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Tourette syndrome is a neurodevelopmental condition characterized by repetitive movements 
and vocalizations (tics) that are difficult to control. It can be explored through observable 
phenomena such as tic frequency, intensity, and context, including situations like stress, rest, 
and periods of treatment. This raises the question of how these patterns vary for an individual in 
daily life and how they change in response to treatment. 
 
This single-case (N-of-1) study applies the personal science framework to investigate tic 
patterns and treatment effects. I tracked my tics daily using a wearable self-tracking instrument, 
a web-based data analytics and visualization tool, and a paper journal. Data were collected over 
330 consecutive days (n = 5,933 observations), including a baseline phase (2.5 months), a 
treatment phase (7 months), and a follow-up phase (1 month). 
 
Contrary to expectations, tic frequency increased during treatment by a factor of 3.6 and 
stabilized post-intervention at 1.7 times the baseline level. Despite this, I experienced a 
substantial improvement in well-being. Treatment changed my relationship with the tics: 
increased awareness, coping skills, and acceptance reduced distress. Structured self-observation 
supported my self-care and improved communication with healthcare providers. 
 
This case study illustrates how personal science can complement clinical care and demonstrates 
its value as a form of citizen science for health. 
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1. Introduction 
The present study is a self-directed case study driven by my personal questions about my 

long-standing history of tics. I presented this study at the Citizen Science for Health conference 
in 2025. My aim was not to offer research contribution to a particular scientific discipline but to 
highlight the possibility for an individual to use empirical methods to answer personal questions. 
In recent years this research approach has been called “personal science” [1, 2]. Following this 
approach, personally relevant questions are operationalized into observable phenomena, tracked 
systematically over time, and examined through iterative reflection to guide action. In line with 
previous published personal science reports, I will use a first-person format of a ‘Show & Tell’ 
and answer three questions; ‘What did I do?’ ‘How did I do this?’ and ‘What did I learn?’.  

2. What did I do? 

2.1 My history of tics 

When I was approximately eight years old, I started developing motor and vocal tics. I felt 
embarrassed by them, and this motived me to suppress tic expression in social contexts. The tics 
remained relatively unnoticed in social contact for decades. Suppression, however, did not 
eliminate the underlying urge; rather, it postponed tic expression until private moments. Tics 
frequently occurred in clusters or “waves”, periods of intensified tic frequency. Despite their 
persistence, tics didn’t stop me from having a fulfilling life. I rarely talked about them, never 
thought of consulting a doctor, and mainly dismissed their existence out of shame and aversion.  

In midlife, I found it increasingly difficult to suppress my tics, which heightened my 
awareness of them and led me to examine them more deliberately. I decided to take stock. How 
many tics do I have daily? To answer this question, I used a wearable self-tracking instrument. 
Each time I had a tic, I pressed the button to record a timestamp. This self-tracking was much 
harder than I thought. My mind was accustomed to ignoring tics and forgetting them. Two months 
of data revealed that, despite the many times I forgot to press the button, tics occurred at a much 
higher frequency than I thought. The results were confronting. The data showed me something I 
had set aside for most of my life.  

To be honest, I hated this confrontation. Also, I got worried. Tics happened more often than 
I expected. It affirmed my perception that it was harder now than in the past to suppress tics. Was 
this a sign of a neurodegenerative disease? I decided to consult my general practitioner, who 
referred me to a tic disorder center. Following a structured intake and assessment, I was formally 
diagnosed with Tourette syndrome. That really had to sink in.  

2.2 Tourette syndrome 

Tourette syndrome is a neurodevelopmental disorder characterized by multiple motor tics 
and at least one vocal tic, with onset in childhood. Tics are sudden, rapid, recurrent, nonrhythmic 
movements or vocalizations, typically preceded by a premonitory urge—an uncomfortable 
sensory phenomenon that is temporarily relieved by tic expression. Current estimates suggest that 
approximately 1% of school-aged children and adolescents are affected. I was only familiar with 
the most puzzling and socially stigmatizing symptoms of Tourette syndrome, characterized by the 
involuntary outburst of obscene words or socially inappropriate and derogatory remarks 
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(‘coprolalia’). However, this affects only 1 of 10 people with Tourette [3]. Many cases are mild 
and may go unnoticed by casual observers [3, 4]. Just like in my case.  

There are no definitive biological tests for Tourette syndrome; diagnosis is done through 
clinical assessment, and symptom severity often fluctuates over time. Psychoeducation (PE), 
Habit Reversal Training (HRT) and Exposure Response Prevention (ERP) are well-established 
behavioural therapies for managing tic disorders. While behavioural therapies are considered first-
line treatments with statistically significant improvements of tic symptoms, there is no cure, and 
treatment outcomes vary across individuals [5, 6]. 

2.3 My question 

The diagnosis changed how I understood my tics, showing me that they were part of a 
neurological condition rather than something to be ashamed of. Also, it provided access to 
treatment and support. I entered a program, including PE, HRT and ERP.  My personal questions 
shifted: Do these interventions work for me? Can I reduce the number of my tics or even get rid 
of them? 

3. How did I do this? 

3.1 Study design 

This study is prospective single-subject (N-of-1) research designed according to the personal 
science framework [1]. The project had a four-phase design consisting of a baseline (2,5 months), 
a learning phase with PE and group sessions (3 months), an intervention phase with coaching on 
HRT and ERP (4 months) and a post-intervention phase (1 month). Data were collected over a 
period of 330 days between 5 February 2023 and 31 December 2023.  

3.2 Data collection and visualization 

I collected data using a wearable self-tracking instrument with a single button that records a 
timestamp each time it is pressed. This ‘One Button Tracker’ has been used in several N-of-1 
research studies to register subjective experience [7, 8]. In addition, I used a paper journal during 
the whole project for self-reflection and to keep track of any incidents that could affect the project 
(e.g. forgot tracker, empty battery, holiday). 

I pressed the button whenever I was aware I had a tic. It is impossible to capture each tic, 
but I intended to capture most of the more obvious ones. The operational definition of a tic was 
any of my twelve different motor or vocal tics that could potentially be noticed by someone else 
because of its clear presence.  

In the clinical literature, periods of increased tic activity are sometimes described as “florid 
bouts,” while the patient community often refers to prolonged episodes as “tic attacks” or “tic 
fits.” In this study, I use the term “tic storm” to describe bursts of tics, occurring within a few 
seconds, which may represent the microstructure of these larger episodes. To record a tic storm, I 
simply pressed the button a couple of times. This operational choice was necessary to reduce the 
burden of making structured observations and enable long-term self-tracking. Consequently, the 
recorded number of observations was expected to be a considerable underestimation of the real 
number of tics.  
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The acquired data points were loaded into a web-based data analytics tool (provide by the 
inventors of the One Button Tracker and developed using Observable Notebooks). In the tool the 
collected data are automatically displayed in a calendar overview (figure 1). I used this affordance 
to organize, inspect, calculate means of frequency, and visualize time-series patterns across the 
different study phases.  

 
Figure 1: The bar chart on top (A) shows the number of observations per day and a one-week 
window moving average as a continuous line. The gray stripes represent weekends. All the time-
stamped observations of tics are shown as dots in a calendar (B) and the different phases of the 
study are written underneath. The Y axis represents a 24-hour time scale from midnight (00) to 
noon (12) to midnight (24). The arrow in August points to a 1.5 week period of no-tracking during 
summer break. 

4. What did I learn? 

4.1 My self-tracking was reliable 

I tracked for 319 days in a 330 period (no records for 1.5 weeks during summer break), 
yielding 5,933 time-stamped observations. I found that the average number of recorded tics does 
not differ substantially between weekdays. The only noticeable difference is a slightly lower 
average on Sundays. I believe this is likely due to contextual factors rather than measurement 
bias, as Sundays typically involved fewer work-related activities and therefore fewer potential 
stressors or triggers for tics. In addition, the relative variability is similar across phases, with a 
coefficient of variation that varies between 0.53–0.67. This suggests the data collection process 
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remained stable, even while mean tic frequency changed. Overall, the relatively stable distribution 
of tic counts across the week supports the reliability of my self-tracking protocol. 

4.2 Tics vary day-to-day and come in bursts 

The dataset shows substantial day-to-day variation. Some days I recorded only a few tics, 
while others have much higher counts (>50). The results confirm that tics frequently occur in 
bursts rather than evenly spaced events. There is a clear temporal pattern. The hours with the 
highest number of recorded tics are in the afternoon and early evening.  

To examine clustered tic activity, I analysed sequences of button presses occurring within a 
3-second interval. In my tracking protocol, a “tic storm” was not intended to capture every 
individual tic. The recorded button presses therefore provide a proxy signal for tic storms rather 
than a complete enumeration of all tics occurring during these episodes. Using a ≤ 3-second 
threshold, 561 tic storms were identified, representing approximately 9.5% of the 5,933 recorded 
events. I learned that this variability is typical for tic disorders and reflects contextual factors such 
as stress, fatigue, or activity patterns [3]. Seeing the data represented in a graph made the patterns 
of my tics tangible and helped me reflect on their seemingly whimsical fluctuations, supporting 
my process of accepting them as part of myself. 

4.3 What you focus on, grows 

During the baseline phase, the mean number of recorded tics was 7.5 per day. During the 
learning phase (PE), mean daily tic counts increased to 26.8 per day, that is 3.6 times higher than 
baseline. I found two reasons to explain this unexpected increase. First, it is likely reflecting my 
improved awareness. Talking about tics and meeting other people with Tourette during the 
educational program, increased my urge to tic. In addition, I allowed myself to suppress tics less, 
which also led to an increase in tic frequency.  

During the coaching phase (HRT and ERP), mean tic frequency decreased to 20.1 per day. 
The techniques helped me manage the premonitory urges that precede tics and increased my 
ability to resist them more deliberately, which strengthened my sense of control. Although the 
number of tics per day remained higher than during baseline, my experience of having tics 
changed substantially. Increased awareness and a growing sense of control gradually transformed 
my feelings of shame and aversion into acceptance. 

During one evaluation session, I told my coach that I felt fine and that the treatment seemed 
to be working well. When we reviewed the data together, the coach jumped up and said, “Let’s 
work a little longer to bring the number of tics closer to your baseline.” I agreed. Although I felt 
better, the actual number of tics was still much higher than before treatment. We therefore 
continued training, focusing particularly on ERP, until we both concluded that further 
improvement was unlikely. 

In the post-intervention phase, the mean number of tics was 12.7 per day. This was 
substantially lower than the 26.8 per day during the psychoeducation phase, however still 1.7 
times higher than the 7.5 per day during baseline. This may be caused by an increased awareness 
of tics. Despite the still higher frequency, I felt better about myself and continued to make progress 
in managing tics. The data had helped me monitor this progress and supported both self-reflection 
and conversations with those who supported me. Over time, however, the tracking itself began to 
feel more like a burden. I even noticed that looking at the One Button Tracker could trigger 
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thoughts about tics and increase the urge to tic. My original intention had been to track for a full 
year (365 days), but when the new year began, I decided to stop the self-tracking and conclude 
the project. 

5. Conclusions 
This project illustrates how structured self-observation can support personal learning and 

self-care. By systematically tracking my tics and reflecting on the resulting data, I was able to 
gain a clearer understanding of my condition and engage more actively with treatment. The 
treatment changed my relationship with the symptoms. Awareness, deliberate coping strategies, 
and reflection gradually replaced shame with acceptance, even though the number of tics did not 
ultimately decrease. The process of collecting and interpreting my own data helped me monitor 
progress, communicate more effectively with my therapist, and make informed decisions about 
continuing or stopping the tracking. Over time, self-tracking became burdensome and even 
counterproductive, as it even triggered tics, leading me to stop the project earlier than planned. 
This case study demonstrates how personal science can function as a meaningful form of citizen 
science for health, enabling individuals to investigate their own conditions, generate actionable 
knowledge, self-reflect, and complement conventional clinical care. 
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