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ABSTRACT ARTICLE HISTORY
Building on recent developments in behavioral public administration the- Received 14 September 2020
ory and methods, we conduct an online randomized controlled trial to Accepted 27 January 2023
study how defaults and reminders affect the performance of 5,303 public

healthcare professionals on a test about the appropriate use of gloves.

When incorrect answers are pre-populated, thus setting incorrect defaults,

participants are more likely to err notwithstanding the fact that they are

asked to double check the pre-populated answers. Conversely, when cor-

rect answers are pre-populated, thus setting correct defaults, subjects are

less likely to err and they tend to perform better than their peers taking

the non-pre-populated version of the same questions. Participants receiv-

ing either a visual or a textual reminder about the appropriate use of

gloves right before the test outperform their counterparts in a control

group. We also find that visual aids are more effective than textual

reminders.

Introduction

Public administration and management scholarship has recently appealed for the use of insights
from psychology to address pressing public human resource issues by leveraging micro-level mecha-
nisms that drive individual attitudes and behaviors (Cantarelli et al.,, 2020). The ability of public
organizations to fulfill their mission often depends on the day-to-day decisions and behaviors of
their workers who are directly involved in public service delivery. From this perspective, boosting
public professionals’ knowledge of guidelines—a prerequisite of compliance—seems imperative to
foster appropriateness and service quality. However, this is easier said than done. Recent work
shows that, on average, it takes more than 17 years to implement guidelines in healthcare organiza-
tions and that only about half of these guidelines are widely adopted (Bauer et al.,, 2015).

Designing guidelines to encourage desired behaviors is common practice in public organiza-
tions across professions, including government managers and employees (Imai et al., 2013), wel-
fare workers (Riccucci et al, 2004), teachers (Siciliano et al., 2017), and healthcare staff
(Exworthy & Powell, 2004; Nagtegaal et al., 2019). This is especially true for health care professio-
nals where guidelines geared toward directing and maintaining an appropriate use of personal
protective equipment is widespread (Kang et al., 2017; World Health Organization, 2016). In fact,
recent evidence shows that knowledge and compliance with such protocols enhance the safety of
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employees, patients, or both against the transmission of infectious pathogens (Brown et al., 2019;
Verbeek et al.,, 2020). For example, the appropriate use of gloves is a cost-effective measure for
infection control and prevention, while the inappropriate use of gloves may waste resources and
has no bearing on the reduction of cross-transmission for infections. Given the serious threat
posed by incorrect usage of gloves in healthcare settings, international institutions (World Health
Organization, 2009:2016) and government agencies (Center for Disease Control and Prevention,
2019) sponsor instructional campaigns and behavioral interventions to encourage acceptable glove
practices among healthcare professionals during service delivery in the workplace.

Building on recent developments in behavioral public administration theory and methods
(Battaglio et al, 2019; Cantarelli et al, 2020; DellaVigna & Linos, 2022; Grimmelikhuijsen et al.,
2017), we test two cognitive mechanisms, namely defaults and reminders, that public organizations
and their managers can leverage to enhance their employees’ knowledge of guidelines. We do so by
experimentally manipulating defaults and reminders in the context of an online, randomized con-
trolled trial with 5,303 public healthcare professionals taking a test about the appropriate use of
gloves. Similar to behavioral research in other areas (Fonseca and Grimshaw 2017; van Dijk et al.
2020), we manipulate defaults by pre-populating information into the experimental materials.
Additionally, we test and compare the impacts of both textual and visual reminders. In other words,
the main objective of our study is to test the impact of defaults—in the form of correctly or incor-
rectly pre-filled responses—and reminders—textual or visual—on an objective test of knowledge of
a regulation that healthcare professionals are obliged to know by law. In this context, both defaults
and reminders are typical examples of “supposedly irrelevant factors” (Thaler 2015:9) that should
not, but in fact, can significantly affect the performance of healthcare professionals.

Our work offers novel experimental findings with actionable implications for public manage-
ment scholars and practitioners interested in using defaults and reminders to shape the workplace
environment in which public employees make decisions (Nagtegaal et al. 2019). Notwithstanding
the usual limitations that threaten the external validity of most experimental work of this ilk, our
evidence scores high on the internal validity of inference. In other words, we are able to estimate
the causal impact that our manipulations of defaults and reminders generate on a large sample of
public healthcare professionals’ knowledge of the appropriate use of gloves.

Behavioral determinants of knowledge of and compliance with guidelines

Behavioral scientists (Battaglio et al., 2019; Cantarelli et al., 2020; DellaVigna & Linos, 2022;
Grimmelikhuijsen et al,, 2017) and practitioners (Bhanot & Linos, 2020; Choueiki, 2016) are
increasingly employing insights from psychology to address longstanding challenges in public
human resource management. Defaults and reminders may be cost-effective management heuris-
tics that leverage micro-level cognitive mechanisms to enhance compliance with policy guidelines.
The global coronavirus pandemic provides us with an actionable opportunity to employ evidence
from behavioral public administration; specifically, the implications of appropriate glove use
among healthcare professionals. Indeed, knowledge of guidelines is often a prerequisite of compli-
ance, thus ultimately affecting successful implementation.

Defaults

The default effect is a cognitive mechanism whereby decision makers who are asked to make a
choice among alternatives tend to stick to the status quo option or to any choice that is pre-
populated for them. Defaults are “the most powerful nudge we have in our arsenal” because they
represent “what happens if [we] do nothing, [which] we’re really good at” (Thaler, 2017:26.10).
Although providing a comprehensive overview of the literature on defaults is beyond the scope of
our study, it is worth noting the abundance of studies that explore the complex relationship
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between defaults and active choice, whereby individuals are required to make explicit choices for
themselves (Thaler & Sunstein, 2008; Carroll et al., 2009; Moseley & Stoker, 2015).

Extant research in public policy and management investigates the effect of choosing the status
quo across decision areas, such as election administration (McDaniels, 1996; Moynihan &
Lavertu, 2012), service provider selection (Belle et al., 2018; Jilke, 2015; Jilke et al., 2016), and
healthcare policy making (Moseley & Stoker, 2015; Shpaizman, 2017; Sunstein et al, 2019;
Thomann, 2018). Specific to the healthcare literature, recent work investigates the impact of
defaults on physicians’ decisions regarding prescription medication (Blumenthal-Barby & Krieger,
2015; Saposnik et al., 2016). For instance, a recent pre-post intervention conducted in several hos-
pitals demonstrates that lowering prescription defaults for postoperative opioids in the electronic
health records from 30 to 12 pills decreases by more than 15% the number of opioids actually
prescribed (Chiu et al., 2018). Likewise, a recent pre-post study shows that the overall generic
prescribing rate increases from about 75% to 98% when the generic equivalent medication is the
default option in the electronic health records (Patel et al., 2016). Research examining the effect
of defaults on the behaviors of other healthcare professionals, such as nurses and nurse assistants,
are exceedingly rare. A recent scoping review of 124 nudges aimed at encouraging the use of evi-
dence-based medicine among healthcare professionals found only 7% of studies focused on the
impact of modifying default settings and called for further research into the determinants of com-
pliance with hand hygiene guidelines among nurses (Nagtegaal et al., 2019).

The interdisciplinary literature on the effect of defaults has been inspired by the groundbreak-
ing empirical work of Johnson and Goldstein (2003) and Thaler and Benartzi (2004). In their
study “Do defaults save lives?,” Johnson and Goldstein (2003) show that the proportion of citi-
zens enrolled in organ donation registries is impressively higher—between 86 and 100%—in
countries where all citizens are automatically enrolled unless they request cancelation (opt-out
system). Conversely, the rate is much lower—between 4 and 28%—in countries where no one is
enrolled unless they explicitly consent (opt-in system). Even though the decision is the same and
no choice is prohibited at the individual level, the take up of a desired behavior is impressively
higher under opt-out policies relative to opt-in policies. Thaler and Benartzi (2004) applied the
same logic to pension plan enrollment. As “passivity is one of humans greatest skills” (Thaler,
2017:26.10), implementing a policy with automatic—as opposed to voluntary—enrollment in a
savings plan significantly increased employee savings. These are classic examples of how defaults
in public policy may cause striking differences (both positive and negative) in individual conduct
and policy outcomes. Furthermore, these studies demonstrate the differences in behaviors gener-
ated by default options have both economic and social consequences.

Scholars have shown that the default effect not only applies to behaviors that are more or less
desirable, but also extends to situations where objectively correct or objectively incorrect options
exist. For example, recent work has investigated the impact of correctly or incorrectly pre-popu-
lated tax forms onto tax compliance (Fonseca and Grimshaw 2017; van Dijk et al. 2020). A
randomized experiment with citizens by Fonseca and Grimshaw (2017) demonstrates that incor-
rect defaults in tax forms, in the form of incorrectly pre-populated fields, leads to significant
drops in compliance and tax revenues. Similarly, in a laboratory experiment with students, van
Dijk et al. (2020) find that correctly pre-populated tax returns promote compliance, whereas
incorrectly pre-populated returns undermine it. Our study seeks to expand previous research that
manipulates defaults by pre-populating either correct or incorrect information into the experi-
mental material in the context of real public healthcare professionals taking a test on the correct
use of gloves. To this end, we formulate and experimentally test the following hypotheses:

Hla: Incorrect defaults, set by pre-populating incorrect answers, decrease public healthcare professionals’
performance on a test about the use of gloves.

HI1b: Correct defaults, set by pre-populating correct answers, increase public healthcare professionals’
performance on a test about the use of gloves.
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Reminders

Reminders communicate relevant content in a timely fashion (DellaVigna & Linos, 2022).
Providing reminders does not make previously unknown or inaccessible information available to
decision makers. Rather, reminders make familiar content more salient by moving it into a deci-
sion maker’s attention focus (Miinscher et al., 2016). Public managers can purposefully employ
reminders as a “direct follow-up to an initial intervention in order to reinforce its effects”
(Sanders et al., 2018).

The interdisciplinary literature shows that reminders tend to be effective in directing behaviors
across myriad policy areas, including, public manager and employee implementation of programs
(Andersen & Hvidman, 2021), household energy conservation (Allcott & Rogers, 2014), patient
dental care (Altmann & Traxler, 2014), personal savings (Karlan et al., 2016), delinquent fine col-
lection (Haynes et al., 2013), participation in elections (Dale & Strauss, 2009; Green & Gerber,
2019), and social benefits claims (Bhargava & Manoli, 2015). In terms of healthcare, the scoping
synthesis by Nagtegaal et al. (2019) found that 23% of the nudges they reviewed focused on pro-
viding reminders to healthcare professionals to improve adherence to evidence-based medicine.

Although reminders can have different formats, there is a dearth of information on the use of
alternative formats in public administration and public personnel management research
(Baekgaard et al., 2019; Fryer et al., 2009; Olsen, 2017). With respect to the display of data, com-
mon sense rather than evidence has traditionally guided policy (Hildon et al., 2012). This lack of
a coherent strategy is problematic as the transmission of information is rarely if ever neutral.
Indeed, the choice among alternative formats may predictably alter decisions (Rahman et al.,
2017). In the public sector context, we know very little about the use of visualization as a heuris-
tic for decision-making (Isett & Hicks, 2018). However, support for the enhanced efficacy of data
visualization, compared to other forms of information presentation, is gaining traction among
scholars (Bresciani & Eppler, 2009; John & Blume, 2018; Michie & Lester, 2005; Slingsby et al.,
2014). Recently, a large-scale survey experiment with responses from 1,406 Italian local politicians
demonstrated that presenting information graphically rather than textually mitigates framing
biases (Baekgaard et al., 2019). Combining evidence about the effects of reminders and informa-
tion formats, we formulate the following hypotheses:

H2a: Reminders increase public healthcare professionals’ performance on a test about the use of gloves.

H2b: Visual reminders increase public healthcare professionals’ performance on a test about the use of gloves
more than textual reminders.

Methods

We conducted our randomized controlled trial (RCT) in the context of an anonymous online test
on the appropriate use of gloves that 5,303 healthcare workers from a public regional healthcare
system in Italy completed between mid-October and mid-November 2019. Participants were
recruited among 7,019 public professionals who had previously completed an employee satisfac-
tion survey. Upon completion of the employee viewpoint survey, subjects were invited to take
our RCT survey by clicking on an anonymous link that would redirect them to a Qualtrics ques-
tionnaire, which was distinct and independent from the preceding survey. Participation in the
experimental trial was voluntary and responses were anonymous.

Experimental task

All subjects took a test about the appropriate use of gloves in healthcare settings. Respondents
were presented with seven situations and asked to select those in which the use of gloves is
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appropriate according to official guidelines outlined in a specific regulation (i.e., Executive Decree
19154/2017) that is required knowledge of all public healthcare professionals in our sample. That
said, respondents’ previous knowledge of the decree number and/or its very content is not known
in the context of this study. The seven situations include three circumstances in which the use of
gloves is objectively incorrect and four in which the use of gloves is objectively correct.
Therefore, incorrect and correct answers are mutually exclusive and belong to two disjoint sets.
In other words, incorrectly and correctly pre-populated responses are systematically linked to dif-
ferent items. This could not be otherwise because Executive Decree 19154/2017 provides two
mutually independent lists, one reporting circumstances in which wearing gloves is correct (e.g.
“Predictable contact with blood and/or biological fluids, including injured skin and mucous mem-
branes, excluding sweating”) and the other listing circumstances in which wearing gloves is incor-
rect (e.g. “Handling of test tubes, bags, containers, that do not contain biological fluids and/or
chemicals”). Therefore, in any of the circumstances listed in Executive Decree 19154/2017, the
use of gloves is either correct or incorrect. To comprehensively evaluate the knowledge of
Legislative Decree 19154/2017, the test presents a series of circumstances selected from the two
lists and asks the respondents to indicate when the use of gloves is correct.

Our RCT employs a between-subjects design, whereby there are multiple conditions and differ-
ent units (i.e., healthcare professionals) in each condition. More precisely, subjects were randomly
allocated to one of six conditions resulting from the combination of the two factors explained
below.

Factor 1: default (no, yes)

Subjects were randomly assigned to one of two levels. A random half of subjects were assigned to
a control condition (i.e., no default or, equivalently, no pre-populated) and took the regular test,
which did not include any pre-populated answers. In other words, participants in the no default
group were presented with a list of seven situations, none of which had been pre-populated, and
asked to select those in which they thought the use of gloves was appropriate. Figure Al in
Appendix A reports the scenario of the no default treatment. The quiz version presented to their
counterparts in the default or pre-populated condition featured four pre-populated answers, two
of which were correct and two incorrect. In addition to the same instructions presented to sub-
jects in the no default arm, professionals in the default arm were warned to deselect any incor-
rectly pre-populated answers. Figure A2 in Appendix A reports the scenario of the default
treatment. The fact that incorrectly and correctly pre-populated responses are systematically
linked to different items does not invalidate the comparison of each default type—correct or
incorrect—and the control group. Correctly and incorrectly pre-populated answers necessarily
relate to different items because the same circumstance cannot be both true and false. In other
words, this could not be otherwise in the context of our study. Our experimental manipulations
of the default factor entail that subjects in both arms make an active choice. For participants in
the control condition, the active choice consists in selecting the answers they think are correct.
For their counterparts in the treatment arm, the active choice consists in selecting the answers
they think are correct and deselect any incorrectly pre-populated answers.

Factor 2: reminder (no, textual, visual)

Subjects were randomly assigned to one of three levels. Participants in the control arm were
prompted to base their responses on Executive Decree 19154/2017 and did not receive any
reminders about the content of the legislation (Figure A3 in Appendix A). Therefore, professio-
nals in the control took the test exclusively relying on any previous knowledge of guidelines on
gloves use. Right before taking the test, a random third of subjects were shown for 60 seconds an
excerpt from the actual legislation (i.e., Executive Decree 19154/2017) listing in a paragraph
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format the circumstances in which gloves must be used in healthcare settings (Figure A4 in
Appendix A). A random third of subjects were shown for 60 seconds a leaflet to be distributed in
hospitals that uses visual aids to indicate in which situations gloves should and should not be
used in healthcare operations based on Executive Decree 19154/2017 (Figure A5 in Appendix A).
Thus, professionals randomly assigned to the treatment arms took the test after being exposed to
a reminder of the content of the legislation, either in a textual or visual format. The rationale
behind the selection of these operations for the textual and visual reminders lies in maximizing
realism and ecological validity. In fact, the material included in the textual and visual treatments
in our RCT was prepared by the regional healthcare system for field use.

As far as the levels of our reminder factor are concerned, an important caveat merits explicit
consideration at this point. Precisely, if none or only few respondents know the content of the
instruction, our treatment—be it textual or visual reminder—may entail providing new informa-
tion. At the same time, however, we should emphasize that knowledge of the regulation is man-
datory for all workers. Thus, together with the partner institution, we moved from this fairly
reasonable assumption and designed all procedures “as if” all employees knew it.

Measures

We computed standardized test scores awarding +1 point each time a correct answer was flagged,
—1 point each time an incorrect answer was flagged, and 0 point otherwise. Standardized scores
on the full test, on the incorrect answers that might be pre-populated, on the correct answers
that might be pre-populated, and on the answers that could not be pre-populated served as our
four dependent variables. We use standardized scores to ease the comparison of results across
research projects. Nevertheless, to enhance transparency and completeness, Table Bl of Appendix
B reports the average unstandardized test scores and standard deviations by type of answers, sep-
arately for each experimental arm.

Findings

In our sample of 5,303 public healthcare employees, about 86% are nurses and 14 nursing assis-
tants. Of the total population in our sample, approximately 75% are female, 16% male, and 9%
preferred not to say. Subjects in our study are distributed as follows in terms of age groups: about
3% is younger than 30, 14% between 30 and 39, 28% between 40 and 49, 40% between 50 and
59, 6% older than 60, and 9% did not provide age information. As to organizational settings,
about 52% of our respondents work in hospitals, 22% in ambulatory care, 18% in teaching hospi-
tals, and the remaining 8% did not provide information regarding their place of work. Due to
randomization, the distributions of respondents by job family, gender, age group, and organiza-
tion type across the six experimental groups are statistically indistinguishable from each other.

The effects of defaults

The left most panel of Figure 1 displays the average standardized test scores on the different
typologies of answers that were included in the test, along with 95% confidence intervals, separ-
ately for subjects who took the test without any pre-populated answers and for participants who
answered the version of the same test that featured four pre-populated answers. As to the full
test, our results show that professionals in the default condition underperformed their peers in
the control group by .27 standard deviations (p < .0005). In other words, pre-populating two cor-
rect and two incorrect default answers, which professionals were asked to double check and pos-
sibly change, caused a sizable deterioration in test performance.
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Figure 1. Standardized test scores, by typology of answers, by test version (with or without pre-populated answers).
Notes: (i) Error bars represent the 95-percent point-wise confidence interval. (ii) Estimates from the linear regression model that
underlies the figure are reported in Appendix B, Table B2.

To appreciate the differences in overall test scores between subjects who took the regular test
relative to their peers who took the version with pre-populated answers, we separately analyzed par-
ticipant performance on the three types of answers included in the test (i.e., the two incorrect
answers that might be pre-populated, the two correct answers that might be pre-populated, and the
three answers that were not pre-populated). The incorrect pre-populated panel of Figure 1 shows
the average standardized test scores on the two incorrect answers that were pre-populated for sub-
jects in the default arm of our RCT but not for their counterparts in the no default group. The
graph suggests that healthcare workers in our sample were more likely to err in the presence of an
incorrect default. More precisely, relative to the two incorrect answers that might be pre-populated,
subjects in the default arm of the experiment underperformed their counterparts in the control con-
dition by .54 standard deviations (p < .0005). The results, thus, provide support for hypothesis Hla.

The correct pre-populated panel of Figure 1 mirrors the incorrect pre-populated panel and
represents the average standardized test scores on the two correct answers that might be pre-
populated, separately for subjects in the default and in the no default groups. As predicted by
hypothesis H1b, a correct default increased professionals’ performance on those two items by .21
standard deviations (p < .0005), though the difference between the two experimental arms is
smaller relative to that portrayed in the incorrect pre-populated panel of Figure 1. In other words,
the negative impact of incorrect defaults appears to outweigh the gain from correct defaults.

Then, subjects in the default arm of our RCT underperformed by .22 standard deviations (p <
.0005) relative to their peers in the no default group on the three answers that were not pre-
populated. This seems to be in line with extant scholarship showing that both pre-populated and
not pre-populated options in a choice set are affected by default settings (Johnson and Goldstein
2003). A candidate explanation for this finding might include a reduced attention that subjects
pay in the presence of defaults. As we explain in the Limitations section, this hypothesis cannot
be tested through our experimental design and calls for future work.
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Figure 2. Standardized scores on the full test, by type of reminder.
Notes: (i) Error bars represent the 95-percent point-wise confidence interval. (ii) Estimates from the linear regression model that
underlies the figure are reported in Appendix B, Table B3.

Overall, 12% of participants in the default condition did not change any answers at all. The
percentage of subjects who completely stuck to the default was 95% for the correct defaults and
28% for the incorrect defaults (p < .0001).

The effects of reminders

Figure 2 shows the average standardized test scores on the full test across the three levels of the
second factor that we manipulated. An analysis of variance with Bonferroni correction indicates
that subjects’ performance on the test significantly varied between groups (F=15.11, p < .0005).
The result supports hypothesis H2a. On average, participants who received the visual reminder
outperformed the control group by .18 standard deviations (p < .0005) and their peers exposed
to the textual reminder by .11 standard deviations (p = .005). The latter group outperformed the
control group by .08 standard deviations, although the p-value associated with this effect is .058,
thus slightly above the standard significance threshold of .05. The findings support hypoth-
esis H2b.

The interaction of defaults with reminders

We now test whether our two experimental factors interacted with each other. The left most
panel in Figure 3 displays the difference in performance between subjects who took the regular
test and their counterparts in the default (pre-populated) condition, separately for each of the
three levels of the reminder manipulation. Relative to the control group (solid line), the decline
in performance caused by the default answers is .20 standard deviation greater (p = .004) for sub-
jects who were exposed to the textual reminder right before taking the test. The steeper inclin-
ation of the dashed line in the left most panel of Figure 6 indicates that the textual reminder
exacerbated the negative impact of the default treatment on the overall test score. The decline in
performance was not different between subjects in the control and the visual reminder arms at
the usual statistical levels (p = .145).

Limited to the incorrect answers that might be pre-populated, the incorrect pre-populated
panel of Figure 3 shows that the decline in performance was .17 standard deviations larger (p =
.010) for those who received the textual reminder relative to the control group. As apparent from
the parallel lines in the same panel, the default effect did not differ between the control and the
visual reminder groups (p = .449).
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Figure 3. Interaction between defaults and reminders on the standardized score on the test, by typology of answer.
Note: Estimates from the linear regression model that underlies the figure are reported in Appendix B, Table B4.

The lack of divergence between the lines in the correct pre-populated panel of Figure 3 shows
that the increase in performance caused by the inclusion of correct default answers did not sig-
nificantly vary across types of reminders.

Instead, the interaction between our two factors was significant with regard to the standardized
score on the answers that could not be pre-populated. As shown right most panel of Figure 3,
relative to the control group, the loss in performance due to the default effect was .22 standard
deviation greater (p = .002) under the textual reminder and .16 standard deviations larger for
professionals exposed to the visual reminder (p = .012).

Taken as a whole, our interaction analyses suggest that reminders tend to be more effective in
the absence of default rather than when defaults are present. In particular, the usefulness of text-
ual reminders seems to be muted by defaults. Quite unexpectedly, healthcare workers who took
our test found no benefit from reminders in the section of the test that was not directly affected
by defaults, neither correct nor incorrect.

Discussion and implications

We contribute to nascent behaviorally focused research in the public sector (Battaglio et al., 2019;
Cantarelli et al., 2020; Grimmelikhuijsen et al., 2017) by investigating two micro-level mecha-
nisms, namely, defaults and reminders. Public organizations and their managers can leverage
both mechanisms to boost their employees’ knowledge of guidelines, ultimately encouraging com-
pliance and helping to solve the implementation gap puzzle. In particular, our study provides
testable hypotheses and a replicable research design, thus helping behavioral human resources
flourish as a middle range theory in public management.

“Defaults are ubiquitous and powerful” (Thaler & Sunstein 2008, 92) and come in many forms
in the context of public bureaucracies. Adherence to “the way things have always been done”



10 N. BELLE ET AL.

within a team or organization, for instance, may constitute a powerful default. Another example
is the accumulation of errors within outdated procedures and regulations over time. Along the
same lines, the reuse of an old form that includes outdated information may act as an incorrect
default for decisions in the present. In general, practices that become consolidated habits, even if
not supported by cutting-edge evidence, act as defaults that direct employees’ conduct. These
examples highlight the use of defaults as levers for modifying behaviors and boosting relevance.
For example, Chiu and colleagues (2018) argue that pre-populating digital prescriptions with an
untenably high number of pills, thus setting an incorrect default, may lead to an excessive pre-
scribing of opioids, ultimately exacerbating the opioid epidemic. Conversely, lowering the pre-
populated number of pills—setting a correct default—decreases the amount of opioids prescribed.
Because our results indicate that the harm from incorrect defaults outweigh the benefits of correct
defaults, public organizations and their managers might devote greater effort to detecting and
removing incorrect defaults. Our results indicate that if choice architects require a specific answer
from individuals, they should consider setting said answer as the default. If, on the other hand,
their aim is to encourage individuals to reflect and work out answers on their own they should
avoid setting any defaults. These are actionable findings in the form of default nudges and can
easily be amended and disclosed without precluding psychological reticence from those affected
(Sunstein et al., 2019).

Like defaults, reminders are also interventions that tend to pervade public bureaucracies
(Andersen & Hvidman, 2021). The means by which information is presented is an increasingly
salient topic for decisions and performance in public bureaucracies, especially healthcare organi-
zations at the front lines of unforeseen events—such as the COVID-19 pandemic—who rely on
cues to inform their staff. In particular, we test the impact of information—textual or visual—
which should presumably be irrelevant because its knowledge is required by law. Our findings
convey the superiority of visual aids—relative to textual reminders—as a means for public manag-
ers to possibly bridge the guidelines implementation gap in their organizations. This is an espe-
cially relevant finding given the lack of research on the use of nudges in the form of reminders
in hand hygiene research (Nagtegaal et al., 2019)—an imperative area of research for the ongoing
global pandemic. Employing visual reminders, particularly in the case of healthcare professionals,
is critical for easing information diffusion at point-of-care (Nagtegaal et al., 2019). Such visual
cues have the potential to improve information diffusion and compliance with policy guidelines
(John & Blume, 2018; Michie & Lester, 2005).

Our interaction analyses strengthen the findings, especially the impact of reminders and
reminder formats, which are moderated by the opportunity of setting defaults. Practitioners in
public institutions might be circumspect in their reliance on reminders and consider the useful-
ness of defaults when both tools are available as mechanisms for desired behaviors. Our novel
randomized design allows for a process of early participation among affected groups (healthcare
professionals), public accountability, careful deliberation, and transparency (Sunstein et al., 2019).
By employing a ‘test-learn-adapt-share’ approach, we emulate successful practices increasingly
promoted by leading behavioral policy labs (Haynes et al. 2012) in a public management setting.
Our analyses of performance on the test items that were not pre-populated underscore the separ-
ate and joint impact of defaults and reminders as tools to enhance compliance among public
employees. In fact, reminders were of no help in counterbalancing the effect of defaults, both cor-
rect and incorrect, on the score of answers that could not be pre-populated.

Research on defaults and reminders that focuses on public employee appreciation of guidelines
may further our understanding of the implementation gap in public policy and administration.
Policy design, on the one hand, and policy evaluation, on the other hand, are two phases of the
policy cycle that tend to capture the attention of most politicians, the media, and the public.
Unfortunately, policy implementation is often neglected in general public administration literature
and more specifically public management (O’Toole, 2017), where “practical challenges of effective
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policy implementation loom, if anything, larger than ever” (376). Indeed, well-designed policies
often fail to deliver on their promises and fall short of expectations due to execution shortcom-
ings. The use of guidelines—widely adopted in governments globally in a broad array of policy
areas—does not seem to be extraneous to such execution shortcomings. This phenomenon,
known as the implementation gap, has long drawn attention from public administration and
management scholars alike (Ongaro & Valotti, 2008).

Our work on guidelines implementation in healthcare settings connects very naturally and
nicely with latest developments in the study of judgment errors (Kahneman, Sibony, & Sunstein,
2021). Specifically, Kahneman et al. (2021) suggest that guidelines in medicine are a viable tool to
simultaneously reduce the average of errors (i.e., systematic biases) and the variability of errors
(i.e., noise). Guidelines for the provision of health services can take the form of either rules—
where any room for decision makers’ discretion is minimal—or standards—where decision mak-
ers’ discretion is larger though not full. Taken together, this evidence reinforces the relevance of
our study to further our understanding about how the architecture of choice can encourage the
implementation of guidelines in the health domain.

Opverall, the findings provide several takeaways in response to recent calls to apply behavioral
insights toward the goal of making public policies work better across domains (Organization for
Economic Cooperation and Development, 2017). Our work bolsters the growing body of behav-
iorally focused research interested in fine-tuning the knowledge and implementation of guide-
lines. Most notably, we employ a large sample of public employees to explore behavioral issues
among public employees—a key component of measurement theory (see Meier & O’Toole, 2012).
Additionally, the randomized nature of our research design offers practitioners causal evidence
that is applicable to early stages of the policy cycle. This is especially useful to healthcare profes-
sionals at the front-line of the COVID-19 pandemic who are continuously modifying behaviors
to cope with the ongoing crisis.

Limitations

We certainly acknowledge that our study is not without limitations. Therefore, we urge public
managers and policy makers to interpret and use our findings considering its inherent shortcom-
ings. In particular, our randomized controlled trial shares common weaknesses with studies of
the same kind. In fact, as for most experimental studies published in top tier journals, our experi-
ment scores high on internal validity at the cost of lower external validity (Belle and Cantarelli
2018). However, this concern is mitigated by the nature of our sample, which consists of real
healthcare workers participating in a routine survey administered on behalf of their employers
(Mele et al., 2021). Furthermore, recent scholarship suggests that individuals “by and large, [ ... ]
address a plausible, hypothetical problem in much the same way that [they] tackle a real one.”
(Kahneman, Sibony, and Sunstein 2021:48).

First, concerns about the external validity of our results are understandable. Large-scale survey
experiments with real public employees engaged in tasks strictly related to their daily job activities
score higher on external validity relative, for instance, to laboratory experiments. Nonetheless,
whether and to what extent our findings would be replicated in more naturally occurring settings
is yet to be demonstrated. For example, the generalizability of our results that are based on the
scores of an online test to guidelines compliance in actual behaviors cannot be taken for granted.
Along the same lines, whether and how our findings derived from a potentially low-stake task
would hold in the context of higher-stake tasks is still an open question. To address this limita-
tion, natural field experiments are superior to survey experiments in allowing better generalizabil-
ity of results. Furthermore, the degree to which the pattern of our results is generalizable across
public professions, guidelines, settings, treatments, and operations is yet to be tested. For instance,
novel work may better equalize the content included in textual and visual reminders. It is
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important to also note that the leaflet we designed with the partner organization’s healthcare staff
includes text alongside images. As a result, our experimental design only allows estimating the
causal impact of visual reminders that contain both images and text, not the effect of purely pic-
torial reminders. While in our field experiment the use of purely pictorial memos would not have
been feasible and would have compromised realism, future studies could verify the effect of text-
less reminders in different research contexts in which this type of aid is usable. In general, we are
convinced that there is no perfect operationalization and that ours shares the intrinsic limits of
any alternative operationalization. Every operationalization, including the one we have used,
implies tradeoffs between precision and realism, that is, between construct and external validity.
For instance, in designing our visual reminder treatment, we prioritized realism over accuracy.
The motivation behind this choice was to generate results that could be more easily implemented
in the field. Along the same lines, future studies may be designed in which correct and incorrect
answers are not mutually exclusive. In our study, incorrectly and correctly pre-populated
responses are systematically linked to different items. This could not be otherwise because the
same circumstance cannot be both true and false. On the one hand, readers are certainly warned
that the direct comparison between correct and incorrect defaults must be interpreted in light of
the fact that correctly and incorrectly pre-populated answers necessarily relate to different items.
On the other hand, readers can be reassured that this inherent feature does not invalidate the
comparison of each default type—correct or incorrect—and the control group. Testing the inter-
action between defaults and ease of identification of a situation as requiring the use of gloves was
beyond the scope of our study. Nevertheless, studying the interaction of defaults with difficulty in
mapping circumstances seems a natural extension of our RCT that is worth pursuing.

Although our factorial design is best suited to estimate the average treatment effects of our
two factors, as well as their interaction, it does not explain the causal mechanism through which
the effects we observe come about. In other words, whereas our randomized controlled trial
allows making causal claims about the impact of defaults and reminders on workers’ knowledge
of guidelines, it does not illuminate the underlying chain reaction leading from our manipulations
to their outcomes. This paves the way for future research that uses more sophisticated experimen-
tal designs, such as the parallel encouragement design, and triangulates quantitative and qualita-
tive evidence to gain a richer understanding of the how in addition to the what (Mele &
Belardinelli, 2019). Such work might, for instance, shed light on whether and to what degree the
impact of defaults unfolds by reducing individuals’ reflection about the correct answer.

Conclusion

Micro-level aspects of cognitive and decision processes are increasingly a germane topic for public
policy and management scholars. These processes are subject to behavioral dissonance during the
policy process, especially the implementation stage where policy actors are often “trapped in
unproductive patterns of interaction” (O’Toole, 2004, p. 309). Nascent scholarship has appealed
for the use of insights from psychology to address pressing public management issues by leverag-
ing micro-level mechanisms to promote desired attitudes and behaviors among civil servants
(Battaglio et al., 2019; Cantarelli et al., 2020). Responding to those recent calls, we have defined
and operationalized our key study constructs based on well-established behavioral science
research on defaults and reminders. The rationale behind this choice is twofold. Drawing on
established knowledge not only maximizes the validity of our inference but, at the same time, it
also strengthens the scientific dialogue between ours and allied disciplines.

The research presented here confirms the importance of employing the right types of nudges.
Regarding defaults, this means prioritizing the removal of incorrectly pre-populated options.
With respect to reminders, we demonstrate the advantage of using visual cues, as opposed to
textual, in the framing of choice architecture. The findings from our interaction analyses bolster
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these themes. Indeed, setting defaults overshadowed the impact of reminders and reminder for-
mats. In conclusion, our research may represent a solid way of tackling public management issues
that “adopt a more solution-oriented approach, starting first with a practical problem and then
asking what theories (and methods) must be brought to bear to solve it” (Watts, 2017:1).
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Appendix A

In the list below, please select the situations in which the use of gloves is correct according to
the indications of the Executive Decree 19154/2017.
OIProcedures in sterile field
O Contact with inanimate objects
OPredictable contact with blood and / or biological fluids, including injured skin and
mucous membranes, excluding sweating
OPredictable contact with hazardous chemicals, including drugs for which a hazard to the
operator is highlighted - e.g. antiblastic -, sharp materials, ionizing radiation
[In the event of the spread of spores
OContact with antibiotics

O Assistance to patients known or suspected of being infected or colonized by

epidemiologically important pathogenic microorganisms transmissible by contact

Figure A1. Scenario in the no default (i.e. no pre-populated) treatment.

In the list below, please select the situations in which the use of gloves is correct according to
the indications of the Executive Decree 19154/2017. Deselect any situations that are
incorrectly pre-selected.

OIProcedures in sterile field

Contact with inanimate objects

X Predictable contact with blood and / or biological fluids, including injured skin and
mucous membranes, excluding sweating

OPredictable contact with hazardous chemicals, including drugs for which a hazard to the
operator is highlighted - e.g. antiblastic -, sharp materials, ionizing radiation

[1In the event of the spread of spores

X Contact with antibiotics

X Assistance to patients known or suspected of being infected or colonized by

epidemiologically important pathogenic microorganisms transmissible by contact

Figure A2. Scenario in the default (i.e. pre-populated) treatment.
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In the list below, please select the situations in which the use of gloves is correct according to
the indications of the Executive Decree 19154/2017.

Figure A3. Scenario in the no reminder treatment.

Please read carefully the excerpt of the Executive Decree 19154/2017 that is reported below. It
indicates the situations in which the use of gloves is correct.

2. Object and operating methods
2.1 Purpose
These indications for use originate from the following general considerations,
according to which the objectives of interest consist in achieving the best level
of safety and biocompatibility, both for the patient and for the healthcare
worker.

1. Use gloves only in the following situations:

a. Procedures in sterile field (patient’s safety)

b. Predictable contact with blood and / or biological fluids,
including injured skin and mucous membranes, excluding
sweating (healthcare worker’s safety)

c. Assistance to patients known or suspected of being infected or
colonized by epidemiologically important pathogenic
microorganisms transmissible by contact (healthcare worker and
other patients’ safety)

d. Predictable contact with hazardous chemicals, including drugs
for which a hazard to the operator is highlighted - e.g. antiblastic
-, sharp materials, ionizing radiation (healthcare worker’s safety)

2. Reserve the use of latex gloves exclusively for the surgical field, with
the exception of paths, environments and latex free operating rooms, and
resorting to gloves of different materials in all other uses.

3. Eliminate the use of powder-lubricated gloves.

Figure A4. Scenario in the textual reminder treatment.
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Please look carefully at the leaflet below. It illustrates the situations in which the use of gloves is
incorrect and the situations in which it is correct according to the Executive Decree 19154/2017.

Handling of documents

Handling of test tubes, bags, containers, that do
not contain biological fluids and/or chemicals

Therapy for oral administration, except for
drugs for which a hazard to the operator is
highlighted - e.g. antiblastic

Medical examination and assistance to the
patient in which contact with blood, fluids, and
potentially infectious biological agents is not
foreseeable

Making the empty bed

Washing of hands and face of bedridden
patients

Distribution of food trays

Changing drips, except for drugs for which a
hazard to the operator is highlighted - e.g.
antiblastic

Transport of patients with wheelchair or bed

Measurement of body temperature, blood
pressure, and heart rate

Aerosol therapy and oxygen therapy

Procedures in sterile field (patient’s safety)

Predictable contact with blood and / or
biological fluids, including injured skin and
mucous membranes, excluding sweating
(healthcare worker’s safety)

Assistance to patients known or suspected of
being infected or colonized by
epidemiologically important pathogenic
microorganisms transmissible by contact
(healthcare worker and other patients’ safety)

Predictable contact with hazardous chemicals,
including drugs for which a hazard to the
operator is highlighted - e.g. antiblastic -, sharp
materials, ionizing radiation (healthcare
worker’s safety)

Figure A5. Scenario in the visual reminder treatment.
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Appendix B

Table B1. Average unstandardized scores with standard deviations in parenthesis, by type of answers, by experimental arm.

Type of answers
Incorrect answers
that might be pre-
Full test (possible populated (possible
range was from -3 range was from 0

Correct answers
that might be pre-  Answers that were
populated (possible  not pre-populated
range was from 0 (possible range was

to +4) to +2) to +2) from -1 to +2)

Experimental  No default (no pre- 271 (1.19) .34 (.62) 1.81 (.51) 1.24 (.65)
arm populated)
n=2,649

Default (pre- 2.24 (1.47) .76 (.86) 1.91 (.40) 1.09 (.70)
populated)
n=2,654

No reminder 2.33 (1.24) .65 (.81) 1.88 (.41) 1.11 (.64)
n=1,768

Textual reminder 2.49 (1.46) .50 (.78) 1.81 (.55) 1.19 (.75)
n=1,768

Visual reminder 2.58 (1.24) 49 (74) 1.90 (.40) 1.19 (.65)

n=1,767
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Table B3. Results of a linear regression model estimating the average standardized score on the full test as
a function of reminder treatments.

B RSE t p
No reminder (ref.)

Textual reminder .08 .03 2.26 .024
Visual reminder 18 .03 5.92 .000
Constant -.09 .02 —3.98 .000
Obs. 5,303

F 17.60

p .000

R 01

Root MSE 1.00
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