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Abstract: This one independent variable with three levels between-subjects experimental
study examined the effect of digital nudges on habitual handwashing behavior, recruiting 178
Psychology undergraduates from a Malaysian private university. Participants received weekly
nudge posters for a month and then reported on the Self-Report Habit Index (SRHI). Results
showed non-significant effects, indicating no support for the hypothesis that there is a
significant difference in handwashing habit strength between social norm nudge, incentive
nudge, and no nudge condition. The hypothesis positing stronger handwashing habit strength
with social norm nudge, followed by incentive nudge, and no nudge was also not supported.
Innovative strategies for leveraging big data in digital nudge designs are imperative to
unlocking its full potential in inducing novel health behaviors.
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INTRODUCTION, CONTEXT AND RESEARCH OBJECTIVES

Historically, microorganisms, particularly bacteria and viruses, have posed existential
threats to humanity. Past examples like the bubonic plague (Glatter & Finkelman, 2021) and more
recent examples like COVID-19 (Khan et al., 2020) have reminded us of our fragility and the need
to keep them at bay. In dealing with pandemics originating from these microorganisms, modern
responses to these crises typically employ a combination of policy measures and the development
of vaccines and other pharmaceutical interventions. Among non-pharmaceutical interventions like
mask-wearing policies that governments have enforced in response to the COVID-19 pandemic,
handwashing seems to have a substantial protective effect against the risk of infectious diseases
(Aiello et al., 2008; Rabie & Curtis, 2006; Xun et al., 2021).

Despite governmental efforts to enforce these policies, compliance remains low overall and
significantly decreases over time (Makhni et al., 2021; Makki et al., 2020). As a result, policy
analysts have recently shown interest towards integrating a behavioral economics approach, which
draws from the understanding that human behavior is heavily influenced by the context in which
a decision is made (Kahneman, 2011), into policy making. Specifically, the concept of nudging
has garnered growing popularity as it presents an attractive idea for influencing people’s
behavioral choices by making subtle changes to the context in which it is made (Thaler & Sunstein,
2008). Grounded in decades of research in behavioral science, it may be of public and
governmental interest alike to discover the full capabilities and potential of nudges in promoting
healthy behaviors like hand-washing that can improve collective well-being.

LITERATURE REVIEW
Nudge

The concept of a nudge was first conceptualized by Thaler and Sunstein (2008, p. 6) who
defined it as “Any aspect of choice architect that alters people's behaviour in a predictable way
without forbidding any options or significantly changing their economic incentives”. In other
words, a nudge impacts a decision maker’s behaviour without reducing their choice set or changing
their incentives to perform a certain action (Saghai, 2013). Nudges primarily work on the basis
that humans have limited cognitive capacity and often arrive at a decision through automatic
processes, also known as System 1 thinking (Kahneman, 2011). Therefore, nudges make use of
such effortless processing while retaining freedom of choice. In line with this conceptualization,
various studies have produced findings that give credence to the efficacy of nudges in promoting
all kinds of behaviours from health behaviours like alcohol and smoking cessation (Nurchis et al.,
2023; Zhang & Wang, 2023) to green behaviours like recycling (Byerly et al., 2018; Flygansveer
et al., 2021). For example, Kroese et al. (2015) found that by simply re-arranging food positions
whereby healthy foods were placed near the cash register, sales of healthy goods nearly doubled
in just 1 week.

A quantitative review by Hummel and Maedche (2019) revealed there is considerable
variance in the effectiveness of a nudge depending on its type. Specifically, the most popular type
of nudge is the default which is based on the tendency for individuals to adhere to the default
option or choice (Li & Chapman, 2013). Defaults are by far the most prominent in nudge literature
(Hummel & Maedche, 2019) and seem to be robust in eliciting behavioral change (Friis et al.,
2017; Ghesla et al., 2019; Taufik et al., 2022; van Kleef et al., 2018) while other types of nudges
remain relatively unexplored territories (Beshears & Kosowsky, 2020). Recently, nudging has
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evolved into the digital realm, known as digital nudging (Hummel & Maedche, 2019). With the
advent of technology, multiple conceptualizations of digital nudging have emerged (e.g. reminder
emails, robo-advisers; Bergram et al., 2022). Nonetheless, digital nudges are thought to be
analogous to conventional nudges in terms of function and mechanism and are similarly effective
(Haile et al., 2020; Hummel & Maedche, 2019; Sharma et al., 2021). The involvement of
information technology opens promising avenues for further investigation and its application,
offering new perspectives on how the effectiveness of nudges can be maximized through such
delivery channels (Bergram et al., 2022).

Nudges and Handwashing Behavior

The implementation of nudges on handwashing behaviors in the literature so far has
generally yielded positive results (Dreibelbis et al., 2016; Grover et al., 2017; Naluonde et al.,
2018; Prasetyo et al., 2021; Tzikas & Koulierakis, 2023). A recent systematic review by Tzikas
and Koulierakis (2023) showed that the relative increase in hand hygiene from nudging
interventions can range from 6.4% to as much as 2133.3% over baseline measurements, with the
most common nudges being saliency and priming types (Prasetyo et al., 2021). Nonetheless, they
point out that while there are some indications of the medium-term impact of nudges on sustaining
hand hygiene behavior, their capacity to induce enduring behavioral changes in hand hygiene
practices remains to be elucidated.

THEORETICAL FRAMEWORK
Incentive Nudge

Incentives represent a central concept in economics (Dolan et al., 2012), and behavioral
economists can design nudges around predictable mental heuristics and insights that enhance
incentive schemes (Volpp et al., 2011). Though their representation in the context of nudges is still
under debate, they can be relevant in many forms such as monetary and time (Hansen, 2016). One
particularly relevant insight is the tendency for individuals to respond differently depending on the
description of the same set of options, a cognitive bias known as the framing effect (Li & Chapman,
2013). This phenomenon is explained by prospect theory (Tversky & Kahneman, 1981), which
posits that individuals often utilize a reference point to evaluate outcomes based on gains or losses
relative to it. Under this assumption, decision-makers may exhibit risk aversion for gains and risk
seeking for losses.

In the context of messaging strategies, gain-framed messages may encourage the adoption
of risk-averse choices while loss-framed messages may encourage the adoption of risk-seeking
choices (Li & Chapman, 2013). When risky decisions are contemplated, potential losses are more
compelling than potential gains (Kahneman & Tversky, 1979). The apparent implication suggests
that gain-framed messages should hold superior persuasive power for relatively low-risk behaviors
like preventative health behaviors than loss-framed messages. Preventative behaviors like
handwashing are considered risk-averse as they bear a small cost to avert a larger, uncertain cost
in the future (Li & Chapman, 2013). Since handwashing is preventative in nature and is associated
with minimal risk or uncertainty, it is likely that gain-framed messages will be more effective in
eliciting its performance (Toll et al., 2007). By emphasizing the benefits of handwashing,
individuals tend to display risk aversion and may be more motivated to practice it rather than
confronting the uncertain risk associated with neglecting it.
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Social Norm Nudge

Social norms can serve as a powerful driver for our behavior by acting as cues which inform
us of the actions of others in a similar situation (Cialdini, 2003, 2007; Fiske, 2010). Individuals
often use social norms as a social reference point, whereby the appropriateness of their behaviors
is estimated by comparing them to their perception of social norms (Belle & Cantarelli, 2021;
Clapp & McDonnell, 2000). If discrepancies are realized in this process, individuals are likely to
exhibit conformist behaviors.

The effect of social norms is also thought to possess automatic components consistent with
the cognitive processes associated with System 1 thinking (Dolan et al., 2012). A predominant
mechanism through which social norms operate is the availability heuristic (Kahneman, 2011),
which influences decision-making based on the most readily accessible thoughts. Social norms can
trigger the availability heuristic by constantly bringing normative information to the forefront of
the mind and subsequently nudging people into conforming to the behaviors of the majority
(Thaler & Sunstein, 2008). Therefore, when given information on the strong social norms
associated with the intensive handwashing practices in the community, individuals may adopt it as
a standard for self-assessment and subsequently increase their own handwashing behaviors to
conform to the established norms.

Cross-Cultural Perspective

Culture is an important factor that can potentially influence cognitive processes underlying
persuasion (Uskul et al., 2009). Particular brands and advertisements seem to be more preferrable
when they match the cultural theme of the message receiver (Aaker & Schmitt, 2001), and health
communication researchers have begun to consider cultural factors in designing persuasive
messages (Kreuter & McClure, 2004). Many scholars now believe that messaging appeals like
nudges need to be tailored and congruent to people’s cultural frames and orientations to be
effective and compelling (Dutta, 2007; Uskul & Oyserman, 2010). This notion is further supported
by Sunstein et al.’s (2017) multi-national study, where they found considerable variance in trust
and approval of nudges across nations. For example, informational nudges seem to be particularly
disapproved by Japanese individuals compared to Australian individuals while default nudges are
especially disapproved in Russia compared to China. Preliminary results seem to suggest that these
findings are due to their differing levels of individualistic worldviews and libertarian leanings
(Hagman et al., 2015; Jung & Mellers, 2016).

In culturally tight societies, individual behaviors are often closely monitored and deviance
from social norms typically entails harsh punishment (Gelfand et al., 2006; Triandis, 1989). As a
result, people in tight cultures are more prone to engage in self-monitoring and social comparison
to follow the established norms (Baldwin & Mussweiler, 2018). Collectively, the general
tendencies of individuals in tight cultures, coupled with the high social pressure within those
cultures, increase their proclivity towards conformity (Cheng & Chartrand, 2003). Given the
prominence of cultural tightness in non-western regions like Malaysia (Aktas et al., 2016; Kiihnen
etal., 2001), the effect of social norm nudges may be stronger than incentive nudges in this context.
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Current Study

An analysis of the nudge literature showed that the concept has overwhelmingly been
popularized and conducted in a Western context, leaving research from non-Western regions
relatively sparse (Murayama et al., 2023). There are compelling grounds to speculate on the
potential increased relevance and effectiveness of nudge interventions in non-Western contexts.
Specifically, Asians tend to engage in holistic thinking (Choi et al., 2007), where their attention is
oriented towards the context of an object (Ishii et al., 2003). Therefore, Asians may pay more
attention to contextual cues employed by nudge interventions and subsequently associate them
with desired behaviors, strengthening their cognitive links and enhancing the nudge effect
(Hildebrand et al., 2018).

To fill the cultural gap in nudges literature and uncover the cultural intricacies of the nudge
effect, the current study aimed to investigate the effect of digital nudges on habitual handwashing
behavior and answer the research question, “Is there a difference in handwashing habit strength
between participants in social norm type nudge condition, incentive type nudge condition, and no
nudge condition?”, with the following two hypotheses:

H1: There is a significant difference in handwashing habit strength between participants in the
social norm type nudge condition, incentive type nudge condition, and no nudge condition.

H2: Being exposed to social norm type nudge will lead to stronger handwashing habit strength,
followed by incentive type nudge, and no nudge.

METHOD
Sample

For the pilot study, 19 individuals (seven men, ten women, one non-binary, and one
preferred not to say) were recruited from the general Malaysian population. For the actual study,
178 undergraduate Psychology students (24 men and 154 women) from a Malaysian private
university were recruited for this study; however, one participant was removed for failing to meet
the inclusion criteria, leaving 177 participants in the final sample. Participants were in ages ranging
between 18-25 years old (M = 21.33, SD = 1.26) with a majority of them being 21 years old
(36.80%; n = 68). Calculations using G*Power 3.1 (Faul et al., 2009), with a conventional effect
size value of 0.25, alpha level of 0.05, and statistical power threshold of 0.80 suggested a minimum
sample size of 159 for this study.

Materials

Nudge Posters

Two 5 by 7-inch digital posters adapted from Updegraff et al. (2011) were presented to the
respective groups once per week for one month. The social norm nudge poster contained a headline
reading “Everyone is doing it. Are you?” and a fact box stating that most people are washing their
hands to avoid getting COVID-19 to reinforce the theme. This aligns with our understanding of
social reference points, offering normative information that enables decision-makers to compare
their behavior with higher established standards. The incentive nudge poster contained a headline
reading “Stay healthy this season. Wash your hands!” and a fact box stating that handwashing can
reduce the chance of contracting COVID-19. It integrates the concepts of the framing effect by
presenting it in the form of gains for the decision-maker when performing handwashing.
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Self-Report Habit Index

The 12-item Self-Report Habit Index (SRHI; Verplanken & Orbell, 2003) was used to
measure participants’ handwashing habit strength. Examples of items from the index include “I do
automatically” and “I do without thinking”. Higher ratings on each item indicated greater
handwashing habit strength. This index was selected as it demonstrated excellent internal
consistency across its applications in past studies (a > .90; Gardner et al., 2011).

Procedure

A pilot study was conducted to test the procedures and act as a deception test. The process
was the same as the actual study except for participants not receiving any compensation. The
deception was tested by asking participants to provide feedback regarding the study’s deception
through close-ended, and open-ended questions at the end of a Google form after going through
the full pilot study procedure.

In the actual study, after registering on the university’s online experiment portal and
clicking on the recruitment link, participants were led to the informed consent form, where they
were informed that this study was investigating the effect of periodic prompts on habitual hand
washing rather than the actual title. After indicating their consent for participation, participants
were asked to provide their email address to proceed. Then, they were contacted by the researcher
through email and provided further instructions with the demographic form. For the next four
weeks, participants in the experimental groups were emailed a periodic prompt to wash their hands
as well as an online Google form link containing the nudge posters once a week while participants
in the control group were not sent anything. At the end of the four weeks, participants were emailed
and asked to report on the Self-Report Habit Index (SRHI). After completing the SRHI,
participants were led to the debriefing statement. If they were satisfied, participants were thanked
for their participation before submitting their responses and awarded extra credit for their
contribution.

RESULTS
Descriptive Statistics and Scale Reliability

The means and standard deviations for each experimental group are presented in Table 1.
Reliability analysis using the alpha model indicated that the Self-Report Habit Index (SRHI)
demonstrated excellent internal consistency in this study (o =.96).

Exploratory Data Analysis

Exploratory data analysis was conducted using RStudio (R Core Team, 2021). The
distribution of SRHI scores shows no apparent outliers in the dataset. The distribution of gender
in the current dataset seemed to be imbalanced, with the number of females being approximately
6.5 times more than males. Males reported slightly greater handwashing habit strength with a
larger interquartile range than females. However, the lack of data points for males is noticeable,
indicating that it should be interpreted with caution. Participants across three levels of nudges
reported similar mean levels of handwashing habit strength. When gender is included, the trend
remains consistent among females. Interestingly, the trend differs among males. It is worth noting
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that concerns of lack of data points still apply here. Confirmatory data analysis is required to
validate and confirm these findings.

Assumptions Testing

The assumption of normality was met for the experimental conditions, social norm,
Shapiro-Wilk (60) = .97, p = .080, and incentive, Shapiro-Wilk (62) = .97, p = .106, but was not
met for the control condition, Shapiro-Wilk (55) = .94, p = .006. Therefore, the overall assumption
of normality was violated, and the following ANOVA results should be interpreted with caution.
Nevertheless, the independent one-way ANOVA is robust to violations of normality (Nwobi &
Akanno, 2021). Levene’s test for equality of variances showed that the assumption of homogeneity
of variance was met, F(2, 174) = 2.61, p = .077.

Inferential Tests
Table 1

Means, Standard Deviations, and Independent One-Way Analysis of Variances in Handwashing
Habit Strength

Variable Social Norm Incentive Control F(2, 174) G
M SD M SD M SD

Handwashing  4.11 1.45 4.42 1.44 3.97 1.67 1.34 .02

Habit Strength

An independent one-way ANOVA was run to test the hypotheses. According to Table 1,
there was a statistically non-significant difference in handwashing habit strength between
participants in the social norm type nudge condition, incentive type nudge condition, and control
condition, with F(2,174) = 1.34, p = .265, partial n2 = .02. Therefore, both hypotheses were not
supported. Post-hoc analysis was not run as the ANOVA yielded non-significant results.

DISCUSSION
Key Findings

The hypothesis that there is a significant difference in handwashing habit strength between
participants in the social norm type nudge condition, incentive type nudge condition, and no nudge
condition was not supported. As a result, the hypothesis that exposure to social norm type nudge
will lead to stronger handwashing habit strength, followed by incentive type nudge, and no nudge
was also not supported.

The results were inconsistent with past studies which found a significant effect of nudges
on handwashing behavior (e.g., Huang et al., 2021; Tzikas & Koulierakis, 2023). For example,
Dreibelbis et al. (2016) conducted direct observations of behavior change, after traditional
handwashing infrastructure was provided, and found rates of handwashing as high as 74% at 6
weeks over 4% before intervention. They stressed that focusing on handwashing infrastructure is
important in creating an environment conducive to behavior change. Similarly, Grover et al.’s



Asian Journal of Behavioural Sciences
(AJBS) 23

(2017) also focused on infrastructure change but included high-intensity hygiene education (HE)
as well. Although they found the nudge intervention and HE to be equally effective independently,
simultaneous delivery of both was found to significantly outperform sequential delivery. These
studies highlight the importance of handwashing infrastructure, and its combination with
education-based messaging as critical elements in producing substantial improvements in
handwashing behavior, elements that were missing in the present study.

Prasetyo et al. (2021) created a visually appealing digital nudge poster using color saliency
and rhyming words to enhance message delivery and recall in both online and offline settings.
They found that the visual stimuli significantly increased handwashing intentions compared to
controls. Their results indicated that the use of straightforward concepts like visual priming and
color saliency in nudge design is crucial in ensuring optimal message delivery. Color saliency
played a role in drawing participants’ attention to the designated information while visual priming
worked on health-related cues to subtly influence handwashing behavior. Based on this rationale,
perhaps it is precisely because humans have limited attentional capacity and a tendency to engage
in System 1 thinking (Kahneman & Thaler, 2006), that they base their decisions on the most salient
stimuli while ignoring other relevant information (Vlaev et al., 2016). Due to the monochromatic
and simple design of the current nudge intervention, participants’ attention may not have been
directed to the specified information, potentially resulting in the misinterpretation of the posters’
intended message.

On the other hand, the findings were consistent with previous studies that found non-
significant effects of social norm nudges (e.g., Reinholdsson et al., 2022; Richter et al., 2018).
Following their results, Brachem et al. (2019) identified factors that increase the likelihood of
compliance to social norms and found that its effects are most pronounced when the norm concerns
psychologically salient members of in-groups (Cruwys et al., 2012; Stok et al., 2014)). As the
social norm established in the present study pertained to the general populace, the influence of
social norms may have been attenuated as participants did not strongly identify with the members
of the norm.

The results were also in line with prior research indicating a non-significant effect of gain-
framed nudges (e.g., Dimant et al., 2020; Waheed, 2023). A possible explanation may be that
participants have been excessively subjected to such statements for the past few years since the
onset of the pandemic (Dassen, 2021). In the current endemic stage, fears associated with COVID-
19 may have already dissipated (Rathakrishnan et al., 2022), leading statements and information
from the nudge to be taken less seriously than if it was their initial exposure.

Limitations and Suggestions for Future Research

The findings of the present study should be interpreted with a few limitations in mind.
Firstly, the sample was not representative of the general Malaysian population as most of them
were female young adults which may affect the generalizability of the findings. Future studies
should employ diverse sampling methods like stratified sampling from different demographic
groups to mitigate bias introduced by non-representative sampling and ensure the generalizability
of their findings.

Another limitation to consider is that the present study did not account for the potential
confounds of goal associations and pursuits. Goals facilitate habit formation through increasing
attention to specific stimuli and recognizing the value of behavioral outcomes (Wood & Riinger,
2016). Given the numerous interconnections between neural circuits involved in goal-directed and



Asian Journal of Behavioural Sciences
(AJBS) 24

habitual behaviors, goals can exert a biasing influence towards habit formation (Doll et al., 2012).
It is suggested that future studies incorporate valid measures of implicit and explicit goals like the
Multi-Motive Grid (MMG; Sokolowski et al., 2000) as covariates in their statistical analyses to
better isolate the effects of nudges and improve causal inferences.

Fundamentally, methodological limitations pose some challenges to the validity and
generalizability of the findings. Particularly, the present study ran for approximately 4 weeks
which is too short compared to other longitudinal studies on habits (e.g., Kaushal & Rhodes, 2015),
and is nearly one-third the average time it takes for habits to fully develop (Lally et al., 2010).
Notably, habit strength among most of the participants was moderate at best by the end of the
study, suggesting that the study duration was not long enough to observe measurable differences
in habit formation. Repeated assessments and multiple measurement points are necessary to reveal
variations in habit strength from baseline values over time (Gardner et al., 2022). In line with
Gardner et al.’s (2022) suggestions, future studies on habit formation should employ longitudinal
designs with durations of at least 66 days and incorporate several measurements over multiple time
points to increase the likelihood of detecting measurable changes in habit formation.

Theoretical and Practical Implications

The current study attempted to establish causality by studying the effect of digital nudges
on novel health behaviors, extending the current nudge and framing literature that has already seen
favorable results in eliciting behavioral change. Contrary to what has already been established in
the literature (e.g., Tzikas & Koulierakis, 2023), the results were inconsistent with prior studies
where nudges had a significant effect. It highlighted the importance of nudge design and
implementation in producing its intended effect. Crucially, the involvement of information
technology in nudge design introduces new and innovative ways that human behavior can be
reshaped. The approach to designing digital nudges seems to be much more nuanced than
previously thought and isn’t directly transferrable from their conventional counterparts in a
straightforward manner. Hummel et al. (2018) pointed out that the lack of effectiveness in digital
nudges can be attributed to its lack of being noticed and cognitively processed. Therefore, more
assertive methods such as wearables (Bergram et al., 2022), are needed to enhance the impact of
digital nudges. For digital nudges to work, they must transcend simple design changes in user
interface.

The findings of this digital nudge study established that simple nudges alone may be
insufficient to promote long-term behavioral changes at least for handwashing behavior. This data
could prove beneficial for governmental bodies interested in utilizing economical digital tools to
encourage handwashing behaviors among individuals in society without undermining autonomy.
For example, they may use a multi-faceted intervention strategy integrating nudges from
behavioral economics with other empirically robust concepts like operant conditioning from other
disciplines within the behavioral sciences. A mobile application could be developed where hybrid
nudges consisting of several nudging principles are implemented (Jesse et al., 2021). In summary,
the provision of various nudging principles complemented by creative uses of data-driven digital
technologies presents an exciting approach for promoting handwashing behavior and fostering
lasting behavioral changes in individuals.
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CONCLUSION

This experiment was conducted to study the effect of digital nudges on habitual
handwashing behavior. The findings showed a non-significant difference in handwashing habit
strength between participants in the social norm type nudge condition, incentive type nudge
condition, and control condition. This suggests that the transfer of nudge implementations into the
digital space isn’t exactly comparable to conventional conceptualizations. Choice architects need
to employ innovative approaches in digital nudge design to ensure its effectiveness in the digital
sphere. It is of scholarly interest to test the boundaries and explore the limits of digital nudges,
leveraging the wealth of diverse and expansive datasets available.
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