of threat to the reliability of the 

findings are considered, an observer error and a participant error, which are both widely discussed in 

the discussion chapter. 

According to Kirk and Miller (1986), the researchers are recommended to ensure that findings 

are diachronically reliable, in other words, that they remain stable over time; and synchronically 

reliable, which means that similar observations could be made within the same time period; by the 

mean of complementary studies. Due to a limited timeframe, the researchers could not proceed to a 

similar experiment at another time of the year, however, the experiment was designed in such a way 

that a synchronic reliability issue could be spotted. Additionally, Heale (2015) recommends to 

repetitively and statistically test the variables in order to ensure the consistency, which the researchers 

followed. 

Internal validity. 

Validity is a data quality issue that refers to whether the findings “are really about what they 

appear to be” (Saunders et al., 2009, p. 157). Likewise, a research design tends to be valid when its 

aim is to measure a certain concept, and that it actually measures it (Baksh, 2012). According to 

Robson (2002), several threats to validity can be reviewed. The first threat is related to the 

dependency of the study towards negative and positive events, that may occur before and affect the 

results. In this paper, no particular and significant event has been noticed before the experiment, with 

the exception of several Facebook privacy scandals in Spring 2018 (Sanders, 2018). Analysing 

separately the clickthrough rate, response rate and completion rate enabled the researchers to bypass 

these recent events. Despite these precautions, a positive or negative event could have occurred at any 

time during the experiment, such as a technical issue that affects one of the used softwares (further 

called as a Bug-related bias). The second threat is testing the study with a biased point of view, which 

the researchers believe to have avoided, even though the motivation for this study leads them to admit 

that such a bias could have potentially and unconsciously occurred. The third threat is closely related 

to the prior, as it involves the instrumentality of the study. In none of the cases, the researchers 

proceeded to the act of favouring a group over another. As the subject of the experiment was a 

longitudinal study, the fourth threat, mortality, might have occurred along the data collection. More 
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specifically, the researchers removed several participants from the study due to sickness, which 

prevented them from continuing. Finally, ambiguity in regard to a causal direction may result in the 

misunderstanding of results. Due to the high number of factors that may have influenced the results, 

the researchers do not deny that such a threat to validity might occur. Nevertheless, all these biases are 

clearly discussed after the data analysis chapter, in order to decrease such a threat and to ensure the 

validity of the findings.  

In order to better assure that threats to validity were decreased as much as possible, several 

experts in research and surveying were asked to share their opinion about whether the experiment 

design could indeed measure the intended concept, and therefore satisfy the research objectives 

(Heale, 2015). The consultation with experts as well as the review of the previous literature revealed 

that the content of the experiment could indeed measure the constructs as defined in the theoretical 

framework. 

External validity. 

External validity refers to the extent to which research results can be generalised. In this 

research, the generalisability of the findings would refer to the ability of the researchers to apply their 

conclusion to other health-related survey uses, or even to non-health-related uses. This generalisability 

of the findings is widely discussed and argued in the discussion chapter of this study. 
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Data Analysis 

In this chapter, the researchers introduce the results of the experiment. At first, a brief overview 

is depicted to highlight important facts and ensure the understanding of detailed analyses. At a second 

stage, collected data are explored and presented based on an exploratory data analysis (EDA) 

approach (Tukey, 1977). In other words, unless other valuable observations emerge in the process, the 

research question and research objectives impose the order in which the aforementioned data are 

presented. Further details on the data analysis technique are laid down in the previous chapter of this 

paper. 

Part I: Data Exploration 

The group A has provided a different response rate for each administrated survey. While the 

first survey, Disease triggers, obtained a response rate of 44%, the second one, Identification, 

decreased by 6 p.p. to reach a response rate of 38%, and the third survey, Search, by another 4 p.p. to 

reach a response rate of 34%. Notwithstanding, the fourth survey, Choice overview, ended with a 

higher response rate than the third survey, by 2 p.p. (see figure 4). 

 

Figure 4. Response rate for web-based surveys (Group A), N = 205. 
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In the case of chatbot-driven surveys, no such visible trend can be observed in group A. Indeed, 

the response rate of Disease triggers survey does not only start at a significantly lower level (30%) 

than web-based surveys (44%), but a strong drop by 8 p.p. (22%), a moderate increase by 5 p.p. 

(27%), and finally a small increment of 1 p.p. (28%) differentiate this group from the prior one (see 

figure 5). 

"  

Figure 5. Response rate for chatbot-driven surveys (Group A), N = 198. 

 The next figure outlines the change of response rates in web-based surveys administered to 

group B. A regular, gentle downward trend can be observed (see figure 6). The drop is higher between 

Choice overview survey and Identification survey (4 p.p.) than between Identification survey and 

Search or Disease triggers survey, of 1 p.p. and 2 p.p respectively. Comparing these results to figure 4 

enables the researchers to note that Choice overview survey, survey number 4 in group A and number 

1 in group B, reached similar response rates of 36% and 36% respectively. 
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Figure 6. Response rate for web-based surveys (Group B), N = 205. 

Finally, a strong declining trend in consecutive response rates of chatbot-driven surveys in 

group B can be observed (see figure 7). A decrease in responses is clearly visible between Choice 

overview survey and Identification survey, as well as between Search and Disease triggers, 

respectively 5 p.p. and 7 p.p. However, the response rate suffers from a slight loss of 1 p.p. between 

Identification survey and Search survey. The comparison of these results to figure 2 points out a much 

higher response rate in Choice overview survey answered by chatbot-driven group B (35%) than in 

Choice overview survey answered by chatbot-driven group A (28%). 

"  

Figure 7. Response rate for chatbot-driven surveys (Group B), N = 200. 
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 After outlining response rate changes over consecutive surveys in all four groups: web-based 

(A), chatbots (A), web-based (B) and chatbots (B), the researchers introduce the number of survey 

link clicks measured during the experiment, in order to better understand the causes of higher or lower 

response rates in particular cases. Hence, figure 8 below presents web-based surveys in group A in 

accordance to the number of people who constituted a sample, clicked on the survey link received by 

email, completed and submitted the survey (i.e. responded). One can see that the number of responses 

is always lower than the number of clicks. Also, completion rate measured by the number of clicks 

was much lower in surveys 1 and 2 in comparison to surveys 3 and 4. 

"  

Figure 8. Response rate and completion rates for web-based surveys (Group A), N = 205. 

Figure 9 shows that next to a significant drop in the number of responses between survey 1 and 

survey 2, a very low completion rate occurred in those surveys in contrast to survey 3 and survey 4. It 

is a similar observation to the one made in regard to the web-based group A (see figure 8). Overall, 

chatbot-driven group B is characterised by a strong downward trend in the number of link clicks 

beginning at survey 1 and ending at survey 3, and by a strong upward trend in the number of 

responses, beginning at survey 2 and ending relatively flat at survey 4. When comparing figure 6 to 

figure 5 in terms of the number of clicks or completion rates, it can be noticed that chatbot-driven 

surveys scored much worse. 
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Figure 9. Response rate and completion rates for chatbot-driven surveys (Group A), N = 198. 

Figure 10 presents data which resembles to figure 8 more than to figure 6. A visible difference, 

however, can be noticed in the absolute number of clicks on the links to the first survey (81,9% of the 

value in web-based group A, see figure 8), followed by a similar difference in the number of 

responses (82,2% of the value in web-based group A, see figure 8). Interestingly, the relative results of 

group A and group B do not only appear very similar for survey 1, but also for surveys 2, 3 and 4. 

Observably, survey 2 has for both groups a higher drop-off rate than the surveys 3 and 4. 

"  

Figure 10. Response rate and completion rates for web-based surveys (Group B), N = 205. 
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number of responses was higher in group B. Finally, a solid downward trend in all values of group B 

can be observed along the longitudinal study (see figure 11). Notwithstanding, the drop-off rate 

between group A and group B is in the favour of the latter for surveys 2, 3 and 4. 

"  

Figure 11. Response rate and completion rates for chatbot-driven surveys (Group B), N = 200. 

Once the important outcome variables for four consecutive surveys in all four groups were 

presented, the researchers focused on the results of the most important survey Choice overview 

according to the original experiment design. This survey was sent out as survey number 4 in group A 

and as survey number 1 in group B. Such design enables to find out whether multiple survey request 

effect occurs in both web-based and chatbot-driven surveys. First and foremost, the results showed 

that that Choice overview web-based survey’s response rate was the same for group A and group B, 

levered at 36% (see figure 12). In the case of chatbot-driven surveys, group A reached a response rate 

of 28% only, while group B reached 34%. 
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Figure 12. Response rate of Choice overview survey per group. 

Figure 13 represents results in a similar setting to Figure 9, however, it refers to Disease 

triggers survey instead of Choice overview. As mentioned in the data analysis technique chapter, such 

results were aimed to verify the so-called original experiment design results. At first, web-based 

groups are overviewed: While group A totalises a response rate of 44%, group B gathers a response 

rate of 29% only. As Disease triggers was the first survey to be sent out in group A, but the fourth and 

last one in group B, this difference could indicate that answering prior surveys before answering the 

last one would result in a lower response rate. In case of the chatbot-driven surveys, a similar but less 

significant effect could be noticed as well. The response rate amounted to 30% and 22% in group A 

and group B respectively.  

"  

Figure 13. Response rate of Disease triggers survey per group. 

Web-based A (N=205) Web-based B (N=205) Chatbot A (N=198) Chatbot B (N=200)

34%

28%

36%36%

Web-based A (N=205) Web-based B (N=205) Chatbot A (N=198) Chatbot B (N=200)

22%

30%29%

44%

"83



Part II: Primary and Verification Analyses 

In this section, appropriate statistical tests are run to verify which of the previous observations 

and results are statistically significant. Further explanations on data analysis technique are specified in 

the previous chapter of this paper. First, an outline of all chi-square tests, conducted in regard to the 

experiment, is presented, in order to facilitate the assessment of final results (see table 12). Then, each 

of these sixteen chi-square tests is studied in detail. 

Analysis 

category

Survey name Independent 

variable

Sample p-value Hypothesis 0 

(sign. lvl. 0,05)

Response Choice overview Mode of survey 
(Group A+B)

Complete 
sample

0,119 Accepted

Response Choice overview Mode of survey 
(Group A)

Complete 
sample

0,059 Accepted

Response Choice overview Mode of survey 
(Group B)

Complete 
sample

0,737 Accepted

Response Choice overview Order of survey 
(web + chatbot)

Complete 
sample

0,359 Accepted

Response Choice overview Order of survey 
(web-based)

Complete 
sample

0,918 Accepted

Response Choice overview Order of survey 

(chatbot)

Complete 

sample

0,148 Accepted

Verification Disease triggers Mode of survey 

(Group A+B)

Complete 

sample

0,001 Rejected

Verification Disease triggers Mode of survey 
(Group A)

Complete 
sample

0,005 Rejected

Verification Disease triggers Mode of survey 
(Group B)

Complete 
sample

0,094 Accepted

Verification Disease triggers Order of survey 
(web + chatbot)

Complete 
sample

0,000 Rejected

Verification Disease triggers  Order of survey 
(web-based)

Complete 
sample

0,002 Rejected

Verification Disease triggers Order of survey 
(chatbot)

Complete 
sample

0,059 Accepted
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Table 12. Chi-square tests result outline. 

Response analysis, chi-square test Nº1: response rate of “choice overview” survey per mode of 

survey in both group A and group B. 

The first chi-square independence test of the response analysis indicated that there was no 

significant relationship between the mode of survey (web-based or chatbot-driven) and whether the 

subject responded to the Choice overview survey, X2(1, N = 808) = 2,425; p = 0,119.  

Table 13. Response analysis, chi-square test Nº1. 

“Clicked” 
Completion

Choice overview Mode of survey 
(Group A+B)

Filtered - 
clicked on the 
link

0,013 Rejected 

“Clicked” 
Completion

Choice overview Order of survey 
(web + chatbot)

Filtered - 
clicked on the 
link

0,314 Accepted

“Clicked” 
Completion 
Verification

Disease triggers Mode of survey 
(Group A+B)

Filtered - 
clicked on the 
link

0,000 Rejected

“Clicked” 
Completion 

Verification

Disease triggers Order of survey 
(web + chatbot)

Filtered - 
clicked on the 

link

0,000 Rejected

 
Choice overview - responded

X2 p Phi
No Yes

Mode of survey 
(Group A+B)

Web-based
n 261 149

2,425 0,119 -0,055% 63,7% 36,3%

Chatbot
n 274 124

% 68,8% 31,2%
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Response analysis, chi-square test Nº2: response rate of “choice overview” survey per mode of 

survey in group A exclusively. 

The second chi-square independence test of the response analysis indicated that there was no 

significant relationship between the mode of survey (web-based or chatbot-driven) in group A and 

whether the subject responded to the Choice overview survey, X2(1, N = 403) = 3,575; p = 0,059. 

Table 14. Response analysis, chi-square test Nº2. 

Response analysis, chi-square test Nº3: response rate of “choice overview” survey per mode of 

survey in group B exclusively. 

The third chi-square independence test of the response analysis indicated that there was no 

significant relationship between the mode of survey (web-based or chatbot-driven) in group B and 

whether the subject responded to the Choice overview survey, X2(1, N = 405) = 0,113; p = 0,017. 

Table 15. Response analysis, chi-square test Nº3.  

 
Choice overview - responded

X2 p Phi
No Yes

Mode of survey 

(Group A)

Web-based
n 130 75

3,575 0,059 -0,094
% 63,4% 36,6%

Chatbot
n 143 55

% 72,2% 27,8%

 
Choice overview - responded

X2 p Phi
No Yes

Mode of survey 
(Group B)

Web-based
n 131 74

0,113 0,737 -0,017
% 63,9% 36,1%

Chatbot
n 131 69

% 65,5% 34,5%
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Response analysis, chi-square test Nº4: response rate of “choice overview” web-based or 

chatbot-driven survey per order of surveys. 

The fourth chi-square independence test of the response analysis indicated that there was no 

significant relationship between the order of surveys (1-2-3-4 or 4-2-3-1) and whether the subject 

responded to the Choice overview survey, X2(1, N = 808) = 0,840; p = 0,359. 

Table 16. Response analysis, chi-square test Nº4. 

Response analysis, chi-square test Nº5: response rate of “choice overview” web-based survey 

per order of surveys. 

The fifth chi-square independence test of the response analysis indicated that there was no 

significant relationship between the order of web-based surveys (1-2-3-4 or 4-2-3-1) and whether the 

subject responded to the Choice overview survey, X2(1, N = 410) = 0,110; p = 0,918. 

Table 17. Response analysis, chi-square test Nº5. 

 
Choice overview - responded

X2 p Phi
No Yes

Order of surveys

Group A
n 273 130

0,840 0,359 0,032
% 67,7% 32,3%

Group B
n 262 143

% 64,7% 35,3%

 
Choice overview - responded

X2 p Phi
No Yes

Order of surveys 
(web-based)

Group A
n 130 75

0,110 0,918 -0,005
% 63,4% 36,6%

Group B
n 131 74

% 63,9% 36,1%
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Response analysis, chi-square test Nº6: response rate of “choice overview” chatbot-driven 

survey per order of surveys. 

The sixth chi-square independence test of the response analysis indicated that there was no 

significant relationship between the order of chatbot-driven surveys (1-2-3-4 or 4-2-3-1) and whether 

the subject responded to the Choice overview survey, X2(1, N = 398) = 2,096; p = 0,148. 

Table 18. Response analysis, chi-square test Nº6. 

Response verification analysis, chi-square test Nº1: response rate of “Disease triggers” survey 

per mode of survey in both group A and group B. 

The first chi-square independence test of the response verification analysis indicated that there 

was a significant relationship between the mode of survey (web-based or chatbot-driven) and whether 

the subject responded to the Disease triggers survey, X2(1, N = 808) = 10,241; p = 0,001. 

Table 19. Response verification analysis, chi-square test Nº1. 

 
Choice overview - responded

X2 p Phi
No Yes

Order of surveys 

(chatbot-driven)

Group A
n 143 55

2,096 0,148 0,073
% 72,2% 27,8%

Group B
n 131 69

% 65,5% 34,5%

 
Disease triggers - responded

X2 p Phi
No Yes

Mode of survey 
(Group A+B)

Web-based
n 260 150

10,241 0,001 -0,113
% 63,4% 36,6%

Chatbot
n 294 104

% 73,9% 26,1%
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Response verification analysis, chi-square test Nº2: response rate of “Disease triggers” survey 

per mode of survey in group A exclusively. 

The second chi-square independence test of the response verification analysis indicated that 

there was a significant relationship between the mode of survey (web-based or chatbot-driven) in 

group A and whether the subject responded to the Disease triggers survey, X2(1, N = 403) = 7,972; p = 

0,005. 

Table 20. Response verification analysis, chi-square test Nº2. 

Response verification analysis, chi-square test Nº3: response rate of “Disease triggers” survey 

per mode of survey in group B exclusively. 

The third chi-square independence test of the response verification analysis indicated that there 

was no significant relationship between the mode of survey (web-based or chatbot-driven) in group B 

and whether the subject responded to the Disease triggers survey, X2(1, N = 405) = 2,802; p = 0,094. 

Table 21. Response verification analysis, chi-square test Nº3. 

 
Disease triggers - responded

X2 p Phi
No Yes

Mode of survey 
(Group A)

Web-based
n 115 90

7,972 0,005 -0,141
% 56,1% 43,9%

Chatbot
n 138 60

% 69,7% 30,3%

 
Disease triggers - responded

X2 p Phi
No Yes

Mode of survey 
(Group B)

Web-based
n 145 60

2,802 0,094 -0,083
% 70,7% 29,3%

Chatbot
n 156 44

% 78,0% 22,0%
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Response analysis, chi-square test Nº4: response rate of “Disease triggers” web-based or 

chatbot-driven survey per order of surveys. 

The fourth chi-square independence test of the response verification analysis indicated that 

there was a significant relationship between the order of surveys (1-2-3-4 or 4-2-3-1) and whether the 

subject responded to the Disease triggers survey, X2(1, N = 808) = 12,485; p = 0,000. 

Table 22. Response verification analysis, chi-square test Nº4. 

Response analysis, chi-square test Nº5: response rate of “Disease triggers” web-based survey 

per order of surveys. 

The fifth chi-square independence test of the response verification analysis indicated that there 

was a significant relationship between the order of web-based surveys (1-2-3-4 or 4-2-3-1) and 

whether the subject responded to the Disease triggers survey, X2(1, N = 410) = 9,462; p = 0,002. 

Table 23. Response verification analysis, chi-square test Nº5. 

 
Disease triggers - responded

X2 p Phi
No Yes

Order of surveys 

(web-based + 
chatbot-driven)

Group A
n 253 150

12,485 0,000 -0,124
% 62,8% 37,2%

Group B
n 301 104

% 74,3% 25,7%

 
Disease triggers - responded

X2 p Phi
No Yes

Order of surveys 
(web-based)

Group A
n 115 90

9,462 0,002 -0,152
% 56,1% 43,9%

Group B
n 145 60

% 70,7% 29,3%
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Response analysis, chi-square test Nº6: response rate of “Disease triggers” chatbot-driven 

survey per order of surveys. 

The sixth chi-square independence test of the response verification analysis indicated that there 

was no significant relationship between the order of chatbot-driven surveys (1-2-3-4 or 4-2-3-1) and 

whether the subject responded to the Disease triggers survey, X2(1, N = 398) = 3,554; p = 0,059. 

Table 24. Response verification analysis, chi-square test Nº6. 

Completion Analysis, chi-square test Nº1: completion rate of “Choice overview” survey per 

mode of survey in both group A and group B. 

The first chi-square independence test of the Completion Verification Analysis indicated that 

there was a significant relationship between the mode of survey (web-based or chatbot-driven) and 

whether the subject who already clicked on the link to the Choice overview survey also responded to 

that survey, X2(1, N = 327) = 6,213; p = 0,013. 

Table 25. Completion Analysis, chi-square test Nº1. 

 
Disease triggers - responded

X2 p Phi
No Yes

Order of surveys 

(chatbot-driven)

Group A
n 138 60

3,554 0,059 -0,094
% 69,7% 30,3%

Group B
n 156 44

% 78,0% 22,0%

 
Choice overview - responded

X2 p Phi
No Yes

Mode of survey 
(Group A+B)

Web-based
n 20 149

6,213 0,013 -0,138
% 11,8% 88,2%

Chatbot
n 35 123

% 22,2% 77,8%
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Completion Analysis, chi-square test Nº2: completion rate of “Choice overview” web-based or 

chatbot-driven survey per order of surveys. 

The second chi-square independence test of the Completion Analysis indicated that there was 

no significant relationship between the order of surveys (1-2-3-4 or 4-2-3-1) and whether the subject 

who already clicked on the link to the Choice overview survey also responded to that survey, X2(1, N 

= 327) = 6,213; p = 0,013. 

Table 26. Completion Analysis, chi-square test Nº2. 

Completion Verification Analysis, chi-square test Nº1: completion rate of “Disease triggers” 

survey per mode of survey in both group A and group B. 

The first chi-square independence test of the Completion Verification Analysis indicated that 

there was a significant relationship between the mode of survey (web-based or chatbot-driven) and 

whether the subject who already clicked on the link to the Disease triggers survey also responded to 

that survey, X2(1, N = 321) = 17,900; p = 0,000. 

Table 27. completion verification analysis, chi-square test Nº1. 

 
Choice overview - responded

X2 p Phi
No Yes

Order of surveys 
(web-based + 

chatbots)

Group A
n 22 129

1,015 0,314 -0,056
% 14,6% 85,4%

Group B
n 33 143

% 18,8% 81,3%

 
Disease triggers - responded

X2 p Phi
No Yes

Mode of survey 
(Group A+B)

Web-based
n 21 149

17,900 0,000 -0,236
% 12,4% 87,6%

Chatbot
n 48 103

% 31,8% 68,2%
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Completion Verification Analysis, chi-square test Nº2: completion rate of “Disease triggers” 

web-based or chatbot-driven survey per order of surveys. 

The second chi-square independence test of the Completion Verification Analysis indicated that 

there was a significant relationship between the order of surveys (1-2-3-4 or 4-2-3-1) and whether the 

subject who already clicked on the link to the Disease triggers survey also responded to that survey, 

X2(1, N = 321) = 12,991; p = 0,000. 

Table 28. Completion Verification Analysis, chi-square test Nº2. 

Part III: Additional Analysis 

In order to verify whether there was a trend of decline in the number of people who responded 

to each consecutive survey, linear regression equations were computed separately for each of the four 

study groups. Further details on the additional analysis are presented in the data analysis technique 

chapter of this paper. 

Based on the values of regression equations, the occurrence of a decline in each of the four 

groups could be assumed (see table 29). While the strongest trend occurred in the chatbot-driven 

group B, the coefficient values indicated also that the weakest trend was in the chatbot-driven group 

A. Even though the web-based group B seemed to suffer from a significant downward trend, the 

chatbot-driven group B appeared to be further affected, which could indicate a stronger multiple 

survey requests impact on response rates in the case of chatbot-driven surveys. Both of the results in 

group B were confirmed by ANOVA. 

 
Disease triggers - responded

X2 p Phi
No Yes

Order of surveys 

(web-based + 

chatbots)

Group A
n 57 149

12,991 0,000 0,201
% 27,7% 72,3%

Group B
n 12 103

% 10,4% 89,6%
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Table 29. Regression equations and individual ANOVA results for all groups. 

On the contrary, regression equations for combined categories showed different results (see 

table 30). Based on the values of regression equations, the occurrence of a decline in each of the four 

groups could be considered. According to the coefficient values, the strongest trend was observed in 

group B combining both web-based and chatbot-driven surveys, whilst the weakest trend occurred in 

group A, which could imply that multiple survey requests had an effect in group B, but not necessarily 

in group A. The results of ANOVA confirmed that the decline of response rates occurred in group B. 

Table 30. Regression equations and ANOVA results for combined groups. 

Summary 

The results derived from data exploration and presentation were obtained by the means of 

sixteen chi-square tests, eight regression equations and ANOVA results. The level of significance was 

set at 0,05. Neither of the six chi-square tests within response analysis provided a statistically 

significant relationship. However, four out of six tests within response verification analysis resulted in 

statistically significant relationships indicating that chatbot-driven surveys had lower response rates in 

Regression equation Result of ANOVA

Chatbots (B) y = 0,38 – 0,04b F(1; 2) = 28,85; p = 0,033

Web-based (B) y = 0,37 – 0,02b F(1; 2) = 26,73; p = 0,035

Chatbots (A) y = 0,27 – 0,002b F(1; 2) = 0,014; p = 0,918

Web-based (A) y = 0,44 – 0,03b F(1; 2) = 3,01; p = 0,225

Regression equation Result of ANOVA

Web-based (A+B) y = 0,41 – 0,02b F(1; 2) = 6,41; p = 0,127

Chatbots (A+B) y = 0,33 – 0,02b F(1; 2) = 2,92; p = 0,230

Group A (Web-based + 
chatbot-driven)

y = 0,36– 0,01b F(1; 2) = 0,83; p = 0,459

Group B (Web-based + 
chatbot-driven)

y = 0,38– 0,03b F(1; 2) = 48,92; p = 0,020
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comparison to web-based surveys and that multiple survey requests impacted the response rates in 

web-based surveys more strongly than in chatbot-driven surveys. The aforementioned analyses were 

followed by two completion analyses and two completion verification analyses. Three out of four of 

them provided a statistically significant relationship. Finally, an additional analysis, which focused on 

consecutive response rate values within the same groups, resulted in eight regression equation, out of 

which three were supported by statistically significant ANOVA results, which confirmed and 

contrasted some of the precedent tests' results regarding multiple survey requests. In the next chapter, 

the results of the aforementioned analyses are discussed in detail with a focus on their 

interdependence, potential biases, and application. 

"95



Discussion 

In this chapter, the researchers discuss the results, in particular, their implication in regard to the 

research question, the research objectives as well as the literature review of this study. The discussion 

can be divided into five sections: The first section is dedicated to an unexpected technical issue that 

occurred during the experiment; The second section discusses methodically the results and their 

implications, based on previous literature and assumptions; The third section refers to hypotheses and 

the extent to which they can be accepted or rejected; The fourth section relates to prior literature 

within the field of multiple survey requests and mode of survey’ effects on response rates, that can be 

either verified, supported or compromised; Finally, the last section aims to determine whether the 

results of the experiment can fulfil the research objectives and answer the research question. 

Occurrence of a Severe Technical Issue 

In order to conduct the experiment, we used three distinct softwares: Google Form, Surveybot 

and our custom-built PA software. Many steps were instigated to ensure that all the three softwares 

could run flawlessly. For instance, besides testing each of the surveys multiple times by the 

researchers themselves, a pilot study consisting of 20 people and lasting 4 hours was conducted before 

starting the final experiment. Having sent all four surveys to all four pilot study groups resulted in no 

major issues that would need to be fixed. In the real experiment though, during the process of sending 

out the second chatbot-driven survey (Identification) to respondents in Group A, an unexpected bug 

affected Surveybot. The second survey’s send-out time was 19:30 on 08.08.2018. As discovered later, 

the bug occurred on the second day after sending the survey, exactly on 10.08.2018 between 2:36 AM 

and 2:59 AM. Since no extensively alarming e-mails from participants were received, at that point the 

bug remained unnoticed. On 11.08.2018 at 19:30 the third survey (Search) was sent and already 

within the first 15 minutes we realised that neither of the surveys sent to the respondents was 

completed. In the meantime a couple of angry emails from participants were received, claiming for 

instance that the survey could not display questions and that it could not be completed. Also, some 

participants got redirected to a random Facebook fan-page with an empty conversation display. We 

had to act quickly in order not to lose the participants or alter the fixed send-out time schedule, both 

of which would bias the results. After rapidly agreeing upon the fact that the bug was caused by 
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external factors, that contacting the Surveybot founder and solving the bug would take too much time, 

we decided to replace chatbot-driven survey 3 with a new web-based survey 3 and send the new link 

as quickly as possible to minimise the losses. Within less than 30 minutes, new e-mails with updated 

links were sent to the participants. Moreover, each of the respondents who wrote a bug-reporting e-

mail was handled with special care, sent a brief explanation of the situation and also the replacement 

link. After taking the right actions quickly enough, a great majority of the respondents successfully 

proceeded to web-based surveys that we had proposed. The effects of the abrupt and unexpected bug 

have been minimised as much as they could be. 

Even though the aforementioned problem was solved in regard to survey 3, a question remained 

whether the bug could be repaired before sending out further surveys. We had less than three days to 

investigate the topic before another send-out date. After discussing the issue with the Surveybot 

founder, the bug, which took place in the software’s source code, was eventually successfully 

identified and fixed. In case the bug could occur a second time, we prepared another copy of chatbot-

driven survey 4 using an alternative chatbot software provider, SurveyMonkey. Since such a change 

was going to complicate an experiment, it was only considered as a last resort option. Luckily, no 

more bugs or other unwelcome issues occurred in any of the follow-up surveys and Surveybot as a 

software provider was successfully used for all of them. 

In summary, we believe that the response rate of the second chatbot-driven survey in group A 

was affected by this severe technical issue. Such an unexpected event led us as well to replace the 

third chatbot-driven survey in group A with an alternative web-based survey. Its response rate could 

have been affected by participants that failed in answering the chatbot-driven survey and therefore got 

discouraged. In the data analysis, the survey 3 (Search) in group A remains in the chatbot-driven 

category despite being replaced with an alternative web-based survey. Finally, since survey 4 (Choice 

overview) in group A was preceded with a web-based survey instead of a chatbot-driven survey, its 

response rate could have also been biased. Likewise, the first chatbot-driven survey of group A, 

Disease triggers, would have not suffered from the Bug-related bias. 
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Discussion of Data Analyses 

In this section, the non-statistical and statistical data analyses are reviewed in such a manner 

that their validity and their implications are discussed under the form of observations. These 

observations determine whether the data analyses can be further considered. 

Non-statistical observations. 

First observation. Non-statistical data exploration reveals that Choice overview survey of web-

based group A reached the same response rate (36%) as the Choice overview survey of web-based 

group B (see figure 9). This measurement suggests that multiple survey requests do not impact 

response rates, on the contrary to what Porter et al. (2004) found out. Indeed, the experimental group 

of Porter et al. (2004) generated a higher response rate than the control group that had to fill out one 

survey only. Nonetheless, other non-statistical data explorations reveal that both web-based group A 

(see figure 4) and web-based group B (see figure 6) suffered from a downward trend in terms of 

response rates after each administrated survey. Likewise, the last administrated survey for each of 

those groups received a lower response rate than the first one, which leads us to assume that a 

multiple survey requests effect operated. In fact, a notable difference of 8 p.p. can be observed in the 

initial response rate of Disease triggers survey for group A (44%) and Choice overview survey for 

group B (36%), which were the first administrated surveys. Likewise, the number of participants that 

actually started the longitudinal study was much lower in group B than in group A. A total of seven 

biases could be brought forward (see data quality issues chapter): The group B could have suffered 

from a 9-days delay between the moment it started the study and the moment the group A started it 

(called 9-days delay bias); The group A and B started at the same time but at a different day of the 

week (called Day of the week bias); The 9-days delay could have implied starting the study at less 

propitious time in the year (called Time of the year bias); The distribution of participants and their 

ability to access internet could have been different from group A to group B (called Sample bias); A 

technical issue could have occurred in one or several administrated surveys (called Technical-related 

bias); The fact that a timeframe of 72 hours was applied to gather responses might be associated with 

the Day of the week bias (called 72-hours bias); Finally, the saliency of surveys could have impacted 

the number of active participants in group B (called Saliency bias).  
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Despite the afore-presented findings, Choice overview chatbot-driven surveys received 

response rates (28% for group A and 34% for group B) that correspond to Porter et al. (2004)’s 

findings, who highlighted the effect of multiple survey requests. Indeed, while the chatbot-driven 

group A provided a response rate of 28% (see figure 5), the chatbot-driven group B provided a higher 

response rate, of 34% precisely (see figure 7). Hence, such results compromise the possibility that one 

or several aforementioned biases could justify the absence of a multiple survey requests effect in web-

based groups. Indeed, as the Day of the week bias, Time of the year bias, 9-days delay bias, and 

Salience bias should affect similarly both chatbot-driven group B and web-based group B, they cannot 

justify the absence of multiple survey requests effect in web-based groups. In other words, consistent 

results should have been found between chatbot-driven group A and web-based group B. Three factors 

could, therefore, explain such a difference: the mode of survey that affects the extent to which 

multiple survey requests impact response rates; A Sample bias; A Technical-related bias that affects a 

significant number of participants. In fact, the above introduced technical issue that occurred during 

the administration of chatbot-driven surveys to group A prevents the researchers to conclude, at this 

stage, whether the mode of survey or a Sample bias could explain such difference. As the technical 

issue appeared after the administration of the second survey, Identification, to group A and stopped 

before the fourth survey, Choice overview, administrated to group A, the data exploration verification 

can be safely considered (see figure 13). The results of this data exploration verification showed that 

multiple survey requests, regardless of mode of survey, would have indeed impacted the response rate 

of Disease triggers survey in group B, when comparing to the response rate of Disease triggers 

survey in group A. Taking into consideration that a Sample bias and that the mode of survey are two 

independent variables that affect similarly both data exploration (see figure 12) and data exploration 

verification (see figure 13), the aforementioned technical issue and 9-days delay might explain why 

the response rate of Choice overview survey in group A is not lower than the response rate of Choice 

overview survey in group B.  

Second observation. The response rates of web-based group A decrease at each newly 

administrated survey (see figure 4). An exception can be observed in the last survey, Choice overview, 

that received a higher response rate than the third survey, Search. Interestingly, this particularity 
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cannot be observed in web-based group B. This particularity could be either be explained by a 

Salience bias, a Day of the week bias, or a random factor that would have affected the third and/or the 

fourth survey. Due to the fact that web-based group B does not suffer from the particularity, either 

these biases counterbalanced each other, or only the Day of the week bias occurred. Notwithstanding, 

considering the fact that chatbot-driven group A was affected by a severe technical issue, and that 

none of the chatbot-driven group B or web-based group B showed a similar particularity, the Day of 

the week would have more likely affected the response rate on its own, as only this variable was 

different for these groups, and that the third survey of group A was on Saturday morning/evening. 

Third observation. In order to better understand the causes of response rates’ fluctuation, the 

response rate was also compared to the completion rate. Interestingly, the data exploration showed 

that the difference between the completion rate and the response rate for web-based groups A and B 

remained relatively stable throughout the experiment (see figures 8 and 10). In the opposite, the 

difference between the completion rate and the response rate for chatbot-driven groups A and B was 

notably high for the first survey of each group, and then considerably decreased in the next surveys 

(see figures 9 and 11). The second chatbot-driven survey of group A remains an exception, due to the 

occurrence of a severe technical issue. A difference between the completion rate and the response rate 

could either be explained by a Salience bias, that would provoke the disappointment or indifference of 

the participant towards a specific survey, a survey taking fatigue or, in the case of chatbot-driven 

surveys exclusively, a problem related to the Facebook Messenger sign-in process before viewing the 

survey (e.g. misunderstanding, suspicion, privacy issue, etc). In order to understand to what extent 

such a problem could prevent participants to actually start the surveys, the researchers proceeded to an 

additional analysis (see appendix U). This additional analysis revealed that the difference in 

completion rate and response rate for the chatbot-driven survey can be explained by the fact that 

participants renounce to fill out the survey when accessing the Surveybot Facebook Messenger app 

“Get started” page. 

Summary. Non-statistical observations must be carefully understood, as a severe technical issue 

impacted the second, third and potentially fourth chatbot-driven survey of group A. Nevertheless, a 

series of trends can be highlighted. First, multiple web-based survey requests appear to not have 
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impacted response rates, due to biases such as a 9-days delay between the first survey of group A and 

first survey of group B. On the contrary, multiple chatbot-driven survey requests appear to have an 

impact, mostly due to the fact that a severe technical issue reduced the response rate of group A. For 

the same reason, the researchers would rather trust the data exploration verification, which showed 

that multiple survey requests appear to impact both web-based and chatbot-driven groups.  

Statistical observations. 

First observation. While the first chi-square test (see table 13) expresses no statistically 

significant relationship between the mode of survey and whether the subject responded to the Choice 

overview survey, the first chi-square independence test of the response verification analysis (see table 

19) indicates a statistically significant relationship between the mode of survey and whether the 

subject responded to the Disease triggers survey. Despite the occurrence of a severe technical issue 

before the Choice overview survey in chatbot-driven group A, the response analysis indicates that 

chatbot-driven surveys would not result in much different response rates than web-based surveys 

would do. As a result, it could be assumed that the avoidance of this technical issue would have been 

beneficial for chatbot-driven surveys, as participants could have been tired of the technical issue. 

However, the fact that the response verification analysis pointed in the opposite direction, while no 

technical issue occurred, leads us to believe that the latter assumption should be dismissed. As we 

believe that no specific bias would have more affected one particular mode of survey over the other in 

both Choice overview and Disease triggers surveys, the insignificant relationship between mode of 

survey and Choice overview response rate could be explained by the fact that the severe technical 

issue forced us to administrate an alternative web-based Search survey (S3) to the chatbot-driven 

group A. As a result, the first observation reveals that chatbot-driven surveys provide lower response 

rates. 

Second observation. The second chi-square independence test of the response analysis 

indicated that there was no statistically significant relationship between the mode of survey in group A 

and whether the participant responded to the Choice overview survey (see table 14), however the 

verification analysis resulted in a statistically significant relationship in favour of web-based surveys 

(see table 20). As the occurrence of a severe technical issue required us to move some of the burdened 
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participants to the web-based group A, the primary analysis may have provided biased results. Even 

though each chatbot-driven survey in group A received fewer responses than each web-based survey, 

the technical issue requires to consider as well the absence of a statistically significant relationship 

between mode of survey and the response rate of Choice overview survey in group B (see table 15). 

The verification analysis confirmed the absence of a statistically significant relationship (see table 

21). Consequently, we believe that while chatbot-driven surveys tend to provide lower response rates 

than web-based surveys, the absence of a statistically significant relationship from the verification 

analysis of group B (see table 21) leads us to believe that multiple chatbot-driven survey requests 

have a lower impact on response rates than multiple web-based survey requests. 

Third observation. According to the fourth chi-square independence test of the response 

analysis (see table 16), no statistically significant relationship can be established between the order of 

surveys and the response rate of Choice overview surveys. As these surveys had been all sent the same 

day at the same time to both groups, a Day of the week bias or Time of the year bias should be 

disregarded. However, a 9-days delay bias and a Sample bias could have both weakened the response 

rates of group B. The verification analysis (see table 22) showed that a statistically significant 

relationship occurred between the order of surveys and the response rate of Disease triggers surveys. 

Such finding does not only support the impact of a 9-days delay bias, as previously highlighted in data 

exploration, but also does comfort the overall negative effect of multiple survey requests on response 

rates. 

Fourth observation. According to the primary response analysis (see table 17), no statistically 

significant results have been found on whether multiple web-based survey requests affect response 

rates. Acknowledging the fact that up to six biases could have decreased the response rates of surveys 

in group B (see page 98), such a statistical test may not properly reflect actual facts. Indeed, the 

verification analysis (see table 23) revealed a statistically significant relationship between the order of 

web-based surveys and response rates. The sixth chi-square independence tests of the response 

analysis (see table 18) and the verification analysis (see table 24) confirm our reasoning at the 

beginning of this section: Despite no statistically significant relationship between the order of chatbot-

driven surveys and response rate of Choice overview survey (see table 18), the chatbot-driven group A 
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has still a lower response rate than chatbot-driven group B due to the main technical issue. Moreover, 

the verification analysis (see table 24) demonstrated that the relationship between the order of survey 

and response rate for chatbot-driven surveys was statistically not significant, on the contrary to web-

based surveys. Likewise, it supports the argument that chatbot-driven surveys are less affected by 

multiple survey requests than web-based surveys. 

Fifth observation. In terms of completion rate, both the primary analysis (see table 25) and 

verification analysis (see table 27) showed that there was a significant relationship between the mode 

of survey and whether the participant who already clicked on the link to the Choice overview survey 

(or Disease triggers) also responded to that survey. As explained in the first section of this chapter, we 

proceeded to further analyses to understand the cause of such a difference between modes of survey. 

The results showed that participants tended to quit before logging in Surveybot Facebook Messenger 

app, and therefore before entering the survey. This is supported by a secondary analysis (see appendix 

U) in which the differences between the number of participants who clicked on the link, started and 

submitted the surveys are presented and discussed. An alternative explanation is that people were less 

trustworthy towards chatbot-driven surveys run via Facebook Messenger because they worried about 

their personal data. Due to the absence of other clear causes, we suggest that chatbot-driven surveys’ 

response rate suffered from the fact that participants had to sign into Surveybot Facebook Messenger 

app to fill out the survey, and/or that they were suspicious of Facebook Messenger data privacy 

policy, which increased their anxiety. 

Sixth observation.  

As mentioned earlier, introducing an additional analysis that focused on consecutive response 

rate values within one group and not two measurements between two independent groups, as it was 

the case with the chi-square tests of independence, allowed for receiving results that constituted 

another layer of verification for the response analysis and response verification analysis in regard to 

the effect of multiple survey requests. The regression equations and analysis of variance results 

confirmed previous findings that multiple survey requests effect occurred in web-based group B and 

combined group B. The same was stated in regard to chatbot-driven group B, however, this finding 

cannot be supported by response verification analysis as one of its chi-tests showed no significant 
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relationship (see: Table 24); p-value of 0,059 was a bit above the significance level of 0,05. The 

aforementioned results of the additional analysis are reasonable since the groups in question were the 

only ones in which response rate dropped with each consecutive survey. Besides, the additional 

analysis also indicated that in group B, chatbot-driven surveys were more strongly affected by the 

multiple survey requests than web-based surveys, which is contradictory to the chi-test results 

discussed in the preceding second and fourth observation. Overall, the researchers believe that the 

additional analysis was more strongly affected by the saliency bias than the other analyses, however, 

its impact on response rates was much weaker than the impact of 9-day delay bias in case of the other 

analyses. The reason for it is that while response and response verification analyses focused on 

comparing response rates of the same survey, containing identical questions, answered by two 

independent groups, the additional analysis compared response rates of four different surveys within 

the same group. This would indicate that the saliency bias in the case of the additional analysis was 

considerably strong. Next to that, because the additional analysis compared all four surveys within 

one group it should logically be more resistant to the 9-day delay bias. 

Summary. Because neither of the six chi-square tests conducted within the response analysis 

showed statistically significant relationships, response verification analysis, completion analysis, 

completion verification analysis and additional analysis are the ones that can be finally taken into 

consideration. After having discussed all the possible biases in different groups and tests, the 

arguments provided in the six observations supported that claim. Firstly, it is confirmed that chatbot-

driven surveys provided lower response rates than web-based surveys. Secondly, it is confirmed that 

multiple web-based survey requests affected response rates. It is also true for a combined group of 

both web-based and chatbot-driven surveys. However, in regard to chatbot-driven surveys, no 

coherent results at the level of significance set at 0,05 were provided by the response verification and 

additional analyses. While the latter indicated that chatbot-driven surveys suffer from multiple survey 

requests, response verification did not show a statistically significant relationship in that case as p-

value of 0,059 was too high. Thirdly, it seems unclear, which mode of survey was affected by the 

multiple survey request more strongly, because verification analyses pointed at chatbot-driven surveys 

as those being less affected, while additional analysis claimed the opposite. We are more eager to trust 
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the results of the additional analysis because we believe that a salience bias, that was especially 

characteristic for the additional analysis, had a weaker effect on response rates than 9-day delay bias, 

which occurred in response verification analysis. Based on that, we draw the conclusion that multiple 

survey requests affected chatbot-driven surveys more strongly than web-based surveys. Finally, as 

discussed in the fifth observation and additionally supported by our secondary analysis (see appendix 

U), we suggest that response rates of chatbot-driven surveys suffered from the fact that the 

respondents had to sign into Surveybot Facebook Messenger app to fill out the survey, and therefore 

accept as well Facebook’s privacy policies, which could increase the respondent's anxiety, especially 

considering a health-related aspect of the surveys. 

Hypotheses 

Based on the results and undertaken discussion, hypothesis testing can be concluded. First, the 

impact of multiple survey requests on response rates is verified. With the level of statistical 

significance set at 0,05, it can be stated that multiple survey requests impact response rates in the case 

of web-based surveys and a combination of web-based and chatbot-based surveys. Both response 

verification and additional analysis provide coherent results on that. Based on the discussion of the 

results, it has been also agreed that even though chatbot-driven surveys meet the same condition at the 

statistical significance level set at 0,1 and not 0,05, it was confirmed at the significance level of 0,05 

by the additional analysis. Hence, chatbot-driven surveys are affected by the multiple survey requests 

effect. As a result, the null hypothesis is rejected, and the alternative hypothesis is accepted.  

H0: Multiple survey requests do not impact response rates (rejected) 

H1: Multiple survey requests impact response rates (accepted) 

After having verified the impact of multiple survey requests on response rates, the impact of 

mode of survey on response rates undergoes the same process. With the level of statistical significance 

set at 0,05, it can be stated that the mode of survey impacts response rates in the case of web-based 

surveys, chatbot-driven surveys and a combination of both. Moreover, chatbot-driven surveys had 
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lower response rates than web-based surveys. The response verification analysis provides coherent 

results on that. Therefore, the null hypothesis is rejected, and the alternative hypothesis is accepted. 

H0: Mode of survey does not impact response rates (rejected) 

H1: Mode of survey impacts response rates (accepted) 

To sum it up, hypothesis testing ended with both null hypotheses being rejected and logically, 

both alternative hypotheses being accepted. In other words, both mode of survey and multiple survey 

requests impact response rates. The meaning of this outcome with regard to the objectives of the study 

is discussed later in this chapter. 

Discussion of Prior Research 

In this section, we do not only briefly review the findings from previous researches on the 

impact of multiple survey requests and mode of survey on response rates, but also compare them to 

ours.  

Multiple survey requests. 

Porter et al. (2004) found out that multiple survey requests seem to suppress response rates, but 

the insensitivity of this repression would be correlated to the time interval between different surveys. 

Nevertheless, the non-linear decline of responses rates in their second experiment design is defended 

by a Saliency bias and a Time of the year bias that respectively affected the interest of participants for 

a particular survey or their availability in regard to a particular survey as well. Finally, these authors 

pointed out the findings of previous researchers that stated that participants tend to leave a 

longitudinal study after some time, in most cases due to a feeling of boredom, disinterest or self-

satisfaction. While the results of our experiment support some of the Porter et al. (2004)’s findings, 

some others cannot be clearly compared. First, our study demonstrated that multiple survey requests 

could indeed impact response rates, even though the experiment was operated under contrasting 

conditions, such as the time interval between the administrated surveys or the knowledge of the 

participants in regard to the experiment. Contrary to Porter et al. (2004), we brought forward a more 
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consequent number of biases that could have impacted the findings, such as the Sample of surveys and 

the Time of the year that were regularly discussed by Porter et al. (2004). Moreover, our experiment 

design (e.g. comparing the same survey in two different groups) enabled us to remove the Saliency 

bias that highly impacted Porter et al. (2004)’s findings. Identically to Porter et al. (2004), we were in 

most cases unable to measure the extent to which these potential biases could have affected the 

results. Notwithstanding, the fact that this experiment design necessitated two different groups that 

both received all surveys but in a different order, at the opposite of Porter et al. (2004) experiment 

design that administrated only one survey to the experimental group, we were able to provide a deeper 

comprehension of the results and their significance. That being said, the aforementioned change in the 

experiment design implied as well further biases that Porter et al. had not need to consider, such as a 

9-days delay bias due to the necessity of participants to sign up for the study. Regarding the reasons 

that led participants to leave the study, those were not studied in this research. Overall, we have 

verified and strengthened the results of Porter et al. (2004) as well as we have provided a better 

understanding of potential biases that could impact a standard health-related longitudinal study of this 

kind. 

Bradburn (1978) studied a similar aspect of multiple survey requests: The impact of paper-

based or face-to-face survey frequency on the respondent burden in longitudinal studies. He implied 

that the frequency of being surveyed could be the cause of non-response rates, among other variables 

such as the length of surveys and the level of stress or effort the respondent perceives or puts into 

filling out surveys. We have therefore brought new evidence towards the belief of Bradburn (1978): 

the more often a participant is surveyed, the more likely he will leave the study. Indeed, the results of 

our experiment imply that multiple survey requests sent every three days have a greater impact than 

survey requests sent every three months. This implication is justified by a weaker decrease of the 

response rate in Porter et al. (2004)’s experiment, that sent two survey requests in a two-months 

timespan, in comparison to ours, that sent survey requests in a much shorter period of time: Every 3 

days. Hence, the statements of Bradburn (1978) appear to be verified. 

Apodaca et al. (1998) concluded that a longitudinal burden statement could decrease the 

response rates. Their conclusion was based on an experiment, in which one specific group was 
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informed about several surveys before starting the longitudinal study. Due to the nature of our 

experiment, their findings cannot be properly argued, however they strengthen the legitimacy of ours. 

Mode of survey. 

Out of all studies mentioned in the literature review regarding the mode of survey, Harms and 

Schmidt (2017) conducted an experiment, which was closest in many ways to ours. Not only did they 

compare web-based surveys to chatbot-driven surveys, but also focused on studying the completion 

rate and hence, the response rate. The size of their sample, 762 participants, despite being slightly 

smaller, was comparable to the size of ours, 808 participants. Moreover, as mentioned earlier by Fan 

and Yan (2010) that the year of a study might be an important factor when it comes to comparing 

response rate results, the fact that the study in question took place in 2017 is also what makes it 

relatable to ours, conducted in 2018. The first big difference, however, is that we collected data from 

patients recruited from Facebook groups, who were not professional survey takers, while in their case, 

the surveys were filled out by panel participants, who according to the authors are usually passible 

and endure some of the worst surveys available. The second important difference is that our surveys 

had only 8 questions each, while their survey had 121 questions. The third difference is that while we 

asked participants to fill out up to 4 surveys, they asked to fill out only one survey. The fourth 

difference is that the aforementioned authors did not measure the multiple survey request impact and 

hence, divided the sample into two groups and not four as in our experiment. The fifth difference lays 

in the softwares used by us and them. While we used a custom-built PA software to deploy surveys, 

Surveybot to build and conduct chatbot-driven surveys and Google Form to build and conduct web-

based surveys, the other authors used another software to deploy surveys, build and conduct web-

based surveys and also they built custom chatbots. Finally, the sixth major difference is that our study 

was conducted within a field of healthcare, while their study referred to a completely different 

industry. Many other differences certainly could be discussed further, but the aim was to present those 

that were most important. Overall, Harms and Schmidt (2017) confirmed that the completion rate was 

lower for chatbot-driven surveys compared to web-based surveys. This would, on the other hand, 

result in lower response rates assuming that conditions before starting the survey were exact for both 

groups. The issue with that is that despite ensuring a relatively decent research methodology, their 
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findings probably suffered from a couple of biases, one of which, was of technical nature (see: 

literature review chapter). Assuming that the biases were not significant in their case, it can be stated 

that the mode of survey, in the case of web-based and chatbot-driven surveys, has an impact on 

response rates. This would be confirmed by our results, which indicated a significant difference 

between the groups. Moreover, we also showed in both the verification and alternative analyses that 

chatbot-driven surveys performed slightly worse in comparison to web-based surveys in regard to the 

response rates. 

According to many other authors mentioned in the literature review, for instance, Braekman et 

al. (2018), Greenlaw & Brown-Welty (2009) or Manfreda et al. (2008), the mode of survey indeed has 

an impact on response rates. The discussion, however, usually referred to telephone, traditional mail 

or web-based surveys, and used to end with often contrary findings. In other words, in some studies, 

alternative modes of survey scored better than web-based surveys (Jones & Pitt, 1999; Watt et al., 

2002; Dommeyer et al., 2004; Ogier, 2005; Ballantyne, 2005; Nair et al., 2005; Braekman et al., 2018, 

Fricker et al., 2005), while the other times web-based surveys had better response rates (Greenlaw & 

Brown-Welty, 2009; Cobanoglu; Warde & Moreo, 2001; Ansolabehere & Schaffner, 2014, Evans & 

Mathur, 2005; Yeager et al., 2011; Ansolabehere & Schaffner, 2014). While meta-analyses were 

conducted in this field (Cook, 2000; Nulty, 2008; Shih & Fan, 2008; Manfreda et al., 2008; Anseel et 

al., 2010), they also suffered from many biases. Each of the studies was conducted in a particular 

setting and while methodologically they could be of high quality, the results of the studies naturally 

differed from each other. One of the exemplary reasons for that, mentioned in the literature review, 

was the fact that response rates were different depending on the characteristics of a sample used in the 

study (Shih and Fan, 2008; Braekman et al.,2018; Anseel et al., 2010). Shih and Fan (2008) discussed 

the response rates between doctors and students and the general population, Braekman et al. (2018) 

between doctors and non-doctors and Anseel et al. (2010) between top executives and non-managerial 

respondents. Such findings indicate that despite the most genuine endeavour of researchers, it is 

unlikely to eliminate all potential biases from the study. It is also an argument for being careful when 

discussing the generalisability of a particular study’s findings. Previous research on mode of survey 
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prompts us to emphasize the health-related aspect of our study. Likewise, an experiment based on a 

different design or another specific data sample, might not provide similar results. 

Discussion of Research Question and Objectives 

In this section, our research question and objectives are reviewed based on our observations and 

other discussions. 

The first research objective led us to understand how multiple survey requests could impact the 

response rate of a particular health-related longitudinal study, and subsequently, to support or reject 

previous research findings that highlighted the negative impact of multiple survey requests on 

response rates. The design of our experiment enabled us to measure the response rates of a simulated 

health-related longitudinal study. Experimenting the effect of multiple survey requests and mode of 

survey on the response rate of a so-called veritable longitudinal study was necessary to better discuss 

the results and their implications in regard to the healthcare environment. Our experiment 

demonstrated that, overall, multiple survey requests significantly suppress response rates, and 

subsequently, verified our hypothesis that such an effect occurs. Indeed, a clear trend could be visually 

observed in all the groups of the experiment. Despite the fact that neither of primary response 

analyses indicated a statistically significant relationship between the number of precedent survey 

requests and the response rate, the response verification analyses, the additional analyses, and the data 

exploration showed that the impact of multiple survey requests could be affirmed. Additionally, we 

believe that the severe technical issue and other biases, such as the Saliency bias or the Time of the 

day bias, reduce the legitimacy of the primary response analyses and potentially reinforce the other 

analyses that were not or differently affected by such biases. As the experiment involved four different 

groups to which four surveys were administrated under slightly different conditions, we consider as 

well that our assumptions and conclusions benefit from the consistency of our results and discussions 

in regard to biases. Our findings are in accordance with Porter et al. (2004)’s, even though the 

response rates of their experiment decreased slightly more over consecutive surveys in comparison to 

ours. However, such variation can be clearly explained by Bradburn (1978), who believes that the 

more often a participant is surveyed, the more likely he will leave the study. Our findings verified as 

well the comments of Apodaca et al. (1998) on the longitudinal burden. In terms of academical 
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contribution, we believe we have brought up a new and well-grounded piece of evidence in favour of 

a multiple chatbot-driven and web-based survey requests effect on response rates in longitudinal 

studies. Finally, we conclude that our first research objective was successfully fulfilled. 

The second objective of this research invited us to find out whether the response rate of a 

health-related chatbot-driven survey is less affected by multiple survey requests than the response rate 

of a similar web-based survey. Our experiment provided inconsistent results due to biases, the effects 

of which could not be clearly and completely measured. Nonetheless, the discussion of findings 

underlined a difference in response rates between modes of survey. Indeed, we consider that web-

based surveys generate more responses than chatbot-driven surveys under the same environmental 

conditions. However, the eventuality of minor Surveybot technical issues throughout the experiment 

could explain such a difference (see appendix P), even though the measurement of completion rates 

would more likely not support such an assumption. Additionally, we consider that chatbot-driven 

surveys could not reduce the effect of multiple survey requests on response rates, as the additional 

analyses statistically showed that the response rates of web-based surveys were decreasing at a lower 

degree than chatbot-driven surveys’. Even though the verification analyses provided contrasting 

results, the consideration of biases led us to trust the additional analyses. Regarding our academical 

contribution, we fortify prior findings which stipulate that mode of survey, in the case of chatbot-

driven and web-based surveys, impacts response rates. Furthermore, we contribute to future research 

on chatbot-driven surveys: We would not only suggest that chatbot-driven response rates are overall 

lower than web-based response rates but also we would postulate that they are less resistant to 

multiple survey requests’ impact on response rates in longitudinal studies. Finally, we conclude that 

our second research objective was relatively successfully fulfilled, due to contradictory but well-

explained statistical evidence.  

A third but secondary research objective encouraged us to better understand the impact of 

multiple survey requests and mode of survey on response rates, in particular via the analysis of 

completion rates. Choosing such an additional measure was defended by fundamental differences 

between chatbot-driven surveys and web-based surveys, in particular in terms of features (Kaplowitz 

et al., 2004). For instance, while Facebook Messenger chatbot-driven surveys are able to remind a 
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respondent with notification, Google Form web-based surveys are unable to do so (Klopfenstein et al., 

2017). On another hand, web-based surveys offer the possibility of modifying an answer, which is 

usually not the case for Facebook Messenger chatbot-driven surveys. Most of all, measuring the 

completion rate based on clicks and the completion rate based on started surveys enabled us to 

understand that the first chatbot-driven survey tended to be not opened by a considerable amount of 

participants (up to 20%, see appendix U), a priori due to the requirement of signing in Surveybot 

Facebook Messenger app. While the prior finding awakes our curiosity on why people do not sign 

into Surveybot Facebook Messenger app, and how to resolve such issue, the latter finding leads us to 

weight which Facebook Messenger features (e.g. notifications system, interface, etc.) could positively 

impact completion rates in a long run. The latter finding brings also a possible explanation for a lower 

impact of multiple survey requests on Facebook Messenger surveys’ response rate than Google Form 

surveys’ response rate. Nevertheless, the fundamental differences in terms of features between these 

two modes of survey could also explain this phenomenon. Further research on these topics is therefore 

recommended. 

The fourth research objective led us to determine whether chatbot-driven surveys could replace 

web-based surveys in a healthcare environment that often requires the administration of multiple 

surveys to the same panel of participants (Coville, 2011; Bailey et al., 2005), and therefore solve a 

common researcher’s issue by increasing response rates (Karlberg, 2015). Considering chatbots as a 

replacement for traditional web-based surveys does not only require to take into account the 

fulfilment of the first two objectives of this research but also to separate the outcomes of our 

experiment to their applications in healthcare. The outcomes of our experiment revealed that chatbot-

driven surveys would not be suitable to increase the response rate of health-related surveys. Regarding 

the application of our findings, several factors must be taken into consideration. First, our experiment 

design implicated the simulation of a health-related longitudinal study. This study was designed in 

such a way that a very specific health-related use of surveys could be reproduced. For diverse reasons 

exposed in the introduction of this paper, we chose to imitate a longitudinal study that surveys patients 

on treatments. In particular, we designed a study focused on the most effective alternative treatments 

for autoimmune diseases. Consequently, the results of this experiment appear to be coherent and 
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realistic in the case of clinics or pharmaceutical companies that survey patients on overall treatments 

(Kishore, 2016; Coville, 2011), but may not necessarily be applied to other health-related cases, such 

as the assessment of Quality of Life of patients (King et al., 2016). In order to understand whether our 

findings could be applied to further health-related cases, the population factor must be carefully 

studied. Indeed, designing a longitudinal study on alternative treatments implied the selection of 

participants that suffer from autoimmune diseases. As the data sample chapter of this paper presented, 

the composition of the sample was not homogeneous. For instance, 92.8% of participants were 

female. Despite the fact we have not analysed the relationships between the sample’s characteristics 

and the impact of multiple survey requests and mode of survey on response rates, we assume that a 

higher proportion of women and old people could have brought prejudice to chatbot-driven surveys, 

as Yau and Cheng (2012) believes that these categories of population might not be as comfortable 

with internet than young men for example. Consequently, the application of our findings to other 

health-related uses would a priori depend on the surveyed population and its ability to use Facebook 

Messenger with confidence. However, our assumption can be argued by the fact that all the 

participants were recruited through Facebook, which should have limited the impact of a Sample bias. 

Next to that, it can be argued that the use of Facebook Messenger for conducting surveys with highly 

personal health-related questions worked against high response rates of chatbot-driven surveys, as 

participants could be suspicious of data privacy policy, and anxious to provide answers in an 

environment which already contains a lot of personal data. The fact that the data was additionally 

anonymised by the researchers when using Surveybot software, might have been insufficient to 

eliminate the respondent’s anxiety. That said, it could be reasonable to replace Facebook Messenger 

with another, less intimidating and more trust enhancing platform when administering health-related 

surveys. In order to understand the level of generalisability of our findings, we would recommend 

further research on the impact of the sample and the use of a social media platform on our results. 

Nonetheless, we believe that our findings would clearly correspond to the very specific case of 

autoimmune diseases, which leads us to believe that the fourth objective of this research has been 

fulfilled. 
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Regarding our research question, How do chatbot-driven surveys perform in longitudinal 

health-related studies in regard to response rates compared to web-based surveys?, the fulfilment of 

our research objectives and the verification of our hypotheses lead us to state that chatbot-driven 

surveys underperform in longitudinal health-related studies in comparison to web-based surveys, not 

only because of lower response rates and completion rates, but also for their vulnerability in regard to 

the verified multiple survey requests effect on response rates. 
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Reflections 

Further discussions can be undertaken within the field of quality data issues. Designing such an 

experiment implicated taking a series of decisions that could little to highly affect the findings. We 

believe that exposing them and suggesting them for future research would relativise the meaning of 

our findings and the limitations of our study.  

In this context, the researchers wondered about the extent to which reminders could increase 

response rates, and how the type of reminders could influence this extent. Indeed, we considered three 

types of reminders: Email reminders and Facebook Messenger notifications. The latter could be under 

the form of different types of Facebook Messenger notifications, such as a reminder to complete the 

survey. Even though we voluntarily chose to disable the Facebook notifications in order to expose all 

the groups to only one email reminder after two days, Surveybot still sent notifications to respondents 

that had clicked on “Remind me later”. We believe that it is a natural feature of chatbot-driven 

surveys, but that it could also have impacted response rates and completion rates. Despite the fact that 

prior literature supports the positive impact of email reminders (Wensing, 1999), further research 

could be undertaken to understand to what extent and which type of Facebook Messenger notification 

could impact those variables.  

We also questioned the fact that the participants were told, before signing up to the longitudinal 

study, the maximum number of surveys they would receive. In our experiment, we suggest that 

multiple survey requests could have more highly affected response rates if the number of surveys was 

not communicated, as Apodaca et al. (1998) found out that studies with a longitudinal burden 

statement have lower response rates. We could, therefore, assume that individuals that signed up were 

ready to receive multiple surveys. 

Furthermore, we would recommend further research on the individual impact of chatbot-driven 

features on response rates. For instance, the fact that chatbot-driven surveys oblige respondents to 

answer all the questions, and do not allow them to modify a response, could have an impact as well on 

response rates. These specific features could also lead clinics, pharmaceutical companies and other 

health-related entities to reconsider the use of chatbot-driven surveys, in particular, if responses 
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cannot be updated before the submission. Few participants have highlighted such a problem (see 

appendix F).  

Besides, selecting Google Form as the web-based survey provider has also impacted the 

response rates. Even though several researchers have compared different web-based survey providers 

in terms of features and pricing (e.g. Beck, 2018), response rates appear to not have been 

academically compared. Similarly, choosing Surveybot as the chatbot-driven survey provider would 

have probably impacted as well response rates, not because of its features in comparison to other 

Facebook Messenger survey apps, but mainly because of its association with Facebook Messenger. 

Further research could be undertaken to compare native chatbot-driven surveys to Facebook 

Messenger chatbot-driven surveys. Nonetheless, it is important to remember that the objective of this 

study was not to study the effectiveness of Facebook Messenger chatbot-driven surveys to other 

native forms of chatbot-driven surveys. That said, a comparison could help entrepreneurs to decide 

whether to build chatbot-driven surveys using the Facebook Messenger platform, as well as to help 

clinics, pharmaceutical companies and other health-related entities to decide whether to choose a 

Facebook Messenger survey app over another native app. 

Moreover, adopting a different contact mode than the one used in this study could potentially 

strongly impact the response rates. The researchers used emails as the contact mode for both chatbot-

driven and web-based surveys due to a strict time frame of the experiment and other reasons 

explained earlier in the paper. However, it would be most natural to use chatbots both as a contact 

mode and as a mode of survey, which could be achieved via non-link campaigns, such as 

advertisements in social media. Alternatively, while the primary contact could still remain link-based, 

each following contact, including reminders, could be initiated by a chatbot. This would enable 

contacting users only when they are online, which would most likely increase the response rate. 

Further research is needed to measure if and to what extent response rates could be improved this 

way. 

It could be surmised that the biases potentially affecting our findings could also represent an 

actual situation, in which such biases (e.g. Saliency bias, Sample bias, Day of the week Bias, etc.), 

with a likely exception of a Bug-related bias, would occur anyway. Due to the fact that no academic 
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source has been found to support this argument, we would rather not consider it as proven, but 

recommend further research on this topic. 

Finally, our study was not only limited by the fact that natural differences between chatbot-

driven and web-based surveys were not analysed or further discussed, but also because Artificial 

Intelligence (AI) was not approached. Due to the rapid evolution of AI and machine learning in 

chatbots, we would recommend future researchers to explore how these technologies could influence 

the efficiency of chatbots in regard to response rates, and if their performance could lead health-

related entities to consider native chatbot-driven surveys supported by AI.  
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Conclusion 

It can be firmly stated that the experiment has been successfully finalised, despite the 

occurrence of unexpected technical issues and the fact that some of the statistical analyses, proceeded 

from the collected data, did not provide coherent outcomes in every case. A close scrutiny of biases, 

such as the Days of the week bias and the Bug-related bias, enabled us to understand the occurrence of 

statistically significant relationships in regard to the variables of our conceptual model: Mode of 

survey, multiple survey requests and response rates. Our data analyses and further discussion verified 

our hypotheses, which did not only postulate that multiple survey requests could, as other researchers 

found out, affect response rates, but also stated that the mode of survey could indeed affect response 

rates. In fact, we discovered that chatbot-driven surveys were less effective at generating response 

rates than web-based surveys. Also, the discussion of the results revealed that chatbot-driven surveys 

were more vulnerable to the effect of multiple survey requests than web-based surveys.  

Moreover, our observations implied that the first administered chatbot-driven survey resulted in 

a lower completion rate than the first administered web-based survey. Further analyses suggested that 

the participants were either anxious about sharing personal information via Facebook Messenger or 

reluctant to sign into Surveybot Facebook Messenger app, which was a necessary step to start the 

chatbot-driven survey. Notwithstanding, we would recommend further research on this subject matter. 

Regarding the health-related aspect of the research, we consider that our findings and most of 

the discussed biases actually reflect the reality, which pharmaceutical companies, clinics and other 

health-related entities would confront. While we believe that our findings are valuable for surveying 

patients, especially those suffering from autoimmune disease, on treatments, we suppose that the very 

specific characteristics of our data sample would not enable us to generalise our findings with 

certainty to further fields of application. Taking all the results into consideration, we would not 

recommend clinics, pharmaceutical companies and other health-related entities that survey patients on 

treatments, to adopt chatbot-driven surveys instead of web-based surveys, as they proved to be less 

effective in terms of response rates and more vulnerable to multiple survey requests. Nevertheless, it 

must be stressed, that our recommendation could be reconsidered if certain aspects of the experiment 
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setting were modified, such as the contact mode, use of notifications, use of a social media platform, 

implementation of artificial intelligence, trust of participants and overall data sample characteristics.  

Regarding our entrepreneurial motivation, the potential attractiveness of setting up a company 

specialised in health-related chatbot-driven surveys would depend on the results of further research in 

this field. On one hand, our experiment showed that chatbot-driven surveys underperformed in 

comparison to web-based surveys. On the other hand, well-optimised chatbots could potentially act as 

an effective research method in health-related studies and it is not unlikely that there is a market for 

this novel mode of survey in the healthcare industry. 

Certainly, this paper can be considered as a valuable reference point when conducting any 

studies in the field of chatbots, chatbot-driven surveys, web-based surveys, the impact of mode of 

surveys and multiple survey requests on response rates and completion rates, and modern methods of 

collecting data in healthcare. We strongly encourage other researchers to further analyse the 

relationships between the aforementioned aspects of the experiment setting and response rates of 

chatbot-driven and web-based surveys. 
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Appendix A. 

Emails Sent From PA Software 

The email sent to the participants was identical for all surveys and reminders, at the exception 

of two words that were constantly changed: the position of the survey, e.g. “third” that could be 

replaced by “first”, “second”, and “fourth”; as well as the description of the email, “reminder” that 

could be replaced by “survey” and vice versa (see figure 14). The identification code and the 

parameters of the link were evidently different for each participant and for each survey. 

Figure 14. Email for surveys. 

All participants received the same email for each survey and/or reminder. 

Figure 15. Email of confirmation. 

Any participant that signed up for the study via cbs-thesis-research.com received the same email of 

confirmation.  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Appendix B. 

Mail Delivery Notification 

Researchers have received several types of request, problem or comment by email. This 

appendix lists two examples of delivery notification received at contact@cbs-thesis-research.com. 

Even though the exact number of undelivered email cannot be properly summed, it is estimated that 

over 20 email addresses were not valid. Two categories of invalid email addresses could be 

distinguished: Those that have a typing error; And those that have an unknown error. The first 

category was subject to manual changes from the researchers in the database. 

Figure 16. Typing error. 

This delivery notification indicates that the address is not valid. A typing error can be observed in the 

domain name (“iclou.com" instead of “icloud.com"). 
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Figure 17. Unknown error. 

This delivery notification indicates that the address is not valid. No typing error can be obviously 

observed. 

 

Figure 18. Automatic reply. 

Several mailboxes sent automatic replies, requesting the researchers to change the database 

manually. 
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Appendix C. 

Technical Issues Reported by Email 

Researchers have received several types of request, problem or comment by email. This 

appendix lists several examples of technical issues reported at contact@cbs-thesis-research.com. Even 

though the exact number of technical reports cannot be properly summed, it is estimated that over 30 

reports were received. 

Figure 19. Broken link. 

A technical issue occurred between the second and third chatbot-driven survey of the group A, 

preventing the participants to reach the survey. 
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Figure 20. Reference code. 

A technical issue occurred between the second and third chatbot-driven survey of the group A, 

preventing the participants to go further than the first question of the survey (requesting the reference 

code sent by email). 

Figure 21. Unknown issue. 

Several other but minor technical issues related to Surveybot occurred during the experiment, in 

particular for the participants of group A. Nevertheless, these issues were not frequently reported. 
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Appendix D. 

Non-Technical Issues Reported by Email 

Researchers have received several types of request, problem or comment by email. This 

appendix lists several examples of non-technical issues reported at contact@cbs-thesis-research.com. 

Even though the exact number of non-technical reports cannot be properly summed, it is estimated 

that over 35 reports were received. In most cases, non-technical issues were related to the opening of 

chatbot-driven surveys. 

Figure 22. Difficulty to sign in. 

In this email, the participant believes that a technical issue occurs, but he probably didn’t understand 

how to sign in Surveybot. 
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Figure 23. Difficulties to sign in. 
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Figure 24. Another non-technical issue. 

Figure 25. Standardised response. 

In most cases, the researchers could re-use a standardised message to reply to participants that had 

troubles with logging in the Facebook Messenger App called “Surveybot”.  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Appendix E. 

Removal Request by Email 

Researchers have received several types of request, problem or comment by email. This 

appendix lists several examples of removal requests sent at contact@cbs-thesis-research.com. Even 

though the exact number of requests cannot be properly summed, it is estimated that over 15 

participants requested to leave the study. 

Figure 26. Removal due to mode of survey. 

 

Figure 27. Removal due to Facebook’s privacy policy. 
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Figure 28. Removal due to external factors. 

 

Figure 29. Removal due to unknown factors. 

Figure 30. Removal due to a study misconception. 

"140



Figure 31. Standardised response. 

In most cases, the researchers could re-use a standardised message to reply to participants that 

requested to leave the study.  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Appendix F. 

Other Types of Email Contacts 

Researchers have received several types of request, problem or comment by email. This 

appendix lists several examples of emails sent at contact@cbs-thesis-research.com, that couldn’t be 

considered as a technical issue, non-technical issue, removal request or mail delivery notification. 
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Figure 32. Encouragement. 

Even though the vast majority of emails were aimed to report a technical or non-technical issue, some 

messages of encouragement and satisfaction were still received by email. 

Figure 33. Interest. 

A typical example of a participant that asks further questions on the study and its scope. 
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Figure 34. Question. 

A type of recurring question received by email or on Facebook Messenger. 

 

Figure 35. Negative feedback. 

A negative feedback in regards to Surveybot. 

Figure 36. Positive feedback. 

A positive feedback in regards to Google Form.  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Appendix G. 

Facebook Posts 

 

Figure 37. Initial post. 

In most cases, no particular change was brought to the initial post. Nevertheless, the second post 

scriptum was not constantly added. 

 

Figure 38. Reminder. 

A reminder was posted as a comment to the initial post, in each group in which the initial post had not 

been removed. 
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Figure 39. Post scriptum resource. 

The second post scriptum of the initial post refers to such an additional comment; Aimed to give 

further information on the study and its authors. 
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Appendix H. 

Facebook Issues 

Recruiting participants by means of posting messages on Facebook groups leads researchers to 

become very active and reactive on this social media, due to high levels of suspicion from other 

Facebook group members. Indeed, each message that was posted by the researchers in a Facebook 

required to be argued and defended against comments of worried or hateful members (see figure 40). 

The researchers needed to reply efficiently and as fast as possible since Facebook group admins could 

quickly be asked to delete the post and ban them from the group.  

 

Figure 40. Scam suspicion. 

In this example, three Facebook group members immediately replied that the initial post was a scam. 

The post was deleted a few minutes later when a Facebook group admin got notified by these 

members. 
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Figure 41. Nature of the study disagreement. 

In this example, a Facebook group member replied negatively to the nature of the study.  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Appendix I. 

PA Software 

The researchers developed a web application, called PA software, to execute repetitive tasks 

automatically, and to follow the experiment in progress. The PA software sent the right surveys at the 

right participants at a specific date, based on the composition of groups and parameters that the 

researchers had set beforehand, by means of a PHP script daily run by a CRON job. A series of tests 

were imposed to the PHP script in order to minimise the risk of technical issues during the experiment 

(see figure 42).  

Figure 42. Example of the test. 

Screenshot of a test that measured the speed at which the CRON PHP script was executed. The 

researchers ensured that all the emails could be sent to all participants within a standard PHP 

execution time limit. 
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The PA software could also register a participation and automatically attribute it to the group 

that lacked members. Finally, the PA software had three dashboards that enabled the researchers: a 

Facebook tab to follow the number of new participants per experimental/control group, Facebook 

group, gender, age and continent (see figures 43 and 44); a table tab to consult the participants per 

experimental/control group and to remove somebody from the experiment; an analytics tab to track 

the sending of emails, reminders, clicks, and other analytics related to the experiment in progress (see 

figures 46 and 46). 

 

Figure 43. Number of acquired subjects per Facebook post. 

 

Figure 44. Distribution of acquired subjects per age, gender, and continent. 
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Figure 45. Distribution of clicks per group, for Choice overview survey. 

 

Figure 46. Distribution of clicks per group and per survey. 

"151



Appendix J. 

Cbs-Thesis-Research.Com Website 

A website built by the researchers could be available at cbs-thesis-research.com, a domain 

name that was bought for the time of the thesis. The website was aimed to communicate essential and 

secondary information to the participants and other interested people. Inter alia, the website provided 

a description of the study, frequently asked questions in regards to the study and the background of 

the researchers, a form for signing up, terms, conditions, and a privacy policy. The website was 

regularly updated until the researchers closed definitely the sign ups (see figure 47). 

 

Figure 47. Terms and conditions at cbs-thesis-research.com  
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Figure 48. Frequently Asked Questions (FAQ). 

 

Figure 49. Closed signup page.  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Appendix K. 

Encryption of Sensible Data Stored in the PA Database 

In term of engineering language, the researchers did not encrypt any data of the database. 

However, the cryptographic hash function called MD5 (standing for “Message Digest algorithm”) was 

widely used to check data integrity and reduce elementary security threats regarding sensible data 

stored in the PA database. 

Figure 50. Examples of hashed data. 

All sensible data from the PA database were hashed with the function MD5.  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Appendix L. 

Relational Database Schema 

A relational database schema enabled the researchers to visualise the structure of the website 

cbs-thesis-research.com and the PA software database (Imielinski & Lipski, 1982)(see figure 51). 

Precisely, the researchers designed a relational schema to ensure that SQL tables were correctly 

structured and linked to store and process all the required data for the success of the experiment. 

While several types of data were necessary to make the website and/or the software functional, some 

others were simply aimed to reduce security threats and improve the reliability of generated statistics 

(e.g. PAR_key, PAR_forward, etcetera). 

Figure 51. Relational data model. 
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Appendix M. 

Terms and Conditions 

Please read these Terms and Conditions ("Terms", "Terms and Conditions") carefully before 

using www.cbs-thesis-research.com website ("Website"), and therefore, taking part to the thesis 

research of Alexis Tschopp and Pawel Chwedoruk ("us", "we", or “our”), that are also the operators of 

this Website. Your access to our Website is conditioned on your acceptance of and compliance with 

these Terms. These Terms apply to all visitors, users and others who access or use our Website. By 

accessing or using our Website, you agree to be bound by these Terms. If you disagree with any part 

of the terms, then you may not access our Website. Website purpose. Our Website has been designed 

to gather participants for our Master thesis research, aimed to explore different alternative treatments 

against autoimmune diseases (e.g. Crohn's disease, ITP, Graves' diseases, etc), and how or where 

people that suffer from these diseases have found them. Accessibility. Our Website is free of use. 

Security. The protection of your personal data being one of our priorities, we do all our necessary to 

take the maximum of precautions. In this context, we regularly verify the viability of our Service and 

the systems we dispose to protect them. As previously mentioned, we also use the services of a 

professional, Infomaniak Network SA, to host our Website and databases in a secured place. 

Nevertheless, an absolute security and an unbreakable Service remain not possible to assure. Our 

Responsibility. We cannot guarantee an uninterrupted use of our Website, which can be partly 

modified or deleted at any time. We decline all responsibility in case of disagreement, physical 

damage, psychological damage or financial damage resulting in the use of our Website. We cannot be 

responsible for security failures, even though they generate damage to you. We are not responsible as 

well of the use of our Service by a user under 18 years old. Any inadequate content can be reported at 

contact@cbs-thesis-research.com. Your responsibility. You acknowledge you have read, understood 

and agreed upon our updated terms. You accept to not use our Website to fulfil any malicious or 

harmful purpose to our Website or other people. You have the responsibility to use and to 

communicate veridic and respectful data to our Website, which we will be used in the data collection 

part of our Master thesis. You are the only responsible for your actions, and you cannot transmit their 
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responsibility to us. Special Survey Terms. Accessibility. The services of Google LLC, specifically 

Google Form, the services of Surveybot Ltd and the services of Facebook Inc. have enabled us to 

design and to distribute our surveys, as well as to collect, to process and to store data. Our surveys are 

exclusively accessible on Google LCC website (https://policies.google.com/terms) and/or Surveybot 

Ltd website (https://surveybot.io/terms-of-use) and/or Facebook Inc. website (https://

www.facebook.com/legal/terms). From the moment you access our surveys, you understand and you 

agree that the terms and conditions of the website that host our survey apply. You must also 

understand and agree that our responsibility vis-a-vis these websites is limited to the sole content of 

our surveys. You must understand as well and agree that our surveys make health-related enquiries 

that must either be unsatisfied or satisfied with veracity. Data. The answers you provide to our 

surveys’ questions are considered as data. These data are collected, processed and stored by Google 

LLC and/or by Surveybot Ltd and/or Facebook Inc. We do not control how these data are processed 

and stored by these corporations. We might have access to these data and we might have the ability to 

extract them in order to process them with other tools and to store them in our own databases, for the 

purpose of our Master thesis. We might access, extract, process and store these data as long as we 

need to complete our Master thesis. Afterward, we might ask the aforementioned corporations to 

remove these data from their databases. Changes To These Terms. We reserve the right, at our sole 

discretion, to modify or replace these Terms at any time. If you have any questions about these Terms, 

please contact us at contact@cbs-thesis-research.com. If we make any material changes to these 

Terms, we will notify you either through the email address you have provided us or by placing a 

prominent notice on our Website.  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Appendix N. 

Privacy Policy 

Alexis Tschopp and Pawel Chwedoruk ("us", "we", or "our") operate the www.cbs-thesis-

research.com Website (the “Website"). This page informs you of our policies regarding the collection, 

use, and disclosure of personal data when you use our Website and the choices you have associated 

with that data. We use your data to provide and improve our Website. By using our Website, you agree 

to the collection and use of information in accordance with this policy. Information Collection and 

Use. We collect several different types of information for various purposes to provide and improve 

our Website to you, as well as to properly conduct our Thesis research as described in the Terms & 

Conditions. Types of Data Collected. Personal Data. While using our Website, we may ask you to 

provide us with certain personally identifiable information that can be used to contact you, identify 

you or accept you in our Master thesis research ("Personal Data"). Personally identifiable information 

may include but is not limited to: Email address, Gender, Age, Continent, Cookies and Usage Data, 

Usage Data. We may also collect information on how the Website is accessed and used ("Usage 

Data"). This Usage Data may include information such as your computer's Internet Protocol address 

(e.g. IP address), browser type, browser version, the pages of our Website that you visit, the time and 

date of your visit, the time spent on those pages, unique device identifiers and other diagnostic data. 

These data are mostly gathered to improve the security of our Website. Tracking & Cookies Data. Our 

website -- only -- uses Google Analytics ("GA") cookies and their tracking technologies to track the 

activity on our Website and hold certain information. Cookies are files with small amount of data 

which may include an anonymous unique identifier. Cookies are sent to your browser from a Website 

and stored on your device. Tracking technologies also used are beacons, tags, and scripts to collect 

and track information and to improve and analyse our Website. You can instruct your browser to 

refuse all cookies or to indicate when a cookie is being sent. You may still be able to use our Website. 

Cookies we use: GA Cookies from Google Analytics. Use of Data. We use the collected data for 

various purposes: To provide and maintain the Website; To notify you about changes to our Website; 

To provide analysis or valuable information so that we can improve the Website; To monitor the usage 
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of the Website; To detect, prevent and address technical issues; To conduct our Thesis research, which 

is the main purpose of our Website. Especially, to send up to 5 surveys by email after the registration 

through our Website. Transfer of Data. Your information, including Personal Data, may be transferred 

to — and maintained on — computers located outside of your state, province, country or other 

governmental jurisdiction where the data protection laws may differ than those from your jurisdiction. 

If you are located outside Denmark and choose to provide information to us, please note that we 

transfer the data, including Personal Data, to Denmark and process it there. Your consent to this 

Privacy Policy followed by your submission of such information represents your agreement to that 

transfer. We will take all steps reasonably necessary to ensure that your data is treated securely and in 

accordance with this Privacy Policy and no transfer of your Personal Data will take place to an 

organisation or a country unless there are adequate controls in place including the security of your 

data and other personal information. Disclosure of Data. We may disclose your Personal Data in the 

good faith belief that such action is necessary to: To comply with a legal obligation; To protect and 

defend our rights or property; To prevent or investigate possible wrongdoing in connection with the 

Service; To protect the personal safety of users of the Service or the public; To protect against legal 

liability. Security of Data. The security of your data is important to us, but remember that no method 

of transmission over the Internet, or method of electronic storage is 100% secure. While we strive to 

use commercially acceptable means to protect your Personal Data, we cannot guarantee its absolute 

security. Service Providers. We may employ third party companies and individuals to facilitate our 

Service ("Service Providers"), to provide the Service on our behalf, to perform Service-related 

services or to assist us in analysing how our Service is used. These third parties have access to your 

Personal Data only to perform these tasks on our behalf and are obligated not to disclose or use it for 

any other purpose. Analytics. We may use third-party Service Providers to monitor and analyse the 

use of our Service. Google Analytics. Google Analytics is a web analytics service offered by Google 

that tracks and reports Website traffic. Google uses the data collected to track and monitor the use of 

our Service. This data is shared with other Google services. Google may use the collected data to 

contextualise and personalise the ads of its own advertising network. You can opt-out of having made 

your activity on the Service available to Google Analytics by installing the Google Analytics opt-out 

browser add-on. The add-on prevents the Google Analytics JavaScript (ga.js, analytics.js, and dc.js) 
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from sharing information with Google Analytics about visits activity. For more information on the 

privacy practices of Google, please visit the Google Privacy & Terms web page: https://

policies.google.com/privacy?hl=en. Links to Other Sites. Our Service may contain links to other sites 

that are not operated by us. If you click on a third party link, you will be directed to that third party's 

site. We strongly advise you to review the Privacy Policy of every site you visit. We have no control 

over and assume no responsibility for the content, privacy policies or practices of any third party sites 

or services. Children’s Privacy. Our Service does not address anyone under the age of 18 (“Children"). 

We do not knowingly collect personally identifiable information from anyone under the age of 18. If 

you are a parent or guardian and you are aware that your Children has provided us with Personal Data, 

please contact us. If we become aware that we have collected Personal Data from children without 

verification of parental consent, we take steps to remove that information from our servers. Changes 

to this Privacy Policy. We may update our Privacy Policy from time to time. We will notify you of any 

changes by posting the new Privacy Policy on this page. We will let you know via email and/or a 

prominent notice on our Service, prior to the change becoming effective and update the "effective 

date" at the top of this Privacy Policy. You are advised to review this Privacy Policy periodically for 

any changes. Changes to this Privacy Policy are effective when they are posted on this page. Contact 

us. If you have any questions about this Privacy Policy, please contact us by email: contact@cbs-

thesis-research.com. 
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Appendix O. 

Surveybot Interface 

Figure 52. Introduction and identification code (desktop version). 

 

Figure 53. Multiple choice question (desktop version). 
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Appendix P. 

Surveybot Minor Technical Issue 

 

Figure 54. Bug occurrence (desktop version). 

 

Figure 55. Bug fixed (desktop version).  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Appendix Q. 

Surveybot Get Started Page 

 

Figure 56. Get started page on desktop version of Facebook Messenger. 

 

Figure 57. Get started page on mobile version of Facebook Messenger.  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Appendix R. 

Exemplary Formulas Used in Microsoft Excel for Data Manipulation 

Nr Main formula 
outline Formula example Comment

1

index(…, 

match, match),

…)

IFERROR(INDEX(‘All input'!

$1:$10485;MATCH(Database!$B4&" & "&1;'All 

input'!$AF:$AF;0);MATCH('All input'!

$AA$1;'All input’!$1:$1;0));0) 

Using a matrix fomula 
index match match as 
an alternative to regular 
vlookup helped ensure 
that no mistakes 
occurred while adding 
new variables to the 
database and increased 
an overall database 
flexibility and error-
resilience in case of 
architectural changes.

2 sum(index(...,
0,match))

SUM(index('DATABASE FULL'!

$1:$1000,0,match(G5,'DATABASE FULL'!

$1:$1,0))) 

Array (activated by 
pressing enter + shift) 
sum formulas of matrix 
type allowed for quick 
presentation of 
aggregated values of a 
particular variable in a 
database, without a 
need to undertake other 
redundant steps.

3
index(…, 
match, 
match(if(if)
(if))),…)

IFERROR(INDEX(Database!

$1:$10485;MATCH('All input'!$I5;Database!$B:

$B;0);MATCH(IF('All input'!AE5=1;Database!

$AB$1;IF('All input'!AE5=2;Database!

$AC$1;IF('All input'!AE5=3;Database!

$AD$1;Database!$AE$1)));Database!$1:$1;0));0) 

In this example, index 
match match if formula 
allowed for referencing 
to multiple variables 
within one formula 
based on chosen 
criterias.

Nr
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Table 31. Exemplary formulas used in Microsoft Excel for data manipulation. 

4 vlookup(…&…
&…,…,match)

IF(X5=0;0;IF(AND(AB5-

VLOOKUP($L5&1&$J5;SendTime!

$A$1:$G$17;MATCH(SendTime!$F$1;SendTime!

$1:$1;0);0)<3;(AB5-

VLOOKUP($L5&1&$J5;SendTime!

$A$1:$G$17;MATCH(SendTime!$F$1;SendTime!

$1:$1;0);0)>0));1;0))

Using vlookup in an 
enhanced version with 
match formula allowed 
for similar flexibility-
related advantages as 
index match match and 
was slightly less 
complicated in use. If 
ensured that the first 
column in the selected 
reference area did not 
change its place, the 
rest of the columns 
could switch places. 

Also, reference values 
were concatenated 
within the formula 
(“$L5&1&$J5”), 
which allowed for fast 
referencing of multiple 
variables without a 
need of creating 
supportive columns.

len()
IF(LEN(I12)=4;1;0) 

Example of text 
formula returning the 
length of the string. 
Used to identify invalid 
reference codes.

search() IF(IFERROR(SEARCH(“o";I11;1);0)>0;0;1)

Example of text 
formula searching for 
an occurence of a 
specific character. Used 
to identify invalid 
reference codes.

left() IF(LEFT(I11;1)="k";1;0)

Example of text 
formula returning the 
first left character. 
Used to identify invalid 
reference codes.

isnumber() IF(OR(ISNUMBER(RIGHT(I11;3)*1);RIGHT(I11

;3)<810);1;0)

Example of text 
formula checking if 
characters are numbers. 
Used to identify invalid 
reference codes.

Main formula 
outline Formula example CommentNr
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Appendix S. 

Database Variables 

A list of all variables included in the database imported into SPSS Statistics is presented below. 

In total 123 variables have been included, which used to describe each of the 808 respondents, who 

participated in the study. Variable name category mirrors how the variables were presented in the 

database. Green font occurs together with “Used” in the subsequent column. Final analysis category 

explains whether the variable was eventually used in the final data analysis or not. Original / 

Derivative category indicates if a variable was imported directly from a database (original) or is a 

derivative of the original variable. Data type category shows what is the data type of a variable. 

Variable name Final analysis Original / Derivative Data type

PAR_ID Not used Original Nominal

reference_code Used Derivative Nominal

PAR_gender Not used Original Binary

gender_codebook Not used Derivative Binary

PAR_age Not used Original Ordinal

age_codebook Not used Derivative Ordinal

PAR_continent Not used Original Nominal

continent_codebook Not used Derivative Nominal

GRO_mode_survey Used Original Binary

mode_survey_codebook Not used Derivative Binary

GRO_order Used Original Binary

order_codebook Not used Derivative Binary

GRO_description Not used Original Nominal

RES_device Not used Original Nominal

device_list Not used Derivative Nominal

device_list_codebook Not used Derivative Nominal

iphone Not used Derivative Binary
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macintosh Not used Derivative Binary

ipad Not used Derivative Binary

windows Not used Derivative Binary

android Not used Derivative Binary

null Not used Derivative Binary

other_device Not used Derivative Binary

disease_triggers_click Not used Derivative Binary

identification_click Not used Derivative Binary

search_click Not used Derivative Binary

choice_overview_click Not used Derivative Binary

disease_triggers_click_time Not used Derivative Continuous

identification_click_time Not used Derivative Continuous

search_click_time Not used Derivative Continuous

choice_overview_click_time Not used Derivative Continuous

disease_triggers_click_72h Used Derivative Binary

identification_click_72h Used Derivative Binary

search_click_72h Used Derivative Binary

choice_overview_click_72h Used Derivative Binary

disease_triggers_opened Not used Derivative Binary

identification_opened Not used Derivative Binary

search_opened Not used Derivative Binary

choice_overview_opened Not used Derivative Binary

disease_triggers_opened_72h Not used Derivative Binary

identification_opened_72h Not used Derivative Binary

search_opened_72h Not used Derivative Binary

choice_overview_opened_72h Not used Derivative Binary

disease_triggers_responded Not used Derivative Binary

identification_responded Not used Derivative Binary

search_responded Not used Derivative Binary

Variable name Final analysis Original / Derivative Data type

"167



choice_overview_responded Not used Derivative Binary

disease_triggers_responded_72h Used Derivative Binary

identification_responded_72h Used Derivative Binary

search_responded_72h Used Derivative Binary

choice_overview_responded_72h Used Derivative Binary
disease_triggers_completion_time_7

2h

Not used Derivative Continuous

identification_completion_time_72h Not used Derivative Continuous

search_completion_time_72h Not used Derivative Continuous
choice_overview_completion_time_

72h

Not used Derivative Continuous

disease_triggers_planned_sendout_d

ate

Not used Derivative Continuous

identification_planned_sendout_date Not used Derivative Continuous

search_planned_sendout_date Not used Derivative Continuous
choice_overview_planned_sendout_

date

Not used Derivative Continuous

A1w Not used Original Binary

A1wR Not used Original Binary

A1c Not used Original Binary

A1cR Not used Original Binary

A2w Not used Original Binary

A2wR Not used Original Binary

A2c Not used Original Binary

A2cR Not used Original Binary

A3w Not used Original Binary

A3wR Not used Original Binary

A3c Not used Original Binary

A3cR Not used Original Binary

A4w Not used Original Binary

Variable name Final analysis Original / Derivative Data type
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A4wR Not used Original Binary

A4c Not used Original Binary

A4cR Not used Original Binary

B4w Not used Original Binary

B4wR Not used Original Binary

B4c Not used Original Binary

B4cR Not used Original Binary

B2w Not used Original Binary

B2wR Not used Original Binary

B2c Not used Original Binary

B2cR Not used Original Binary

B3w Not used Original Binary

B3wR Not used Original Binary

B3c Not used Original Binary

B3cR Not used Original Binary

B1w Not used Original Binary

B1wR Not used Original Binary

B1c Not used Original Binary

B1cR Not used Original Binary

A1w_date Not used Original Continuous

A1wR_date Not used Original Continuous

A1c_date Not used Original Continuous

A1cR_date Not used Original Continuous

A2w_date Not used Original Continuous

A2wR_date Not used Original Continuous

A2c_date Not used Original Continuous

A2cR_date Not used Original Continuous

A3w_date Not used Original Continuous

A3wR_date Not used Original Continuous

Variable name Final analysis Original / Derivative Data type
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Table 32. Database variables. 

A3c_date Not used Original Continuous

A3cR_date Not used Original Continuous

A4w_date Not used Original Continuous

A4wR_date Not used Original Continuous

A4c_date Not used Original Continuous

A4cR_date Not used Original Continuous

B4w_date Not used Original Continuous

B4wR_date Not used Original Continuous

B4c_date Not used Original Continuous

B4cR_date Not used Original Continuous

B2w_date Not used Original Continuous

B2wR_date Not used Original Continuous

B2c_date Not used Original Continuous

B2cR_date Not used Original Continuous

B3w_date Not used Original Continuous

B3wR_date Not used Original Continuous

B3c_date Not used Original Continuous

B3cR_date Not used Original Continuous

B1w_date Not used Original Continuous

B1wR_date Not used Original Continuous

B1c_date Not used Original Continuous

B1cR_date Not used Original Continuous

Variable name Final analysis Original / Derivative Data type
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Appendix T. 

Final Data Analysis Variables 

The table below presents 11 variables, which were used in the final data analysis in SPSS 

Statistics. Variable name category mirrors how the variables were presented in the database. Data type 

category shows what is the data type of a variable. Description category presents more details about 

each of the variables, especially what criteria had to be met in order to be assigned a particular 

variable value. 

Variable name Data type Description

reference_code Nominal 

non-binary

A unique reference code was assigned to each of 

the participants in the beginning of the study 

and distributed to them with every email 

containing a link to the survey. Reference code 

remained constant for each participant through 

out the study. It was mandatory for the subjects 

to input it at the beginning of every survey, 

which allowed the researchers for further 

recognition of participants.

GRO_mode_survey Binary 0: subject is in a group with web-based surveys 

1: subject is in a group with chatbot-driven 

surveys

GRO_order Binary 0: subject is in group A 

1: subject is in group B

"171



disease_triggers_click_72h Binary 1: Subject clicked once more than once on a 

link to the survey “Disease triggers” within 72 

hours, i.e. 3 days, from receiving the survey. 

0: didn’t meet the criteria above

identification_click_72h Binary 1: Subject clicked once more than once on a 

link to the survey “Identification” within 72 

hours, i.e. 3 days, from receiving the survey. 

0: didn’t meet the criteria above

search_click_72h Binary 1: Subject clicked once more than once on a 

link to the survey “Search” within 72 hours, i.e. 

3 days, from receiving the survey.  

0: didn’t meet the criteria above

choice_overview_click_72h Binary 1: Subject clicked once more than once on a 

link to the survey “Choice overview” within 72 

hours, i.e. 3 days, from receiving the survey.  

0: didn’t meet the criteria above

Variable name Data type Description
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disease_triggers_responded_72h Binary 1: Subject completed and submitted survey 

“Disease triggers” within 72 hours, i.e. 3 days, 

from receiving the survey. 

Since the last question was not always 

mandatory, the survey was assumed to be 

completed when the last or next-to-last question 

was answered. 

0: didn’t meet the criteria above

identification_responded_72h Binary 1: Subject completed and submitted survey 

“Identification” within 72 hours, i.e. 3 days, 

from receiving the survey. 

Since the last question was not always 

mandatory, the survey was assumed to be 

completed when the last or next-to-last question 

was answered. 

0: didn’t meet the criteria above

Variable name Data type Description
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Table 33. Final data analysis variables.  

search_responded_72h Binary 1: Subject completed and submitted survey 

“Search” within 72 hours, i.e. 3 days, from 

receiving the survey. 

Since the last question was not always 

mandatory, the survey was assumed to be 

completed when the last or next-to-last question 

was answered. 

0: didn’t meet the criteria above

choice_overview_responded_72h Binary 1: Subject completed and submitted survey 

“Choice overview” within 72 hours, i.e. 3 days, 

from receiving the survey. 

Since the last question was not always 

mandatory, the survey was assumed to be 

completed when the last or next-to-last question 

was answered. 

0: didn’t meet the criteria above

Variable name Data type Description
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Appendix U. 

Chatbot-Driven Surveys (a) - Started Completion Rate 

A survey is considered to be started if a respondent provided a proper reference code at the 

beginning of the survey. The following figures 58 and 59 present size of the sample, number of 

responses, surveys started and clicks for chatbot-driven surveys in Group A and B, respectively.  

In figure 58 at survey 2, a very visible difference between the number of surveys started and the 

number of responses occurs. According to the researchers, this difference is a result of an unexpected 

bug, which was discussed in detail in the thesis. While taking into account both figures 58 and 59, it 

can be noticed that the first survey tends to have lower completion rates than consecutive ones. The 

researchers believe it is due to the fact that the respondents had to sign into the Surveybot Facebook 

Messenger app, which impacted both completion and response rates. This is additionally supported by 

a considerably low number of participants who quit after starting the chatbot-driven survey. 

"  

Figure 58. Response rate and completion rate by clicked and started for chatbot-driven surveys 

(Group A), N = 198. 

In figure 59, differences between the number of surveys started and the number of responses 

are much smaller than in the case of figure 58. Almost everyone, who started the survey, completed it. 

A downward trend in Group B is also very visible, as each consecutive survey recorded lower 

response rates, which is contrary to Group A. 
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"  

Figure 59. Response rate and completion rate by clicked and started for chatbot-driven surveys 

(Group B), N = 200. 
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Appendix V. 

Motivations for a Longitudinal Study on Alternative Treatments for Autoimmune Diseases 

When searching for effective treatments, many researchers argue whether all treatments can be 

properly researched using the methods characteristic for testing conventional medicine, e.g. double-

blind tests (Tabish, 2008; Straus & Nahin, 2001; Yakoot, 2013). For instance, acupuncture, 

chiropractic, external energy therapies are difficult to be tested in double-blind randomized controlled 

trials due to a greater possibility of placebo effect resulted from interactions between the practitioner 

and the patient (Straus & Nahin, 2001).  

Another, probably the most significant and unique issue in researching alternative treatments is 

the lack of financing. A cost of launching a new medicinal product can often exceed 2 billion USD 

(Mestre-Ferrandiz, Sussex, Towse, 2012). According to Yakoot (2013), it is unlikely to find a sponsor 

who would finance the research evidence creation of a product, which can not be easily registered in a 

way that ownership rights or copyright could be claimed. Such a product would not generate enough 

revenue to cover research and marketing expenditures. This likely trend towards researching 

patentable products creates a huge obstacle in conducting research on alternative treatments, 

especially in case of easily accessible, cheap and natural substances or procedures. It must, however, 

be not forgotten that lack of research evidence of efficacy is never evidence for lack of efficacy 

(Straus & Nahin, 2001) and therefore alternative treatments shall not be upfront considered as 

ineffective.  

Moreover, according to Chandrashekara (2012), treating chronic autoimmune diseases with 

conventional drugs, such as immunosuppressive drugs, reduces symptoms but rarely results in a long-

lasting cure. Also, severe side effects can co-occur especially when the treatment must be repeated 

over a longer period of time, which is often the case. Hence, a study on the most effective alternative 

treatments for autoimmune diseases is well-motivated and should facilitate the process of recruiting 

participants. 

Because it is not feasible to research all thousands of available alternative treatments using 

standard scientific and costly methods, the main health-related research aim of the surveys conducted 
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in this study is to find out whether it would be possible to identify the most effective treatments by 

studying aggregated personal opinions and experiences of a moderately big sample of patients 

(800-1000 participants) in a cheap and relatively quick way, and reach conclusions that would point at 

the methods most interesting to become a subject for further research. This way a list of long-tail 

alternative methods would be narrowed down based on subjective efficacy. Depending on the final 

validity and reliability of this research, it could potentially become a strong argument for conducting 

similar big-scale and more detailed study in the future. The results of this study are expected to be 

analysed and shared with those who participated. The motivation is to add to existing knowledge 

about alternative treatments and potentially help the patients by improving their chances of finding an 

effective alternative treatment. At the same time, this veritable longitudinal health-related study 

constitutes an ideal subject for conducting the study on health-related chatbot-driven surveys, which is 

the focus of this paper.
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