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Abstract 10 

This study was motivated by a desire to help working-age individuals gain a better understanding of 11 
their daily nutritional intakes with a new self-reported dietary assessment method, because an 12 
unhealthy eating behavior increases the risks of developing chronic diseases. In this paper, we 13 
present the design and evaluation of NutriColoring, a food diary that leverages doodling on sketches 14 
to report and reflect on everyday diet in the working context. Through a two-week field study 15 
involving 18 participants, the usefulness of NutriColoring in facilitating dietary assessment was 16 
tested by making comparisons with the typical bullet diary method. Our quantitative results showed 17 
that NutriColoring provided users with improved dietary assessment experience and intrinsic 18 
motivations, with significantly low task frustration and high enjoyment. Because of the freedom and 19 
playfulness in reporting intakes at work, the interview findings showed high acceptance of employing 20 
NutriColoring at work. This paper is concluded with a set of implications for design and development 21 
of doodling toolkit to support healthy eating behaviors among office workers. 22 

1 Introduction 23 

The workplace context plays an essential role in influencing eating behaviors among office workers. 24 
A typical working-age adult spends up to two-thirds of their waking hours in the working context and 25 
consumes approximately a third of their daily food intake at work (Gorman et al., 2013). Given that 26 
unhealthy eating behaviors within the working context have been shown to be associated with 27 
increased risk of conditions such as diabetes, obesity, and heart diseases (Naessens et al., 2011), the 28 
promotion of healthy eating behaviors has been identified as a crucial determinant influencing 29 
individuals’ overall well-being and health (Hartline‐Grafton et al., 2010; Lima, Costa and Rocha, 30 
2018). Moreover, after the COVID-19 pandemic, a shift towards remote working across diverse 31 
contexts (i.e., office, and home office) has grown as a new working mode (Allen, Golden and 32 
Shockley, 2015). This shift has contributed to unhealthy eating patterns, including increased 33 
consumption of unhealthy foods, larger portion sizes during main meals, and more snacks between 34 
meals (Ammar et al., 2020). Consequently, the demand for assistance in performing healthy eating 35 
activities and reporting daily intake among office workers is on the rise. 36 
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Self-reported dietary assessment tools have been increasingly developed (Maes et al., 2012; Hipp et 37 
al., 2015) because it has the potential to facilitate automated intake data collection and support 38 
analyses with data visualizations (Elsden et al., 2017). People engage in self-reporting since it helps 39 
them to develop specific self-awareness of healthy nutritional practices (Lazar, Koehler, J. 40 
Tanenbaum, et al., 2015; Elsden, Durrant and Kirk, 2016). Applying automated self-reporting 41 
assessment tools in a daily context, however, addresses several issues: (1) absence of personally 42 
meaningful insights (Epstein et al., 2016), (2) unmanageable maintenance (Harrison et al., 2015), (3) 43 
limited flexibility in reporting items for individual needs (Kim et al., 2017), (4) technological 44 
boundaries (Ayobi et al., 2017), etc. These issues partially led to abandon of digital reporting tools 45 
over time and a switch to paper notes to avoid unintended effects (Lazar, Koehler, J. Tanenbaum, et 46 
al., 2015; Epstein et al., 2016). Paper-based dietary tools are capable of mindful self-reporting 47 
practices (Ayobi et al., 2018). The usage of these papery tools can improve flexibility to construct 48 
self-reporting process, satisfy realistic nutritional needs, and help to achieve personal eating goals 49 
(Lazar, Koehler, T. J. Tanenbaum, et al., 2015). 50 

Based on user preference for self-reported tools identified in our prior research (Pan et al., 2021), 51 
office workers have a predilection for employing tangible supplies to facilitate a creative and playful 52 
self-reporting practice rather than depending on mobile applications in their working contexts. In this 53 
regard,  paper-based tools, such as Doodling, can afford physical practices like writing, crafting, and 54 
sketching to engage users in reporting personal health status (Andrade, 2010). Doodling, as a 55 
beneficial and pleasurable tool for personal care to maintain overall health (Coward, 2023), could 56 
lower the threshold of self-reporting and increase the interest in reporting personal data (Fernandes, 57 
Wammes and Meade, 2018; Meade, Wammes and Fernandes, 2019). Recent studies have indicated 58 
that the Doodling tools might be advantageous in the daily working context since it is believed to 59 
keep focus on primary tasks without affecting attention or raising mind wandering during working 60 
hours (Andrade, 2010; Chan, 2012). However, the complex process underlying the decision to adopt 61 
or reject any given Doodling tools of dietary self-reporting practices in daily working contexts 62 
requires further exploration (Coward, 2023). Thus, we developed our first research question as 63 
follows: 64 

• RQ1: How can Doodling be designed and leveraged as a self-reported dietary assessment 65 
method for office workers? 66 

Doodling is a creative method to draw and visualize ideas (Meade, Wammes and Fernandes, 2019). 67 
Various modalities for Doodling tools designed to enhance the engagement of self-reporting have 68 
been studied extensively. Evidence indicates that the Doodling with coloring approach should set out 69 
to investigate potential health-related activities (Ashlock, Miller-Perrin and Krumrei-Mancuso, 2018; 70 
Burton and Baxter, 2019; Xi et al., 2022) because using colors to visualize nutrition information 71 
could be an effective technique for increasing positive understanding of daily food intake (Ursell, 72 
2007). For instance, Deanna (Minich, 2019) pointed out that the concept of Eat a rainbow (i.e., group 73 
fruits and vegetables according to their natural colors; people should consume each hue of fruits and 74 
vegetables to acquire a range of various vitamins and nutrients that can prevent eating-related 75 
diseases) helps people readily relate to the health properties of healthy intake (i.e., fruits and 76 
vegetables) and develop a strong sense of self-awareness through colors (Heber, 2004). However, 77 
Doodling via coloring approach was mostly explored for self-reporting behavioral and physiological 78 
anxiety (Ashlock, Miller-Perrin and Krumrei-Mancuso, 2018; Burton and Baxter, 2019; Xi et al., 79 
2022). In-depth studies directly examining how office workers perceive Doodling with coloring 80 
approach and react to its use in daily working context are limited (Elsden, Durrant and Kirk, 2016). 81 
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Hence, it would be interesting to investigate the effects of a color-based Doodling tool within a 82 
working context. To this end, we develop the second research question as follows: 83 

• RQ2: Whether and how the developed Coloring-based Doodling method can help office 84 
workers engage in self-reporting on daily eating practices? 85 

In this paper, we present the design and evaluation of NutriColoring. NutriColoring is a Doodling 86 
toolkit with coloring approach to promoting the self-reporting practice of daily intake in the working 87 
context. To examine the acceptance and intrinsic motivation of using the NutriColoring toolkit, we 88 
conducted a two-week field study with 18 working-age individuals. The study was designed as a 89 
within-subject experiment, where we compared NutriColoring to a traditional food Journaling toolkit 90 
(named NutriWriting in this study). We collected and analyzed quantitative questionnaire data as 91 
well as qualitative interview data to gain a deep understanding of the user experience of the 92 
NutriColoring toolkit, and then identify design opportunities for the subsequent development of the 93 
Doodling via coloring approach. 94 

The remainder of this paper is organized as follows. In the next section, we provide a review of 95 
related literature on Doodling and coloring approach. Then, in Section Three, we described the study 96 
method and material regarding the toolkits (i.e., NutriColoring and NutriWriting), study design, and 97 
data analysis. In Section Four, we reported both quantitative and qualitative results of our study, 98 
which lead to a discussion on the findings and limitations, with implications for future work, in 99 
Section Five. Section Six contains our conclusions. 100 

2 Related Work 101 

In this section, we demonstrate two types of related work. First, we give an overview of how self-102 
reported tools are applied to promote healthy eating patterns. Second, we go into the Doodling 103 
approach with the use of colors for self-reporting practices, particularly for health and well-being. 104 

2.1 Self-report for Eating Practice during Office Work 105 

Self-report has been investigated in many fields, for instance, personal information management 106 
(Van Kleek et al., 2009), lifelogging (Sellen and Whittaker, 2010), personal informatics (Elsden, 107 
Durrant and Kirk, 2016), applied design methods (Carter and Mankoff, 2005; Ayobi et al., 2018), etc. 108 
It is an essentially human expressive practice that involves documenting and organizing daily 109 
experiences in an effort to beneficially stimulate health and well-being (Lepore and Smyth, 2002; 110 
Ayobi et al., 2018). Self-reporting for assessing food intake has been increasingly examined in the 111 
HCI research field (Cordeiro, Bales, et al., 2015; Cordeiro, Epstein, et al., 2015). On the one hand, a 112 
convergence of a wide range of digital dietary assessment tools —— such as Compl-eatTM 113 
(Meijboom et al., 2017), Traqq (Lucassen et al., 2021), and Dutch FFQ-TOOLTM  (Molag, 2010) —114 
— has made it possible for people to obtain accurate data and receive pertinent feedback (Burke et 115 
al., 2005). On the other hand, dietary assessment tools have become a social approach (Lupton, 2014) 116 
while helping individuals gain self-awareness of daily intake (Kersten-van Dijk et al., 2017). For 117 
instance, Monica et al. (Nour, Chen and Allman-Farinelli, 2019) used reward mechanisms and social 118 
media impacts in a self-reporting app to encourage more vegetable intake among young adults. 119 
Chung et al. (Chung et al., 2017) indicated that sharing food pictures on Instagram could motivate 120 
peers and seek support for adaptive healthy-eating behaviors as well as eating goals. 121 
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Several studies have investigated the barriers for users to adopting digital self-reported tools and 122 
suggested that digital tools might induce negative feelings or unintended effects, resulting in refusal 123 
to use these technologies in daily contexts (Lazar, Koehler, J. Tanenbaum, et al., 2015; Epstein et al., 124 
2016). In a survey of the National Health in America (Tracking for Health | Pew Research Center, no 125 
date), it was found that 34% of users use pencil and paper, while 21% use digital technologies for 126 
daily self-reporting. The usage of paper-based dietary assessment tools shows a slightly higher 127 
adoption rate. The reasons for this situation could be the flexibility of reporting ways on paper, 128 
satisfying volatile eating needs, personalizing eating goals, etc. (Lazar, Koehler, T. J. Tanenbaum, et 129 
al., 2015). Also, failing to meet security and privacy requirements leads to choosing paper-based self-130 
reported tools (Epstein et al., 2017). 131 

Moreover, the acceptance of self-reported dietary assessment tools in the working context is an 132 
important emerging topic. According to Naska et al. (Naska, Lagiou and Lagiou, 2017), self-reported 133 
dietary assessment can be roughly divided into two categories: prospective methods (i.e., food diary) 134 
and retrospective methods (e.g., dietary recall, food frequency questionnaires). The prior research 135 
(Pan et al., 2022) shows that the food diary ensured more flexible self-reporting for office workers to 136 
assess their daily intakes than retrospective assessment methods. A growing number of designs have 137 
considered facilitating self-report and daily nutrition tracking for the everyday context. For instance, 138 
MyFitnessPal (Byrne, 2015) supports healthy eating by relying on associating food ingredients with 139 
calories. Eat&Tell (Achananuparp et al., 2018) is designed to facilitate the collection of eating-140 
related data through automated tracking and self-report. By scanning QR codes on food packages, 141 
other designs (Sysoeva, Zusik and Symonenko, 2017; Hartwell et al., 2019) focused on encouraging 142 
healthy food choices and providing food-related feedback to users. Although these self-reported tools 143 
have focused on tracking food consumption and improving eating behaviors, less attention has been 144 
paid to promoting healthy eating patterns and routines in the working context. Also, despite the 145 
benefits of using a food diary for self-reporting, office workers are still lagging in terms of the 146 
utilization rate, and the need for a paper-based food diary has not translated into a long-term 147 
willingness to use it in daily working routines. There is much scope for considering self-reported 148 
tools in the context of the worksite. 149 

2.2 Doodling as Self-Reporting Approach 150 

According to the Oxford English Dictionary, Doodling is "a random scribbling performed by a 151 
person while the mind is more or less otherwise applied." Furthermore, earlier studies intended to 152 
explore the advantages of doodling as a viable means of collecting notes and memory retention 153 
(Andrade, 2010). Doodling is also a common means and creative form, which has been shown to 154 
positively contribute to self-care and self-expression (Stuckey and Tisdell, 2010). Evidence supports 155 
that offering engaging ways for people to participate in the reporting process is one approach to 156 
promoting self-care (Coward, 2023). Self-care is the ability to actively take care of one's mental, 157 
physical, and emotional health. For instance, Liu et al. (Liu et al., 2020) explore new utilizations 158 
based on the idea of user doodles for communication and reporting of dietary. Their findings 159 
suggested that Doodling might be an enjoyable and effective form of self-care for people to engage in 160 
the nutrition and health domain. Prior research also stated that Doodling enables to lead to an 161 
improvement in a person's behavior with ongoing reflection (Barnett and Cooper, 2009; Wallace, 162 
2020), which may optimize self-awareness of personal healthy and overall sense of well-being. 163 

In recent decades, Doodling has been increasingly popularized as a tool for self-expression through 164 
coloring books (Coward, 2023). According to prior research, doodling in art-making form (e.g., 165 
drawing, painting) could be a helpful reporting practice for long-term positive effects on health 166 
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(Stuckey and Nobel, 2010). It gives not only the artist but also the normal population the ability to 167 
tell their individual stories visually and internally (Coward, 2023). Compared to telling stories with a 168 
text-based reporting approach (e.g., Journaling), Doodling in art form provides a significant 169 
improvement in using engagement (Kim and Sherman, 2007), and also plays as a positive 170 
psychological way for people to experience enjoyment during the reporting process (John, 2012). For 171 
instance, many recent studies (Clark and Dünser, 2012; Muthard and Gilbertson, 2016; Turturro and 172 
Drake, 2022) have shown that Doodling on a coloring book for adults was a beneficial medium for 173 
self-reporting states, especially for regulating negative feelings. Two types of coloring approaches 174 
were generally used for self-reporting, namely well-designed coloring notebook (e.g., Mandala, a 175 
circle made up of various lined forms and patterns on a notebook) and free coloring activity (i.e., 176 
people are not given instructions on what to paint on the paper) (Mantzios and Giannou, 2018). 177 
Traditionally, it has been argued that there is no difference between these two approaches, but some 178 
studies (Curry and Kasser, 2005; Taylor, 2016) examined that a well-designed coloring Doodling 179 
was a more useful self-reporting form. 180 

On the other hand, color plays a vital role in the food industry in triggering purchasing behaviors and 181 
creating important expectations regarding the flavor and visual appeal of food (Spence, 2016; Stich, 182 
2016). Previous studies suggested that self-reporting via the coloring approach should not only focus 183 
on reducing negative affect (e.g., behavioral, physiological anxiety) but also should set out to 184 
investigate potential health-related perspectives (e.g., sedentary lifestyle, healthy eating, etc.) through 185 
personalization and customization (Ashlock, Miller-Perrin and Krumrei-Mancuso, 2018; Burton and 186 
Baxter, 2019; Xi et al., 2022). According to Piqueras-Fiszman et al. (Piqueras-Fiszman and Spence, 187 
2014), altering the color aspects related to food (e.g., color of plateware/container and packaging; 188 
color of the context where foods are eaten) can modify people’s perception and motivation to choose 189 
healthy foods. Among interventions aimed at promoting healthier food choices, the Traffic Light Diet 190 
(red for unhealthy, yellow for less healthy, green for healthy) was widely used in the mHealth 191 
domain. For instance, Gabrielle et al. (Turner-McGrievy et al., 2016) integrated a Traffic light diet to 192 
help participants reduce the burden of dietary self-monitoring and provide easy-to-understand 193 
feedback. Thienne et al. (Johnson et al., 2014) evaluated that a food recommendation system based 194 
on the Traffic light diet could give consumers tips for healthier food choices when dining out. 195 
Aschemann-Witzel et al. (Aschemann-Witzel et al., 2013) found that color-coding labels replacing 196 
literal labels could increase the consumption of nutritional products. Montagni et al. (Montagni et al., 197 
2020) displayed green labels on healthy food items according to the Traffic light diet developed by 198 
Leonard et al. and NUTRI-SCORE (Julia, Etilé and Hercberg, 2018) to increase healthy food intake 199 
in worksites. Regarding the dietary self-reporting approach with colors, the MyPlate (MyPlate | U.S. 200 
Department of Agriculture, no date) app was developed food categories into five, namely Fruits (in 201 
red), Vegetables (in green), Grains (in orange), Protein (in purple), and Dairy (in blue). This 202 
application enables users to report daily intake according to corresponding colors, and then provides 203 
an overview of food consumption within colors and reminds the distance between users actual intake 204 
and balanced intake reference. 205 

In summary, the evidence shows an excellent opportunity to deploy dietary self-reported tools in the 206 
context of the workplace. Compared to digital reporting tools, office workers prefer paper reporting 207 
tools to avoid unintended effects at work. However, it appears to be challenging, since little research 208 
has been done to investigate the adaptivity of paper-based dietary reporting tools for promoting 209 
healthy eating in the working context. Moreover, paper-based tools, such as Doodling, could be 210 
advantageous for dietary self-reporting at work. Integrating the coloring approach into Doodling is 211 
also suggested to improve the engagement of the entire self-reporting process. The using experience 212 
of Doodling in the working context is still left largely unexplored. Thus, to understand using 213 
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acceptance of paper-based tools like Doodling among office workers is necessary for further 214 
development of dietary self-reported tools, especially in the working context. 215 

3 Design of the NutriColoring Toolkit 216 

3.1 Key Features of the Design 217 

Grounded on the users’ demands of self-reported methods identified in our prior research (Pan et al., 218 
2021), we discovered that office workers prefer to utilize tangible supplies for a creative and playful 219 
self-reporting practice rather than depending on mobile applications in their working contexts. Other 220 
research studies revealed that employing self-reported Doodling (Clark and Dünser, 2012; Xi et al., 221 
2022) and integrating colors to symbolize different food categories (MyPlate | U.S. Department of 222 
Agriculture, no date; Aschemann-Witzel et al., 2013; Turner-McGrievy et al., 2016) are two 223 
acceptable and enjoyable approaches for health-related stimulation. As a result, we designed 224 
NutriColoring, a paper-based self-reported toolkit that integrates Doodling and coloring approach. 225 
The design explores how Doodling and colors could be incorporated and connect working-age users 226 
with reports of daily intake by using tangible supplies (i.e., a calendar on the working desk in this 227 
study). The aim of the NutriColoring toolkit is to motivate office workers to report and reflect on 228 
personal intake patterns in daily working contexts. The NutriColoring toolkit is used as a research 229 
probe in this study with two main features. 230 

• Doodling based on the Food Pyramid. The traditional triangle-shaped Food Pyramid, 231 
initially with six food groups in the 1990s (Nestle, 1993) and revised in 2005 (Services, 232 
2005), was later developed into MyPlate in 2011 (MyPlate | U.S. Department of Agriculture, 233 
no date), featuring only five food groups and excluding the unhealthy food group – Fats, 234 
Oiles and Sweets – from the pyramid. However, there is evidence indicating that the remote 235 
working mode, which includes a shift between office and home office, has led to an increase 236 
in the consumption of convenience foods, junk foods, more frequent snacking in-between 237 
meals, and an uptake of ready-to-eat foods that are high in fat, sugars, and salt (Ammar et al., 238 
2020; Di Renzo et al., 2020; Sidor and Rzymski, 2020). Therefore, for the design of the 239 
NutriColoring toolkit in the working context, we included the Food pyramid (Services, 2005) 240 
as a reference. Specifically, four major shelves are included in the Food Pyramid to organize 241 
foods (as shown in Figure 1). The top shelf is the least important, while the bottom shelf is the 242 
most important. Additionally, from top to bottom shelves, the following six food groups are 243 
listed: Fats, spreads, and oil; Dairy; Meat and alternatives; Vegetables and salad; Fruit; Bread 244 
and cereal food. Inspired by prior research (Burton and Baxter, 2019) that utilized colors for 245 
grouping different food categories and easy understanding of nutrition-related information, 246 
we designated six comparable colors to each of the six food categories in the NutriColoring 247 
toolkit: Orange for grains, Green for vegetables, Yellow for fruits, Blue for milk and dairy, 248 
Pink for Meat, and Red (signifies a health risk) for fats, oils, and sweets. The coloring settings 249 
of the food pyramid were applied with a group of line-drawing illustrated cards and were then 250 
used to Doodling for reporting intake at work.  251 

• Doodling based on well-designed illustrations. Inspired by current well-designed coloring 252 
tools (Mantzios and Giannou, 2018; Coward, 2023), one member of the research team (the 253 
first author) created a set of line-drawing cards that were used as coloring aids to make higher 254 
engagement during report intake in this study. As shown in Figure 2, we designed illustration 255 
cards in three categories for Dutch office workers. Three categories were in terms of Dutch 256 
Simple Meals (e.g., sandwiches, salads, and fruits), International Cuisine (e.g., Japanese, 257 
Chinese, and Italian food), and Fast Food (e.g., pizza, fried chicken, and French fries). These 258 
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graphic line-drawing cards, which functioned like a coloring book, were used to report users' 259 
intake by assigning colors to the specific cards based on the type and quantity of food 260 
consumed at work. 261 

 262 
Figure 1. Food pyramid and color settings. 263 

 264 
 Figure 2. Three categories of pre-made line-drawing cards.  265 

3.2 Design and Development of the Toolkits 266 

The design of the NutriColoring toolkit was inspired by the design guidelines of the probe toolkit 267 
(Sanders and Stappers, 2014). With the combined aims of self-reported Doodling and awareness of 268 
healthy intake at work, we identified and developed a typical using scenario for reporting activity 269 
with NutriColoring: Coloring your daily intake as doodling. This designed toolkit was then put into 270 
daily practice as a tangible probe and aimed to promote engaging self-reported Doodling with 271 
awareness of individual intake through displaying coloring results. Based on two key features of the 272 
design mentioned above, we developed the NutriColoring toolkit with the following content: 273 
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• Self-reported Doodling with colors. A tangible Doodling calendar that presents the Food 274 
pyramid with color settings and contains seven pages for reporting intake at work (as shown 275 
in Figure 3(a)). A one-week timeslot for doodling was chosen, as it aligns with office 276 
workers’ working schedules and preferences to practice weekly reporting. Besides, after 277 
asking and testing the size of each page with participants, 20cm x 15cm was used as the size 278 
of the toolkit, since it fits on a working desk without taking up too much space. 279 

• 30 line-drawing cards with various meal types. Thirty line-drawing cards have been 280 
designed and developed for this study (see Figure 3 (b)). Each day, users could pick one of 30 281 
cards that most accurately reflects their food consumption, and then draw it using six colors 282 
categorized by the Food pyramid. The sequence of the colored cards on the Doodling frame 283 
may be arranged differently for each user since various users have unique eating patterns. 284 

 285 

Figure 3. Self-reported Doodling Toolkit. (a) Doodling with NutriColoring toolkit; (b) 30 286 
illustrated line-drawings cards for coloring the toolkit. 287 
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Eventually, the NutriColoring toolkit (Figure 4) has been designed as a box with a one-week 288 
Doodling frame, 30 line-drawing cards, six colored pens (orange, green, yellow, red, blue, and pink), 289 
and an introduction to how to use the toolkit. Upon receiving the toolkit, users have the flexibility to 290 
determine when, how many times per day, and where to use it based on their work routines, 291 
schedules, and personal preferences. During the usage of NutriColoring, the user should first write 292 
down a brief food diary (i.e., eating time, intake amount of meals or/and snacks) on the doodling 293 
frame each day; select one line-drawing card that conforms to their daily intake properly; color the 294 
card with pens based on the eating amount of each food categories; stick the card onto the doodling 295 
frame and display the frame on the working desk during the entire study week. 296 

 297 

Figure 4. Contents of NutriColoring probe toolkits. (a) Items in the NutriColoring Toolkit; (b) How 298 
to doodle on the NutriColoring Frame. 299 

To investigate the benefits and to determine the advantages of the NutriColoring toolkit in the 300 
working context, we compared it to a writing approach by removing the color-settings of the 301 
NutriColoring toolkit. The NutriColoring meant the participants were to draw the doodles on a paper-302 
based probe to illustrate the food intake, while the prompt “writing” meant they were to write out the 303 
text-based food intake every eating time. This uncolored toolkit in the form of traditional food 304 
journaling way was named NutriWriting in this study. As seen in Figure 5, NutriWriting was created 305 
with a page introducing the food pyramid and seven pages for reporting one-worth weeks of intake 306 
while working. The NutriWriting toolkit has one-week Journaling with a pen and an introduction 307 
inside the box. While using NutriWriting, the user needs to write down the specific eating time and 308 
their intake according to the Food pyramid, and then display the Journaling frame on their working 309 
desks. 310 
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 311 

Figure 5. Contents of NutriWriting probe toolkits. (a) Items in the NutriWriting Toolkit; (b) How to 312 
report on the NutriWriting Frame. 313 

4 The Study and Method 314 

In response to the research questions, the objectives of the user study were to investigate (1) the 315 
effectiveness of the NutriColoring in facilitating self-reporting of daily intake in the working context; 316 
(2) the role of the NutriColoring in stimulating awareness and self-reflection on daily intake. We 317 
used a within-subject design, with participants reporting daily intake at work with two toolkits 318 
(NutriColoring vs. NutriWriting) mentioned above. We compared two approaches relating to the user 319 
experience from both quantitative and qualitative aspects. Our primary hypothesis is as follows: 320 

• H01: The Doodling via coloring approach (NutriColoring) will be more effective in reporting 321 
daily intake at work than text-based food Journaling (NutriWriting). 322 

The participant characteristics, the study procedure, and data collection and analysis are all included 323 
in the following section. 324 

4.1 Participant 325 

We recruited participants by spreading information via word of mouth, using a snowball sampling 326 
approach. Firstly, we asked people we know who suit our recruitment criteria for the target groups. 327 
We then ask them to pass the information via Facebook, Twitter, or other social media like 328 
WhatsApp to their social contacts. During the recruitment, we screened participating candidates 329 
based on the following criteria: (1) knowledge workers who are engaged in a job that requires 330 
desk/computer work for min. 24 hours/week in the office or work from home (due to COVID-19); 331 
(2) do not follow any dietary treatments; (3) are interested in coloring approach but do not have a  332 
background in the creative disciplines; (4) are not color-blind people. They were fully informed of 333 
the study procedure before the study weeks and were given the opportunity to withdraw at any time. 334 
In total, 20 participants were recruited, and two of them were excluded since they did not have any 335 
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experience with coloring approach and did not work in a fixed place. Finally, 18 participants (gender: 336 
8 males and 10 females, age: M=29.7, SD=4.91, Min=25, Max=46) completed the entire study. 337 
Almost all participants gained a certain educational level (three with bachelor’s degrees, 11 with 338 
master’s, and four with PhD’s) and have worked at least half a year (M=4.64 years, SD= 5.59). Due 339 
to COVID-19 pandemic, they chose hybrid working contexts (work from home and work in an 340 
office). Their characteristics are summarized in Table 1. We labeled the 18 participating dyads as 341 
P01, P02 … P18 in this study.  342 

Table 1. Characteristics of 18 participants and their eating goal. 343 

 Gender Age Education level Working 
years 

Working 
hours/day 

Eating Goal at work 

P1 Female 29 Master 2.5 6-8 Healthy eating of non-processed food 

P2 Male 32 Master 4.5 6 Gain more protein 

P3 Male 29 Master 3 6-8 Gain more weight and protein 

P4 Female 26 Master 1 6-8 Diet following 8-16 eating method 

P5 Female 26 Master 1.5 6-8 Eat more vegetables and fruits 

P6 Female 26 Master 1.5 6-8 Eat healthier and control weight 

P7 Male 31 PhD 4.5 8 No heavy lunch 

P8 Female 27 Master 0.5 6-8 A balance of different nutrition 

P9 Male 25 Master 1 14 Have enough energy to do all my tasks 

P10 Male 27 Master 1 8 Eat less processed but nutritional food 

P11 Female 46 Bachelor 20 8 Nothing special 

P12 Female 29 Bachelor 5 9 Eat nice meals as I like 

P13 Male 30 Master 7 8 Keep meat consumption low 

P14 Female 31 Master 2 8 Varied-nutrient diet 

P15 Female 29 PhD 3 6-8 Eating healthy with more food choices 

P16 Male 32 Master 7 8 Nothing special 

P17 Male 35 Bachelor 1 8 Low carb diet 

P18 Female 25 Master 0.5 8 Eat less fat and sweet 
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4.2 Study Procedure 344 

 345 
Figure 6. A visualization of study procedure. 346 

The cultural probe study was approved by the Ethical Review Board of the Eindhoven University of 347 
Technology (reference: ERB2021ID97). We conducted this study between February and March 2022 348 
in the Netherlands. As shown in Figure 6, the study initially had an introduction session to explain 349 
the study procedure without discussing the research hypothesis. Each participant was asked to sign a 350 
consent form and to complete a pre-questionnaire regarding their demographic information, eating 351 
goals, and working status. Then, they were randomly given one of NutriColoring and NutriWriting 352 
for the first study week, and another toolkit for the second study week, with a wash-out week 353 
between the two study weeks. The exposure to the two probing packages was fully counterbalanced. 354 
Participants were encouraged to maintain their usual eating practices, whether it involved eating in 355 
the office canteen or bringing their own self-made food. They were given the flexibility to choose 356 
when, how often, and where they used the toolkit, aligning with their individual work routines. As 357 
part of the research process, participants were required to describe how many minutes they spent 358 
using each toolkit and complete the NASA-TLX index (Hart, 2006) daily for the workloads. At the 359 
end of each study week, we asked participants to take an Intrinsic Motivation Inventory (IMI) 360 
(McAuley, Duncan and Tammen, 1989) to measure the using experiences of two reporting 361 
approaches (NutriColoring vs. NutriWriting). Afterwards, we conducted an in-depth interview 362 
session with each participant individually. 363 

4.3 Measurements 364 

As shown in Table 2, we collected both quantitative and qualitative data for two reporting 365 
approaches. First, the evaluation of the user experience mainly focuses on mental workload and 366 
intrinsic motivation (Deci and Ryan, 2013). In this study, we used NASA-TLX (Hart, 2006), a tool 367 
designed for assessing subjective mental workload, to measure the mental workload experienced by 368 
participants while using the NutriColoring and NutriWriting toolkits. We maintained two subscales 369 
of NASA-TLX related to our study purpose: mental demand and frustration. NASA-TLX aimed to 370 
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indicate how burdensome the participants felt the reporting approaches during their working hours, 371 
which might negatively influence the engagement in reporting intake. All subscales were rated from 372 
1 to 21; low ratings represent a lower workload. Moreover, the participant’s intrinsic motivation to 373 
carry out the intake reporting was measured by IMI (McAuley, Duncan and Tammen, 1989). IMI 374 
contains 45 items across seven subscales, which asses self-desire for a specific activity. We selected 375 
five subscales due to their high relevance to our study purpose, including interest/enjoyment, 376 
perceived competence, pressure/tension, effort/importance, and value/usefulness. Each subscale 377 
should be scored from 1 (not at all true) to 7 (very true). 378 

After each study week, a semi-structured interview was conducted for approximately 30 min per 379 
participant to collect qualitative data regarding user experience and opinions on NutriColoring and 380 
NutriWriting. The interviews followed a pre-set protocol guided by a qualitative interview technique 381 
(Blackstone, 2018) and included open-ended questions about intake reporting and the influence of 382 
self-awareness. The questions were set based on TAM-Usefulness (Holden and Karsh, 2010) and 383 
Usability Risk Level Evaluation (Jin and Ji, 2010). We keep the questions that suit our research 384 
purposes and aims. “What do you like and dislike about reporting your intake with the toolkit last 385 
study week?” “Does the toolkit help you to be aware of your intake quality?” and “What factors 386 
influenced your user experience with the toolkit last week?” To elaborate on participants’ experience 387 
with NutriColoring and NutriWriting at work, we then asked them questions such as “How would 388 
you rate your eating practice in the past week?”, “Could you please share the stories about your 389 
experience related to the reporting approach in the past week?” We also asked participants to explain 390 
more interesting statements that emerged during the interview. All interview sessions were audio-391 
taped and transcribed later for qualitative analysis.  392 

Table 2. Data collected from the study. 393 

Measures 

Week 1 Week 2 

Day 
1 

Day 
2 

Day 
3 

Day 
4 

Day 
5 

Day 
6 

Day 
7 

Day 
1 

Day 
2 

Day 
3 

Day 
4 

Day 
5 

Day 
6 

Day 
7 

NASA-TLX               

IMI               

Follow-up 
interview 

              

4.4 Data Analysis 394 

4.4.1 Quantitative Analysis 395 
The NASA-TLX IMI questionnaire data were analyzed via SPSS software (SPSS, IBM Version 26; 396 
SPSS, Inc., Chicago, IL). Firstly, the quantitative data was processed with descriptive statistics, in 397 
which the distribution of the NASA-TLX and IMI data were checked through Shapiro–Wilk tests. 398 
For data with normality, we conducted Paired-Samples T-tests with the two self-reporting toolkits 399 
(NutriColoring vs NutriWriting) as a factor. For the data that was not normally distributed, we 400 
conducted a Wilcoxon Signed-ranks test to measure the difference between the two approaches. The 401 
effects of the two toolkits and the day of the study week (from Monday to Sunday) on the workload 402 
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were also evaluated using a Two-way ANOVA. The main objectives of our quantitative analyses 403 
were to 1) test the task load of both NutriColoring reporting week and NutriWriting reporting week; 404 
and 2) test the intrinsic motivation of the two approaches in the working context. 405 

4.4.2 Qualitative Analysis 406 
The results of the interviews were collected and analyzed via MAXQDA software. The thematic 407 
analysis (Braun and Clarke, 2006) following inductive coding (Thomas, 2006) was used for data 408 
analysis with the following steps: First, the segmentation of the transcripts was transformed into 409 
quote statements and labeled. Then, the labeled statements were measured using inductive coding to 410 
identify recurring clusters with emergent themes (Thomas, 2006). Additionally, the analysis of 411 
statements was counted to indicate the relevance to our quantitative data. Next, all identified themes 412 
and clusters were reviewed, discussed, and revised through several iterations with most members of 413 
the research team (the first, second, and third authors) to validate the qualitative analysis. The 414 
purpose of qualitative analysis is to understand the user experience of the self-reported approach with 415 
coloring way compared to the writing approach, and then develop further design opportunities for 416 
dietary reporting tools with the Doodling probe (the NutriColoring toolkit). 417 

5 Results 418 

5.1 Quantitative Findings 419 

5.1.1 Workload 420 

 421 
Figure 7. Mean and SD of NASA-TLX and Using time with two toolkits. 422 

The workload was measured via NASA-TXL with two subscales: mental demand and frustration. 423 
We also asked about using time with each toolkit during the study weeks. Regarding the Mental 424 
demand (see in Figure 7 (a)), reporting with the NutriColoring (M=9.23, SE= 0.19) was reported to 425 
require a higher cognitive load than reporting with the NutriWriting (M = 8.32, SE = 0.18). A 426 
Wilcoxon Signed-ranks test indicated that there was a significant difference between the two 427 
approaches, z = -2.04, p = 0.042, with relatively large effect size, r = .48. Regarding the Frustration 428 
(shown in Figure 7 (b)), we found that the using frustration with the NutriColoring (M = 7.73, SE = 429 
0.18) was lower than with the NutriWriting (M = 8.20, SE = 0.19). According to the Wilcoxon 430 
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Signed-ranks test, the differences were not significant, p = 0.289. Regarding the time consumed for 431 
self-reporting approaches (as shown in Figure 7 (c)), participants used less time reporting intake with 432 
the NutriWriting (M = 4.47 minutes, SE = 0.21, Max = 25 minutes, Min = 3 minutes) than with the 433 
NutriColoring (M = 6.26 minutes, SE = 0.29, Max = 16 minutes, Min = 3 minutes). And the Kruskal-434 
Wallis Test showed that there is a significant difference in using time between the NutriColoring 435 
toolkit and the NutriWriting toolkit (p < 0.001). 436 

Besides, comparing the average data over the entire study, we also analyze the NASA-TLX scores 437 
and task completion durations on a daily basis to understand the changes in workload throughout the 438 
study. The two toolkits' separate average daily workloads over the period of a week were calculated 439 
for the comparative analysis, and each was shown in a line graph in Figure 8 (a). Overall, we found 440 
that the mean workload increased while using the NutriColoring toolkit, but the situation was the 441 
total opposite when using the NutriWriting toolkit. It was interesting that the workload for 442 
NutriColoring began to fall below that for NutriWriting on the third day of the study procedure. 443 
Specifically, starting from a relatively higher level of mental demand and reporting frustration (M = 444 
10.50), the figure of NutriColoring then decreased slightly. The average workload of coloring 445 
approach dropped to its lowest point on Friday (M = 5.19) but quickly rose to a high level throughout 446 
the weekend, ending with a mean of 7.93. In contrast, among the 18 participants, the average 447 
workload for the writing approach started lower (M = 7.29) but then increased slightly. Even while it 448 
also hit a low point (M = 7.70) on Friday, the scores rose over the weekend, concluding with a mean 449 
of 8.52. To determine the impact of toolkits (NutriColoring vs NutriWriting) and study days (from 450 
Monday through Sunday) on workload, a two-way ANOVA was conducted. There was no significant 451 
main effect of the two self-reporting approaches on workload, F = .18, p = 0.67 and no significant 452 
difference in study days, F = .14, p = 0.99. 453 

 454 
Figure 8. Average workload and using time of two toolkits. 455 

On the other hand, we also measured how much time each participant spent each day using two 456 
toolkits during the study process. The participant's usage time on the first day of every study week is 457 
taken as a baseline. A decrease in the time spent (expressed as negative time costs in the figure) 458 
indicates an improved user experience and reduced learning costs. Figure 8 (b) illustrates the changes 459 
in the time spent using both coloring approach in a one-week long period and the writing food diary 460 
approach in another week. Compared to the first-day baseline, using time with the NutriColoring 461 
toolkit (M=-2.02, SD=2.76, Min=-8.14, Max=2.29) showed a gradual decline, while the time with the 462 
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NutriWriting toolkit (M=-0.12, SD=1.04, Min=-2.71, Max=1.14) fluctuated even a little using time 463 
reached a peak on the second day. Furthermore, the using time of both toolkits presented a slight 464 
climb during the weekend, especially the using duration with the NutriColoring toolkit was increased 465 
during weekends. 466 

In summary, self-reporting behaviors with our toolkits scored relatively low in the NASA-TLX 467 
workload survey. Reporting intake with the NutriColoring toolkit during working hours seemed to 468 
require more mental demand but less frustration from participants compared to the NutriWriting 469 
toolkit. These results suggest that the using of NutriColoring may play a positive role in enhancing 470 
user experience with intake assessment in the working context, which might be used to sustain users’ 471 
engagement in the long term. 472 

5.1.2 Intrinsic motivation 473 

 474 
Figure 9. Mean and SE of IMI. 475 

Figure 9 shows the results of the IMI questionnaire. Overall, we found that participants were 476 
positively motivated to report daily intake during working hours, with reasonably high scores on the 477 
subscales of interest/enjoyment, perceived competence, and value/ usefulness. Additionally, ratings 478 
for these two approaches (coloring vs. writing) were moderate for the subscale of effort/importance 479 
and low for the subscale of pressure/tension. The quantitative analysis with Paired-Samples T-tests 480 
showed significant differences in Interest/enjoyment, Perceived competence, and Effort/importance 481 
between the two reporting approaches at work. 482 

Interest/enjoyment. Figure 9 (a) shows a significant difference in enjoying the reporting process with 483 
the Doodling via Coloring approach and the traditional text-based food Journaling (t = 3.491, p = 484 
0.003). The Interest/enjoyment was rated significantly higher for the NutriColoring (M = 5.01, SE = 485 
0.28) than for the NutriWriting (M = 4.10, SE = 0.23). 486 
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Perceived competence. As shown in Figure 9 (b), there were significant differences between the two 487 
approaches of reporting intake during working hours (t = 2.884, p = 0.010). Participants felt the 488 
perceived competence with using the NutriColoring toolkit (M = 5.07, SE = 0.20) was significantly 489 
stronger than with the NutriWriting toolkit (M = 4.56, SE = 0.19) while they worked. 490 

Effort/importance. In the Effort/importance subscale (Figure 9 (c)), the rates of all participants were 491 
also significantly different for the two reporting approaches during working hours, t = 2.314, p = 492 
0.033. The intake reporting activity was considered significantly more important with the 493 
NutriColoring (M=3.87, SE=0.21) than with the NutriWriting (M = 3.31, SE = 0.22). 494 

Pressure/tension and Value/usefulness. On both two subscales, NutriColoring was rated higher than 495 
NutriWriting. However, regarding the perceived tension of the intake reporting at work (shown in 496 
Figure 9 (d)), there was no significant difference between the NutriColoring (M = 2.77, SE = 0.34) 497 
and the NutriWriting (M = 2.70, SE = 0.20), p = 0.924. Regarding the perceived usefulness of the 498 
intake reporting (as shown in Figure 9 (e)), the value of NutriColoring (M = 4.86, SE = 0.31) is 499 
slightly higher than that of the NutriWriting (M = 4.82, SE = 0.29). there also was no significant 500 
difference between the Doodling and the writing Journaling, p = 0.660. 501 

5.2 Interview Results 502 

5.2.1 NutriColoring 503 
According to the follow-up interviews, all participants preferred using the NutriColoring toolkit for 504 
reporting daily intake in the working context. Their reasons for their choice could be summarized as 505 
follows. 506 

First, the interview results indicated that most participants expressed a positive attitude toward the 507 
playful user experience with the NutriColoring toolkit. They stated that they could see potential 508 
benefits of the Doodling with Coloring approach for self-reporting during their working hours and 509 
even for long-term use. For example, P4 mentioned that “It relaxed my mind from work, and I looked 510 
forward to using the toolkit every working day.” Ten participants described the use of the 511 
NutriColoring toolkit as “enjoyable” and “interesting”, and six participants described it as “exciting”. 512 

Second, the responses indicated that the 30 illustrated cards were efficient in motivating a flexible 513 
and creative using process and helped protect privacy at work.  For instance, P3 explained: “It 514 
strongly encouraged me to enjoy coloring when the illustrated card I chose perfectly corresponds to 515 
my daily intake. I also like to select cards in advance and plan my meals with healthy food choices 516 
for the following day(s).” Other participants stated: “It is simple to remember the food groups and 517 
colors. After that, I felt more freedom and less pressure in self-desired drawing ways. For example, a 518 
banana in green, or orange with meat textures (P6).” Participants also mentioned that the flexibility 519 
of creation helped to hide their specific intake and protect their privacy in the working context. P5 520 
stated that “Others cannot understand my cards since they were casual creations and only I know the 521 
content in detail.” 522 
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 523 

Figure 10. Examples of displaying results of NutriColoring toolkit on participants’ working desks. 524 

Third, the NutriColoring toolkit was seen as a self-reflection enhancer by the majority of 525 
participants. Through collecting images of colored toolkits taken by participants, we noticed that 526 
most participants preferred to display colored results in a prominent location on their working desks 527 
(as shown in Figure 10). For instance, P2 stated that “It gave me a sense of personal achievements 528 
while I put the toolkit on my desk as a piece of art.” Participants explained that the display of their 529 
reporting data could “provide a clear overview of intake history”, “compare personal intake with 530 
food groups in Food pyramid reference”, “directly recognize the missing or overeating of a certain 531 
food group(s)”, and “trigger to balance the intake”. P3 also mentioned that: “Compared to texts, 532 
colors are well-visualized feedback, which encouraged me to improve food diversity and keep eating 533 
as good as/better than previous days.” These findings are in line with quantitative results that the 534 
NutriColoring toolkit is an interesting and valuable approach for reporting daily intake in the working 535 
context. 536 

Additionally, we observed that participants used the NutriColoring toolkit to color their doodles in 537 
various ways. In particular, some participants preferred coloring the entire card (as shown in Figure 538 
11 (a)), while others (as shown in Figure 11 (b)) only colored food-related contents without drawing 539 
backgrounds or non-food items (such as dining table, tissues. The doodling results were strongly 540 
influenced by each participant's eating habits and food choices. The distribution of color proportions 541 
on the same card drawn by different participants can be compared to reveal how each participant's 542 
nutritional structure differs. For example, as shown in Figure 11 (b), some participants consumed 543 
more vegetables (in green), some ate more meat (in pink), and some preferred grain (in orange). 544 
Besides, 8 of the 18 participants discovered that, in contrast to NutriWriting's text-based method, 545 
colors might visually prompt participants to adjust their food consumption by presenting varied 546 
intake amounts for each food category as well as helping individuals spot missing food groups. 547 
However, two participants stated different attitudes toward NutriColoring. For instance, they 548 
demonstrated that “Coloring approach requires investing a big effort and time to get awareness of 549 
daily intake (P1)” and “It was playful but was a lot for me. I would prefer less stress during the 550 
reporting process (P15)”. 551 
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 552 

Figure 11. Coloring results regarding (a) full-size coloring way and (b) various eating choices among 553 
different participants with a same illustrated card. 554 

5.2.2 NutriWriting 555 
Only two participants selected NutriWriting as their preferred self-reporting way during working 556 
hours. They claimed that adopting the NutriWriting toolkit made the reporting process simpler to 557 
understand, easier to follow, and less using effort, all of which allowed them to maintain their 558 
attention on their current tasks. For instance, one participant mentioned, “……writing was the easier 559 
way for me to follow without overthinking, and it was convenient to complete unfinished reporting 560 
with writing.” This is in line with our quantitative findings that NutriWriting needs shorter time and 561 
lower efforts for reporting intake during working hours. On the other hand, some participants thought 562 
that NutriWriting lacked visualized results about their intake. For instance, as some participants 563 
stated, “……I gained no valuable information if I only took a glance at the calendar without carefully 564 
reading”, “Compared to the coloring calendar, the text-based calendar was not helpful to raise my 565 
awareness of intake during my working hours.” Besides, five of eighteen participants stated that they 566 
did concern about their privacy when they displayed the NutriWriting toolkit on their working desks 567 
during the research process because everyone passed by could read and know their data. Moreover, 568 
thirteen participants would not like to keep using the NutriWriting toolkit at work for the long term. 569 
They predicted the long-term using experience with NutriWriting would be “repeated efforts”, 570 
“boring”, and “limited effect”. 571 

In review



 
20 

This is a provisional file, not the final typeset article 

5.2.3 Other Findings 572 
The qualitative analyses also showed that the NutriColoring toolkit as well as the NutriWriting 573 
toolkit can promote reporting intake during working hours in an easy and simple way. The interview 574 
responses suggested that the Food pyramid reference enables a new form of understanding food 575 
categories and helps report intake efficiently but needs to provide the possibility to encourage 576 
participants to achieve personal eating goals. Most participants also experienced a hybrid working 577 
context during the COVID-19 pandemic, where emerged a need to design portable products for 578 
reporting intake. We elaborated on these findings below, highlighting three other aspects. 579 

Quantify intake in a simple way. Although NutriColoring and NutriWriting took the Food pyramid 580 
as a reference, most participants stated that it was difficult to quantitatively compare their intake day 581 
by day. For instance, P5 mentioned, “I only draw illustrated food on the card instead of coloring the 582 
entire card, because I want to tell the consumptions of each food group by changing the size and 583 
area of coloring.” P2 explained that “I can tell the amount of intake by seeing the word size and 584 
length on the NutriWriting toolkit, but I still look forward to a guideline to tell me whether I eat 585 
enough and healthy or not.” Some other participants suggested that “It would be beneficial if my the-586 
day-before intake could be my reference, then I can learn if I behave in a better and healthier 587 
tendency or in opposite.” Besides, colored pens in the toolkit were considered as a quantitative tool to 588 
promote understanding and decision about intake amount. For example, P4 and P5 stated, “I thought 589 
red (represents fat) is unhealthy, so I put red pen outside the toolkit box and tried to avoid using it.” 590 
P10 mentioned that “…I always lined up the pens from most to least according to proportions of 591 
each food group that day. After that, I just started drawing on the cards, which helped me to realize 592 
how much I eat.” Some participants also suggested that it would be easier to quantify intake using 593 
stickers or Lego bricks of the same size but in different colors to report intake at work. 594 

Eating goal and behavior change. In the pre-questionnaire, we asked every participant to mention 595 
their personal eating goal and most participants reported a good result in achieving their goals. 596 
Instead of finding an eating goal from a scientific institute and dietician, participants showed interest 597 
in setting eating goals according to their actual needs and status. For instance, some participants 598 
“plan to eat more vegetables and fruits at work”, some “try to eat more types of food in one food 599 
category”, and some others thought “less fat and sweet, low carbine could help to build up a healthy 600 
physical status”. The interview results surprised us that almost all participants were aware of their 601 
goals and tried to achieve them during the study process, even though this task was not required for 602 
this study. Furthermore, some participants also started to change their eating behaviors by setting 603 
doable small steps and challenges. For example, P15 pushed herself to eat two times more fruits than 604 
yesterday, and P2 challenged himself to keep regular eating time on a super busy workday. 605 

Hands-on Coloring Tasks within A Hybrid working context. On the one hand, tangible toolkits also 606 
brought hands-on activity in the working context. Specifically, most participants preferred using pens 607 
to report intake rather than with mobile applications. They explained that this hand-made approach 608 
could help them “gain an excuse to relax from heavy working schedules”, “improve retention of 609 
intake information”, and “learn their own eating patterns efficiently”. And displaying toolkits on 610 
their working desk was beneficial to remind them to use the tools. However, these findings also 611 
showed some potential problems, for instance, “It was not convenient that I must bring the toolkit 612 
with me since I always changed my working place from office to home office (P10, P11)”. Therefore, 613 
participants suggested that it would be a solution to transfer the on-paper approach into a digital 614 
application (i.e., tangible tools for reporting, digital application for overviewing intake data and easy 615 
to check). On the other hand, according to our quantitative results, the using duration with 616 
NutriColoring was increased in the home office context, especially during the weekend. The reasons 617 
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behind this result were identified as “high engagement in a private working space with less 618 
disturbing from others”, “more possibilities of coloring the diary while eating”, and “no judgement 619 
about coloring output from others” by most participants. This finding gave a potential insight into the 620 
context that the relative private or/and individual working space enables to motivate the usage of the 621 
NutriColoring toolkit. Future design could investigate different working contexts to develop various 622 
healthy eating promotions. 623 

6 Discussion 624 

This paper presents the design and usefulness test of the NutriColoring toolkit, a Doodling via 625 
Coloring approach that aims to prompt self-reporting and self-reflection about daily intake in the 626 
working context. NutriColoring toolkit was designed to support healthy eating at work with two 627 
design considerations. First, we integrated the Food pyramid into the NutriColoring toolkit and 628 
appropriated food categories with six corresponding colors: Orange (Grains), Green (Vegetables), 629 
Yellow (Fruits), Red (Fats, Oils, and sweets), Blue (Milk and Dairy), and Pink (Meat). Second, we 630 
explored 30 line-drawing cards with various meal contents to facilitate color-it-up reporting approach 631 
in the working context. A cultural probe study was conducted to understand the user experience of 632 
the NutriColoring toolkit compared to the text-based reporting approach (NutriWriting) and test its 633 
applicability to workplace healthy eating. We collected quantitative data via NASA-TLX and IMI 634 
questionnaires and qualitative interview data with 18 working-age individuals. Our quantitative and 635 
qualitative data showed that the NutriColoring toolkit provided users with a positive using experience 636 
and motivation in terms of lower frustration and higher enjoyment. The interview results revealed a 637 
high acceptance of using the NutriColoring toolkit at work, as participants believed that Doodling via 638 
Coloring approach could provide freedom for intake reporting exploration and engagement in intake 639 
reporting activities in a playful way at work. Our results and findings confirmed our two research 640 
questions that the NutriColoring toolkit could be used for self-reporting at work and positively affects 641 
self-reflection about personal eating status. Based on these insights, we further derived several design 642 
implications for promoting healthy eating during working hours. 643 

6.1 Design Implications 644 

Simple and interactive self-reporting tools without overburdening. Most participants thought the 645 
playful and high-engagement Doodling approach provided by the NutriColoring toolkit design was 646 
suitable for relaxation or refreshment in the working context. Based on the colored results display, 647 
the NutriColoring toolkit could enable users to self-report daily intake during working hours. Some 648 
participants mentioned that the NutriColoring toolkit makes their reporting process occur more 649 
frequently because they could easily engage and start the reporting activities spontaneously by 650 
coloring a proper illustrated card as a work break. Compared to a text-based journaling tool that 651 
requires working-age individuals to record intake repeatedly, NutriColoring based on professional 652 
reference (i.e., Food Pyramid) can be easier and more “work friendly” to use. Moreover, within the 653 
hybrid working context, some participants suggested integrating the self-reporting features of the 654 
NutriColoring toolkit into portable digital tools, such as mobile applications or websites, with 655 
interactive coloring capabilities. We learned that a digital tool could address issues related to not-at-656 
hand problems due to the switch between the office and home office, ensuring accessibility. 657 
Therefore, future research could explore coloring doodling in digital technologies to make it more 658 
adaptive and adjustable. One example could be the use of vision-based sensors, which provide non-659 
intrusive solutions for food monitoring and show promising performance in food recognition, eating 660 
behavior detection, intake classification, and food amount estimation (Chen and Kamavuako, 2023). 661 
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Challenges and social triggers for motivation and engagement. Various studies have examined the 662 
impacts of a game challenge mechanism on promoting healthy eating awareness and behaviors. For 663 
instance, Peng (Peng, 2009) has suggested that using role-playing and interactive tailoring could 664 
increase users’ self-reflection on healthy eating as well as their intention to be on a healthy diet. Most 665 
participants thought coloring the illustrated cards in the NutriColoring toolkit on each working day 666 
enabled them to achieve their personal eating goals step by step unobtrusively. Participants suggested 667 
that setting eating goals and daily challenges can positively enhance user experience with paper 668 
journaling via the coloring approach, especially the motivation and engagement related to the self-669 
reporting practice. Participants also stated that NutriColoring was easy to learn and performed well 670 
with a low learning curve and low mental effort. This simplicity may also lead to boredom and loss 671 
of motivation after a few weeks of use. Therefore, for long-term engagement, one possible solution 672 
would be to develop the NutriColoring toolkit in a unit social context to facilitate healthy eating via 673 
social support. Users in the same workplace with similar eating goals can cooperate or compete via 674 
NutriColoring results at work. For example, coworkers with similar eating goals can share coloring 675 
results to each other and achieve challenges together; or to protect privacy, users can present their 676 
colored results anonymously, and compare personal data with others to stimulate healthy eating 677 
patterns safely. 678 

Personalized and artistic achievement. In the NutriColoring toolkit, the research team designed 679 
illustrated cards with different meal content in advance. These line-based cards may not correspond 680 
to every participant’s daily intake accurately. Most participants thought personalized cards generated 681 
by technical system algorithms or designed by the users themselves would increase using motivation 682 
and engagement of self-reporting with the NutriColoring toolkit at work. Additionally, by 683 
subclassing colored results in a certain period of time (i.e., one week, one month, one year), 684 
participants looked forward to an artistic overview as feedback, which was considered an efficient 685 
method to raise a sense of achievement and help users to report intake with Doodling via Coloring 686 
approach in the long term. 687 

6.2 Limitations and Future Work 688 

The findings of this study may need to be cautiously interpreted due to the following limitations. 689 
First, the sample chosen might have influenced the results of the study. For instance, a study with 18 690 
participants may not be adequate to reveal the impacts of the NutriColoring toolkit on healthy eating 691 
promotion in the working context. Our sample mainly consists of participants with little to no 692 
experience in creative disciplines, which might differ from the experiences of more experienced 693 
individuals. Additionally, we specifically selected participants with a high level of education and 694 
those who are not color-blind for this study. Therefore, the results may not be representative of the 695 
general population when using the NutriColoring toolkit in a working context. Second, our study 696 
mainly focused on the usefulness of the NutriColoring toolkit in supporting intake reporting at work 697 
for one week, while the desirability of Coloring approach for a long-term and everyday use was not 698 
evaluated. For our future work, we will upgrade the NutriColoring toolkit and conduct a long-term 699 
field study where the Paper Journaling with Coloring approach will be used as an everyday gadget in 700 
the working context instead of as a research probe for an experiment. Third, another limitation might 701 
be the design aspect. In this study, NutriColoring was integrated into a tangible toolkit with pre-set 702 
illustrated cards, which may not accurately reflect individual dietary intake content and consumed 703 
food amounts. In the future, it will be potential to upgrade the NutriColoring toolkit into digital tools 704 
that assist coloring doodling with personalized cards based on individuals’ intake content and 705 
amount, offering a more simple and efficient reporting approach. 706 
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7 Conclusion 707 

This paper presents the design and evaluation of the NutriColoring toolkit, a playful self-reporting 708 
Doodling with Coloring way for healthy eating at work. In a cultural probe study, we tested the 709 
usefulness of the NuriColoring toolkit by comparing it with another traditional food journaling 710 
toolkit, NutriWriting. In total, 18 participants were recruited to take part in a two-weeks study 711 
procedure. The main purposes of this study were to investigate usefulness of the NutriColoring and 712 
the potential effectiveness on self-reflection of intake quality. The quantitative data of NASA-TLX 713 
and IMI and the qualitative data of follow-up interviews were collected for analysis. Comparisons 714 
between the NutriColoring toolkit and the NutriWriting toolkit showed that participants preferred 715 
using NutriColoring for self-reporting of intake in the working context, because of its lower 716 
frustration, higher enjoyment, competence, and usefulness. Based on the user responses in the 717 
follow-up interviews, we found that: First, interactive and portable self-reported tools would be 718 
intuitively designed for exploring flexibility of dietary assessment within the dual contexts between 719 
office and home office. Second, establishing dietary objectives and incorporating them into daily 720 
goals could elevate the user's satisfaction when employing a paper journal through a coloring 721 
approach. Third, personalization of line-drawing cards is recommended. These three design 722 
opportunities will need to be explored for further design of NutriColoring and interactive 723 
technologies to promote healthy eating in the working contexts. Besides, to enhance a long-term 724 
usage of NutriColoring, it would be beneficial to implement social strategies such as encouraging 725 
colleagues in a shared work environment to collaborate in achieving their eating goals together in the 726 
future. 727 
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