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ABSTRACT

Computer-related behavior change is helpful for well-being. We
conducted a survey to investigate three research questions and
further inform the design of computer-related behavior change
applications. RQ1: What do people want to change and why/how?
RQ2: What applications do people use or have used, why do they
work or not, and what additional support is desired? RQ3: What
are helpful/unhelpful computer breaks and why? Our survey had
68 participants and three key findings. First, time management
is a primary concern, but emotional and physical side-effects are
also important. Second, site blockers, self-trackers, and timers are
commonly used, but they are ineffective as they are easy-to-ignore
and not personalized. Third, away-from-computer breaks, espe-
cially involving physical activity, are helpful, whereas on-screen
breaks are unhelpful, especially when they are long, because they
are not refreshing. We recommend personalized and closed-loop
computer-usage behavior change support and especially encourag-
ing off-the-computer computer breaks.
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1 INTRODUCTION

Technology has become an intrinsic part of our lives, but excessive
technology use is also connected to several physical and psycholog-
ical problems [11, 18, 30, 31]. Knowledge workers heavily rely on
computers [17] and recently, there has been a significant increase
in computer usage, especially during the COVID-19 pandemic [6].

There are several scales for accessing computer usage, e.g., com-
puter use scale [27], attitudes toward computer usage scale [28],
and compulsive internet use scale [24]. Research has been done
to understand as well as modify computer and phone usage, e.g.,
encourage physical activity [3], and enable self-tracking [29] and
better focus [2, 23]. There has also been research on identifying user
needs, e.g., self-monitoring [25] and productivity needs [10, 17],
and what people consider to be work-breaks [9] and what breaks
are helpful for productivity [9].

We investigate 3 research questions to further inform the design
of computer-usage behavior change applications, including applica-
tions for encouraging computer-related breaks. RQ1. Computer-
related Behavior Change Needs and Desired Changes: What
what do people want to change about their computer usage and
why/how? RQ2. Currently-used Computer-usage Behavior
Change Tools and Further Needs: What techniques or appli-
cations do people already use or have used for computer-related
behavior change and why do they work or not work, and what kind
of additional support do people require? RQ3. Computer-related
Helpful and Unhelpful Breaks: What are helpful/unhelpful com-
puter breaks and why are they are helpful/unhelpful?

2 RELATED WORK

Research has focused on both understanding and modifying com-
puter and phone usage as well as inferring user states and contexts
based on their phone and computer usage, especially for delivering
interventions. While previous work focused on specific user needs,
e.g., promoting productivity, physical activity, self-tracking, and
focus, our work sheds light on the overall computer-usage behavior
change needs of the users and highlights what applications and ex-
periences are helpful/unhelpful for the users and why. Our related
work is as follows.

2.1 Understanding computer usage and user
needs

There are different scales for accessing computer usage, e.g., com-
puter use scale [27], attitudes toward computer usage scale [28], and
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compulsive internet use scale [24]. Researchers have also used in
situ studies to investigate computer-usage behavior change needs,
e.g., self-monitoring [25] and break prompts that discourage seden-
tary behavior [20]. Researchers have also used diary studies and
experience sampling to study more holistic scenarios, e.g., com-
bining classic productivity with well-being [10], understanding
personal productivity beyond work-related productivity [17], and
understanding what makes smartphone use meaningful or meaning-
less [19]. Epstein et al., in particular, conducted a survey to identify
what types of breaks, e.g., digital and biological breaks, people con-
sider as breaks from work and what are the desirable qualities of
a break, e.g., refreshing, relaxing [9]. Epstein et al’s diary study
focused on helpful breaks for productivity but not necessarily help-
ful and unhelpful breaks for overall user needs, e.g., physical and
emotional health [9]. Our work aims extend this work by surveying
the overall user needs, identifying what support works and does not
work for users, and which computer breaks are helpful/unhelpful
for overall user needs.

2.2 Computer-usage self-tracking and behavior
change applications

There have been several applications to help users monitor and
manage their phone and computer usage. While some applications
enable passive self-tracking [1, 12, 29], others employ active in-
terventions, e.g., for self-control on Facebook [21], for promot-
ing mobility during work-breaks [3], for regulating phone usage
[15, 16, 26], and for blocking distractions to improve workplace
focus and productivity [23]. Researchers have also studied differ-
ent design choices, e.g., comparing goal-prompt versus removing
newsfeed on Facebook [21], using physiological and location sens-
ing for mobility prompts [3], comparing a point-of-choice prompt
with an always-on progress bar to change sedentary behavior
[32], giving feedback on interruption durations to discourages dis-
tractions and interruptions [2], and using lockout mechanisms
[15, 16] or even nudge-like vibrations [26] for regulating phone
usage. Researchers have also investigated individual differences in
the effects of blocking workplace distractions [22]. However, re-
searchers focus on specific needs, e.g., increasing productivity and
reducing distractions or sedentary behaviors, not on overall user
needs.

2.3 Modeling user states and opportune
moments

Studies have monitored phone and computer usage, even combined
with physiological data, to not only automatically recognize breaks
and work activities [8], but also to model opportune moments for
transitions and breaks at work for optimizing happiness and pro-
ductivity [14]. There is also research to infer opportune moments
for well-being messages on mobile phones, e.g., interventions for
attention management [4] and for discouraging sedentary behavior
[5]. We focus on surveying the helpful/unhelpful breaks and sup-
port needs of users to further define the design of computer-usage
behavior change interventions.
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3 COMPUTER-USAGE BEHAVIOR CHANGE
NEEDS SURVEY DESIGN

We conducted an anonymous survey and recruited the participants
using convenience and snowball sampling. We shared the survey
via department email lists and social media, inviting the partici-
pants to share their ‘computer-usage patterns and behavior change
needs’. There were no explicit inclusion or exclusion criteria for the
participants and the participants did not receive any compensation
for the survey.

PARTICIPANTS We had 68 participants (35 males, 33 females; yu =
32.9 years, o = 14.8 years; 28 students, 39 full-time workers, 1 retired)
from 9 countries — 35 from the United States (6 different states),
27 from Malaysia, 24 from the United Kingdom, 4 from Pakistan, 2
from Canada, 2 from India, 1 from France, 2 from Singapore, and 1
from Germany.

SURVEY QUESTIONS: We created our own survey since there was
no preexisting survey to investigate our three research questions.
We started with Likert scale questions to minimally survey the
overall computer usage patterns (Q1-2) and broad problems cate-
gories (Q3) of the participants. We did not include full standardized
computer usage surveys like CUS to keep our survey short. We then
included open-ended questions (Q4-9) to survey the diverse and
detailed experiences of our participants for each of our research
questions — RQ1: Computer-usage behavior change needs (Q4)
and specific desired changes (Q5); RQ2: Currently-used computer-
usage behavior change applications and if and why they work or do
not work (Q6), and further-desired support (Q7); RQ3: User experi-
ences with helpful computer breaks and why they are helpful (Q8),
and similarly for unhelpful breaks (Q9). We iteratively developed
the survey questions via peer review and expert review (5 experts
and 5 peers) to ensure the validity and reliability of our questions.
We also did 5 pilot surveys to further check validity and reliability.
All survey questions are in Table 1.

Data ANALysis: For each of the open-ended questions (Q4-9),
three researchers independently coded the responses and then col-
lectively performed a thematic analysis of the responses. We per-
formed inductive analysis and the 3 researchers iterated on the
codes, themes, and categories for each question before finalizing
them. We share the coded responses, themes, and also the top 50
words in each of the responses (excluding words repeated from the
question).

4 RESULTS

We summarize below the results from our survey below for each of
the research questions: RQ1. Computer-related Problems and Be-
havior Change Needs (Q4-5); RQ2. Currently-used Computer-usage
Behavior Change Tools and Further Needs (Q6-7); RQ3. Computer-
related Helpful and Unhelpful Breaks (Q8-9). Also, we summarize
the computer-usage patterns (Q1-Q2) and overall problems (Q3)
below.

Q1, 2. Computer Usage Duration: Most participants reported
‘5-10 hours’ of total computer usage. For ‘Work/ Learning’, the most
common duration was ‘5-10 hours’, and for ‘Social Networking’,
‘Fun/Relaxation’, and ‘Miscellaneous’, the most common duration
was ‘0-2 hours’ each. The detailed results are shown in Figure 1.
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Table 1: Survey questions about computer-usage patterns, behavior change needs, and helpful/unhelpful breaks

Q Survey Questions

Computer-Usage Patterns and Overall Problems

1 How much time do you spend using your computer daily? 5 options: 0-2, 2-5, 5-10, 10-15, >15 hours

2 How much do you use your computer/internet for the following (daily)? 4 categories and 5 options each:
Work/Learn, Social Network, Fun/Relax, Miscellaneous (Options: 0-2, 2-5, 5-10, 10-15, >15 hrs)

3  How often do you experience the following side-effects due to your computer/internet usage?
5 categories: Poor time management/distraction, Emotional stress, Physical discomfort, Social problems,
Financial problems; 5 single-select options for each category: Never, Rarely, Sometimes, Often, Always

RQ1. Computer-related Behavior Change Needs and Specific Desired Changes
4 Is there anything you would like to change about your computer usage? Why and how?
5 Is there something you’d like to spend less time on or more time on? Please be specific, e.g., give examples.
RQ2. Currently-used Computer-usage Behavior Change Tools and Further Needs
6 Is there anything you use or have used to manage your computer usage? Does it work? Why or why not?
7 Is there something you would like to help you manage your computer usage?
RQ3. Computer-related Helpful and Unhelpful Breaks

8  Think of an example of a helpful computer break you took. (a) What activity did you do and how did it come
about? (b) How long was the break? (c) Why was it helpful?

9  Think of an example of an unhelpful computer break you took. (a) What was the break and how did it come
about? (b) How long was the break? (c) Why was it unhelpful?

Q3. Computer-Related Problems: Most participants ‘Often’
experienced ‘Time management’ problems, ‘Sometimes’ experi-
enced ‘Emotional stress’ and ‘Physical discomfort’, and ‘Never’
experienced ‘Social problems’ and ’Financial problems’ (though
‘Sometimes’ was a close second for ‘Social problems’). The detailed
results are shown in Figure 1.

4.1 RQ1. Computer-related Problems and
Behavior Change Needs (Q4-5)

Q4. Desired Changes: 45 participants responded with specific de-
sired changes (Q4), and we coded the responses into five categories
— Reduce time drain (20), Reduce social media (10), Reduce physi-
cal side-effects (9), Reduce entertainment (3), and Improve device
set-up (3). Q5. Desired Activities and Reasons: The participants
mentioned several different specific desired activities (Q5), and we
grouped the responses into 10 categories reflecting the underlying
reasons for change — ‘Better time management’ (12), ‘Feel emotion-
ally better’ (8), ‘Reduce checking phone’ (6), ‘Better posture/reduce
eye strain ’(6), ‘Less addictive scrolling’ (4), etc. For both Q4 and Q5,
time management, emotional well-being, and physical health were
common themes. Figure 2 shows the coded responses for desired
changes (Q4) and reasons for activity changes (Q5). Figure 4 shows
the top 50 words in the responses to Q4 (left) and Q5 (right).

4.2 RQ2. Currently-used Computer-usage
Behavior Change Tools and Further Needs

(Q6-7)
Q6. Tools Used and their Efficacy: We received 22 responses
about the tools used by the participants for computer-related be-
havior change. Site blockers were the most commonly used types
of tools, followed by activity trackers, and then equally by self-
planning tools, Pomodoro-technique apps, and timers. However,
most of the applications used by participants were not helpful,

55

mostly because they were ‘Easy to ignore’ or ‘Not appealing’. Rea-
sons why some applications were helpful included ‘helps fatigue’,
‘like tracking features’, ‘gamification’, ‘like complete blocker’, and
‘like variation’. Figure 2 (right) shows the categories of tools used,
their efficacy, and the reasons behind their efficacy.

Q7. Further Support Desired: 53 participants responded - 11
did not know what they wanted, 5 did not need any, and rest had
diverse suggestions. We created 17 categories for the responses,
e.g., ergonomics solutions (6), reminders notifications (6), learned
behavior and interventions (5), selective blockers (5), etc. The coded
responses are in Figure 3.

Figure 5 shows the top 50 words in the responses to Q6 (left) and
Q7 (right).

4.3 RQ3. Computer-related Helpful and
Unhelpful Breaks (Q8-9)

Q8. Helpful Breaks and Reasons: We divided the responses into
16 categories. Some participants mentioned multiple breaks or one
break that fell into multiple categories, e.g., housework also in-
volved physical activity. The most common category of helpful
breaks was physical activity (25), followed by housework (9), time
in nature/outside (7), food/water breaks (7), eye exercises (3), fam-
ily/friends time (3), watching videos (3), doing art (3), etc. Overall,
most of the helpful breaks were away from the computer and the
breaks were diverse, e.g., ‘Nature/outside’ was gardening for some
and watching the sunset for others. The duration of helpful breaks
was diverse: <5 min (5), 5-15 min (8), 15-30 min (14), 30-60 min (9),
1 hour-1 day (4), >1 day (2). 41 participants mentioned the reasons
for ‘helpful’ breaks, and we divided the responses into 13 categories
— Physical breaks/ break from sitting (10), Mental break/ break from
work (7), Screen break (6), Refreshing (5), Focus on something else
(3), Feel good (2), Learning/ growth (2), etc. The results are in Figure
6.
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Figure 1: Likert scale responses. Left: Computer Usage Patterns (Q1, 2). Right: Computer-usage Problems (Q3)
Better time management: 12
Site Blocker: 6
Reduce time drain: 20 No: 9 Too easy to ignore: 8
Feel emotionally better: 8
Activity Tracker: 4
Helps fatigue: 3
Reduce checking phone: 6
Reduce social media: 10
. Not appealing: 2
Better posture/reduce eye strain: 6 EEEEE Vel
Less addictive scrolling: 3 . Notenough analysis: 2
Self-planning: 2
Reduce physical side-effects: 9 Like tracking features: 1 I
More work, less entertainment: 3
Pomodoro App: 2 Gamification: 1
Control over notifications, sereens, and tabs: 3
I Reduce entertainment: 3 Reduce distracionsi2 Like complete blocker: 1 I
Timer: 2 Partially Yes: 6 . o
Track screentime: 1 m Like variation: 1 [
Improve device setup: 3 Less fatigue: 1 I HabitLab: 1 Not effective when off: 1
Q4: Desired change Q5: Reason for change  Q6: Applications used Helpful? Why?

Figure 2: Coded responses for open-ended questions (Q4-6). Left: Desired computer-usage behavior change (Q4) and specific
desired activities (Q5). Right: Currently used support for computer-usage behavior change and why they do or do not work

(Q6)

Q9. Unhelpful Breaks and Reasons: We divided the responses Figure 8 shows the raw top 50 words used in survey responses
into 15 categories, which had some overlaps, e.g., ‘screen’ category to Q8 (left) and Q9 (right).
was also connected to ‘phone’, ‘media’ and ‘web browsing’, but
because some participants explicitly mentioned only one, we char- 5 DISCUSSION AND RECOMMENDATIONS
acterized the responses to closest mentioned category. Most of the
unhelpful breaks involved phone or computer screens, e.g., games
(5), social media (5), web browsing (1), and videos (12), or long social
interactions (6). 7 participants mentioned the duration of unhelpful
breaks, and 6 of them reported more than 30-minute-long breaks:
15-20 min (1), 30-60 min (5), 1-3 hours (1). Finally, 31 participants
mentioned why they found the break unhelpful, and we divided the . qe
responses into 13 categories — ‘still screen’ (5), ‘not useful’ (4), ‘hard 5.1 Findings
to refocus’ (4), ‘emotional distress’ (4), ‘not refreshing’ (3), ‘tiring’ Most people spent between 5-10 hours on their computer (Q1, Q2),
(2), ‘too long’ (2), ‘distracting’ (2), etc. The results are in Figure 7. and time management, emotional problems, and physical discom-

fort are key concerns for people with respect to their computer

Previous computer-related behavior change work has focused on
specific goals, e.g., improving productivity, focus and physical ac-
tivity. We conducted a study to identify the overall user needs. We
discuss the key findings, limitations, and recommendations of our
computer-usage behavior change needs user survey below.
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Desired support

Desired intervention

None - still looking

None - no need

Ergonmic solutions

Reminder notifications

App that learn behaviors and intervene

Selective blocker
Activity tracker

Comprehensive work assistant with data insights
Impulse control assistant

Anything but reminder notifications

Something positive to avoid doomscrolling
Monetary penalty for failing to meet goals

Timer
Tab Manager

Something that involves planning

Intervention for selective notificaton interruptions
Some simple app

Time limits on usage

Time management tool
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2 4 6 8

Number Responses

Figure 3: Open-ended responses for desired computer-usage behavior change support (Q7)
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Figure 4: Top 50 words in open-ended responses. Left: Desired computer-usage change (Q4). Right: Specific activities change

(Q5)

Tried Applications and Efficacy
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Figure 5: Top 50 words in open-ended responses. Left: Tried applications and their efficacy (Q6). Right: Further desired support
(Q7)
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Helpful computer breaks
Why were they helpful

Comedy
Smoking Emotional break
Posture Break from social media
Meditation Healthy
Pen/paEer wprk Cleanliness
easrggg Fresh air
Music Attention management
Art Learning/growth
Videos Feel good
Family/friend Focus on something else
Eyle: ggg/rxg;i Refreshing
Nature/outside Screen break
House work Mental break/break from work
Physical activity Physical breaks/break from sitting

0 5 10 15 20 25
Count Count

Figure 6: Q8. Coded open-ended responses for helpful computer-related breaks (left) and reasons why they were helpful (right)

Unhelpful Computer Breaks Why unhelpful
Drinkin
Nothing/procrastinating ) L!nhealthy 1
Thinking about work Physical discomfort 1
Web browsing Lonely 1
Chores Lost track of time 1
Reading Too short 1
News Distracting 2
Emails Too long 2
Food Tirin 2
Games ing
Social media Not refreshing 3
Socializing Emotional distress 4
Phone Hard to refocus 4
Media Not useful 4
Screen Still screen 5
0 1 2 3 4 5
Count Count

Figure 7: Q9. Open-ended responses for unhelpful computer-related breaks (left) and reasons why they were unhelpful (right)

Helpful Computer Breaks Unhelpful Computer Breaks
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. . 1 © done s email 2 ended ¢ example (2) facebook (2)
active @3) allowed () attention ) AWQY () better @) body @ clear ) coffee @) .
. feel & felt w runny @ game @) greet ) hard IOOklng @ lost &
COOK ) desc @ ergonomic 0 €XEICiSES 15 RYES 6 Feel s e _ _ |
. media o netflix o e @ PEOPIC © peron @
focus @ food @ garden w gave ;) GOING ) home @ house @ lab @) O n e
learn 2 listen 3 looked & |0t ) 1ove @ lUNCH ) m|nd @ nice 3 p oo play © problems o i @ relax o
outside physica| ) politics @ remember @ running @ SCreen « suoll @ short @ sitting @ snack @ social @ someone @
screen w scroll @ short @ Sitting @ sieep @ social  sometimes @) StOpped (5) swif 2) tab @) tete @) TUFN () used @ usually @) video «
Stl’etchlng () switch (2 times 3) took @) Wal k 28) WatCh I ng a4 Work a2
watermWO rk(m) yOUtUbe*”

Figure 8: Top 50 words in responses to Q8: Helpful computer-related breaks (left) and Q9: Unhelpful computer-related breaks
(right)

usage (Q3). We had three key findings from our survey. First, the time and physical and emotional health (Q5). Second, people use
participants wanted to reduce time drain, social media usage, enter- site blockers, time management, and self-tracking applications, but
tainment, and physical side-effects (Q4) to better manage their time, many do not work well, especially because they are easy to ignore
emotions, and physical health, and also do less addictive scrolling and are not designed for different user needs in different contexts
and ‘phone checking’ (Q5). Users needs were, thus, have diverse and (Q6). Thus, users want personalized interventions (e.g., something
intertwined needs as they want to reduce their time drain, social positive) in personalized contexts (e.g., selective blockers) and with
media usage, and physical discomfort (Q4) to better manage their personalized self-tracking insights (Q7). Third, away-from-screen
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breaks were usually helpful, especially when they were under 1
hour and involved physical or mental breaks (Q8), whereas on-
screen breaks were not helpful and even tended to leave people
exhausted and demotivated to work, especially when they were
longer than 1 hour (Q9).

5.2 Limitations

We highlight three limitations of our work. First, we conducted our
survey during the COVID 2019 pandemic and the computer-usage
behavior change needs may be different than ‘normal’ times since
most work was done virtually. However, given the increasing re-
liance on technology, our survey highlights the current and future
needs for computer-usage behavior change. Second, our survey
shows diverse participant needs and responses and does not explore
one specific area, e.g., overcoming distractions or sedentary behav-
ior. However, it is important to highlight and harness the diverse
user needs and experiences to support real-life user needs. Third,
we focus on user needs, but the user may not know what is best for
them, e.g., user’s perceived efficacy may be different from actual
efficacy (Q6), and user reports on helpful/unhelpful breaks (Q8, 9)
may be biased memories. Thus, it is important to be mindful of
user needs and experiences, but then also test them via in situ and
longitudinal studies. Overall, our survey is the first of its kind and
further surveys and studies may be needed to validate our findings
in different settings and with different users.

5.3 Recommendations

We have three recommendations. First, even though computer-
related behavior change has focused on disjoint goals like pro-
ductivity, focus, and physical activity, computer-usage behavior
change needs are diverse and interconnected — reducing distrac-
tions is connected to better time management and productivity,
and even physical activity breaks are helpful for “better” computer
usage (Q8). The three broad categories of user needs are time man-
agement, emotional wellbeing, and physical health, and it may help
to provide holistic and personalizable support for user’s diverse
and interconnected user needs. Second, computer-usage behavior
change support can be easy-to-ignore and users want personal-
ized and closed-loop support. We recommend closed-loop behav-
ior change support using reinforcement learning to monitor each
user and provide better personalized and context-aware support.
Third, off-the-screen breaks are more helpful than on-the-screen
breaks. Instead of only restricting on-the-screen breaks, especially
since restrictions can be stressful [23], it might help to replace on-
the-screen draining breaks with off-the-screen refreshing breaks.
Also, compulsive technology use is a problem [7] and technology
use has a cognitive cost [13]. Thus, we recommend encouraging
off-the-screen breaks to curb on-the-screen distractions and boost
on-the-screen productivity.

6 CONCLUSION

Previous research on computer-related behavior change has focused
on goals like productivity, focus, or physical activity, or on evaluat-
ing what users consider as computer breaks and what are helpful
breaks for productivity and focus. We conducted a need-finding
survey to investigate three key research questions with respect to
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people’s computer-usage change: i. what do people want to change
and why; ii. what do people currently use or have used and what is
further desired; iii. what are helpful and unhelpful breaks and why.

Our findings show that user needs for computer-related behavior
change are diverse and interconnected, e.g., the need for better time
management is connected to better productivity and focus and
even better physical activity as physical movement enables “better”
overall computer usage experience. Many computer-usage-related
behavior change applications do not work for the users as they are
easy-to-ignore and also not personalized for users. Finally, off-the-
screen breaks are, in general, helpful whereas on-the-screen breaks
are not helpful.

Thus, user needs are interconnected and users need personalized,
holistic, and closed-loop support. One way to offer personalized
and closed-loop support is to use reinforcement learning to learn
the best context-aware interventions for each user. Also, off-the-
computer breaks may be more helpful than on-the-computer breaks.
We believe that our findings will inform the design of future behav-
ior change applications for computer usage.
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