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ABSTRACT

This article presents a particular viewpoint on how nudge should be understood. The concept of  nudge has generated consid-
erable interest among academics and policymakers. However, ten years later, what is meant exactly by “nudge” is still a matter 
of  debate. In fact, there is a fundamental discrepancy between the (original) narrow definition of  Thaler and Sunstein (nudge in 
the narrow sense, NN) and the (later) broad definition of  Sunstein (nudge in the broad sense, NB). These two definitions differ 
regarding the instrumental use of  rationality failures, and accordingly whether the provision or disclosure of  information counts 
as a nudge or not. From a pragmatic perspective, the paper argues for a position that consists of  adopting the broad definition 
of  a nudge while acknowledging several types of  nudges, which we provide in an integrative view. We suggest that future research 
should assess the effectiveness of  these different types of  nudges separately.

Keywords
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INTRODUCTION

As defined by Thaler and Sunstein1 in their eponymous book, 
a nudge is a type of  non-coercive intervention on behaviors/

choices. Nudging is not new (for instance, marketers have consist-
ently nudged consumers as part of  their branding, packaging and 
advertising strategies). Rather, the novelty of  nudge lies in the the-
oretical body of  work in which it is embedded. In fact, Thaler and 
Sunstein (henceforth T&S) emphasized that interest should focus 
on nudges serving a particular goal: promoting individual and so-
cial welfare. In this perspective, governments can use nudges pa-
ternalistically as a type of  policy intervention alongside traditional 
policy tools (i.e., regulatory and economic measures). Moreover, as 
nudge interventions preserve freedom of  choice; they implement 
the political doctrine of  libertarian paternalism previously defined 
by Thaler and Sunstein.2

 Despite the fact that nudge has been massively discussed 
in various academic areas, this concept remains ill-defined for at 
least two reasons. The first one is that most research confounds 
nudge as a method of  behavior change (the mean of  nudging) 
and nudge as a type of  policy intervention (the goal of  nudging). 
That confusion mainly results from T&S insisting that the focus 

should be on welfare-promoting nudges (in their hands, “paternal-
istic nudges” is almost a pleonasm). However, as Hansen3 empha-
sized, the notion of  “nudge” is not necessarily related to that of  
“libertarian paternalism” so that we should adopt a technical (i.e., 
goal-independent) definition of  a nudge. As a method of  behavior 
change, a nudge can serve either private or public interests (pater-
nalistic nudges). Consider the following example: if  putting fruits 
at eye-level in a cafeteria is considered as a nudge, then putting 
candies at eye- level in a supermarket should also be considered as 
one.

 The second reason why the concept of  nudge is ill-de-
fined is that the very definition of  a nudge as a method of  behavior 
change is still unclear and controversial. In fact, the equivocal na-
ture of  the concept, coupled with the variety of  examples provided 
by T&S have fueled a lot a discussion about what nudges really 
are.3-5 On one hand, finding common defining features to the large 
variety of  nudge interventions is challenging. On the other hand, 
adopting a precise definition of  nudge leaves eventually few exam-
ples fitting that definition.4 In fact, many authors highlighted that 
some of  the examples provided by T&S do not fit with their own 
definition.6 Some authors have addressed that conceptual issue by 
amending the original definition of  nudge,3,7 others by distinguish-
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ing different types of  nudges.8-10

 The present paper relies upon the three main definitions 
of  nudge advanced by T&S and Sunstein.11,12 We first distinguish 
between broad and narrow senses of  the term “nudge”. Then we 
argue why we should adopt a broad definition of  nudge, and we 
finally provide an integrative view of  the different types of  nudges 
that nudge in the broad sense covers.
 
NUDGE IN THE NARROW VS. BROAD SENSE

In their early work, T&S come up with two definitions of  nudge:

Definition 1: “A nudge, as we will use the term, is an aspect of  
the choice architecture that alters people’s behavior in a predictable way 
without forbidding any option or significantly changing their economic 
incentives”.1

Definition 2: “In accordance with our definition, a nudge is any factor 
that significantly alters the behavior of  Humans although it would be 
ignored by Econs”.1

 These two definitions (and their later refinement) de-
scribe nudging in the narrow sense (NN), revolving around the 
idea that nudge interventions work by harnessing rationality fail-
ures or by “exploiting cognitive biases”. NN are rationally neutral (what 
Tor13 referred to as the “rational neutrality” condition) so that defini-
tion 2 derives from definition 1.1  The rationale is as follows: under 
perfect information, rational agents make their choices based on 
their own preferences and the constraints (option set) they face. In 
such conditions, choices that people make reveal their preferences. 
As a nudge intervention leaves the rational determinants of  choice 
(option set and economic incentives) unchanged (definition 1), it 
would therefore not affect the behavior of  Econs (definition 2), 
and any change in behavior observed could only be attributed to 
non-rational (i.e., behavioral) factors, namely rationality failures.2  
Put differently, nudges use these rationality failures instrumental-
ly14. Noteworthy, the rational neutrality is the signature of  NN, 
which separates it from other psychological approaches to behav-
ior change such as rational persuasion or motivation.15 The defini-
tions that followed that of  T&S confirmed the instrumental use of  
rationality failures as the defining feature of  nudge.3,5,16,17

 More recently, Sunstein11,12 endorsed a significantly differ-
ent definition of  nudge:

Definition 3: “Nudges are private or public initiatives that steer people 
in particular directions but that also allow them to go their own way”.12

 Such a large definition describes nudge in the broad sense 
(NB). According to Sunstein, the defining feature of  nudges is not 
the instrumental use of  rationality failures but rather the preserving 
of  freedom of  choice, in accordance with libertarian paternalism. 
As it means that nudges also target unbiased people (by providing 
them with the information they may lack), definition 3 is incompat-
ible with definition 2. Sunstein frequently puts forward the global 
positioning system (GPS) device as an example of  a nudge that 
works independently of  rationality failures: a GPS steers people in 
a certain direction whether they are biased or not.

 The difference between NN and NB is manifest regard-
ing the issue of  whether the provision or disclosure of  information 
counts as a nudge or not. In fact, some of  the examples provided 
by T&S consist of  providing information to the individual (e.g. fuel 
economy labels, energy efficiency labels, calorie labels, cigarette 
warnings, graphic health warnings, and social norms).3 Whether 
the provision of  information should qualify as a nudge has been 
controversial.3,11,18 In fact, while rational choices are determined 
by preferences and constraints under perfect information, ration-
al agents are also responsive to new information under imperfect 
information (Econs are not necessarily perfectly informed; they 
just process the available information in a consistent manner). By 
definition, the provision of  information does not forbid any op-
tion. Therefore, as long as it does not change the economic in-
centives either,4 providing information fits definition 1 while not 
fitting definition 2. As information provision fits NB but not NN, 
authors who explicitly addressed this issue hold contradictory posi-
tions.3,11 Relatedly, NB might also include what Grüne-Yanoff  and 
Hertwig19 qualify as “boosts”, that is, interventions that aim to help 
people making better choices for themselves by overcoming their 
rationality failures rather than exploiting them. More broadly, such 
interventions are part of  a “think” strategy, which in most elab-
orate form is deliberative democracy in which citizens engage in 
collective thinking and debate.20

WHY WE SHOULD ADOPT NB

One might argue that NB appears eventually as a catchall term, 
which reduces the specificity and value of  the concept of  nudge. 
Notably, it could be highlighted that information provision is pri-
marily a traditional economic policy (especially relevant when firms 
have an incentive to conceal information and consumers have no 
incentive to search for information). Information provided was ac-
tually used paternalistically way before the advent of  nudges (for 
example, the US policy tackling obesity has mainly drawn on infor-
mation provided to consumers with practices like calorie labeling). 
Still, we suggest that policymakers and academics should favor NB 
rather than NN for at least two reasons. The first reason is that 
nudge appears as an “uncatchable” object: even NB is insufficient to 

1. For NN to be coherent, the notion of  “economic incentives” in definition 1 had to be refined [3, 4, and 14]. Indeed, sticking to a meaning of  economic incen-
tives in terms of  financial constraints would entail to count as nudges numerous interventions that actually alter a rational aspect of  choice. Moreover, Mongin 
and Cozic [4] proposed that economic incentives should also include beliefs and preferences in addition to a physical set of  options and financial constraints. 
2. “Econs” refer to perfectly rational agents, by opposition with “Humans” who exhibit rationality failures. 
3. Regarding nudges that work through information, one must distinguish between interventions that involve the disclosure of  new information from inter-
ventions that consist of  manipulating or translating existing information (changing the format or presentation of  information without changing the content). 
The former are NB while the latter are NN (see below). 
4. For instance, disclosure of  information can generate public reputation costs thereby changing the economic incentives of  firms to engage in pro-environ-
mental behavior (e.g., the U.S. Toxic Release Inventory).
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decide whether a particular intervention qualifies as a nudge or not. 
As outlined by Mongin and Cozic,4 doing this based on definition 
2 (“nudge 2”) is problematic as deciding whether a particular psy-
chological feature (e.g. loss aversion, commitment, conformism) 
counts as a rationality failure or not can be tricky. Moreover, some 
interventions fit only one of  the two definitions of  T&S. For in-
stance, is the tobacco package warning “Smoking causes almost 9 out 
of  10 lung cancers” a nudge? While it steers behaviors by harnessing 
a logical fallacy (thereby satisfying definition 2), in this case, the 
tendency to equate the conditional probabilities P (A|B) and P 
(B|A), such a message may change beliefs or preferences (thus 
violating definition 1).

 The second reason for adopting NB is that when consid-
ering nudge, pragmatism should prevail. From the start, T&S put 
the focus on the use of  nudge by governments as a public poli-
cy tool to promote social welfare. In a public policy perspective, 
why a message such as “most people in your local area pay their tax on 
time” would be considered as a nudge while “smoking causes cancer” 
would not be considered as one? Suppose that a government is 
willing to implement nudges on a particular issue, selecting only 
interventions that fit the definition of  nudge adopted. The cost 
of  adopting NB is to increase the rate of  “false-positive nudges” (i.e., 
implementing interventions that actually do not harness rationality 
failures). The cost of  adopting NN, however, seems more signif-
icant: disregarding interventions that would effectively enhance 
social welfare. For instance, when tackling the public health issue 
of  smoking through channels other than regulation and economic 
incentives, does it really matter whether a warning such as “smoking 
causes cancer” harnesses a rationality failure or not? In brief, looking 
for a precise (unreachable?) definition of  nudge might distract us 
from the fact that nudge is primarily about public policy, hence 
pragmatism and effectiveness. We should avoid the trap of  abstrac-
tion and consider nudge as a broad method of  behavior influence, 
defined by not imposing significant material costs on individuals 
and eventually preserving freedom of  choice (definition 3).

NUDGE TYPES: AN INTEGRATIVE VIEW

If  one adopts NB, one must acknowledge a variety of  nudges. We 
suggest that the typologies of  nudges proposed so far fall into two 
categories, mechanism-oriented and technique-oriented. These 
two kinds of  typologies have been advanced in order to discuss the 
ethics and the effectiveness of  nudging, respectively. On one hand, 
mechanism-oriented typologies of  nudges aim at identifying the 
psychological mechanisms nudges work by.8-10,14,21 Such typologies 
have been introduced primarily to address the ethical issues raised 
by nudging.7,16,22-25 Indeed, understanding the underlying psycho-
logical mechanisms of  nudging is necessary to address recurrent 
ethical critics such as “nudges work better in the dark”.16 It turns out 
that all mechanism-oriented typologies of  nudges revolve around 
the distinction between System 1 (automatic processes) vs. System 
2 (deliberative processes).26

 Baldwin8 distinguished three types of  nudges according to 
the degree to which they affect the autonomy of  individuals. While 

first degree nudges encourage conscious deliberation, second (e.g. 
default rule) and third-degree nudges (e.g. framing) draw on auto-
matic responses. The difference between second and third-degree 
nudges refers to transparency and is, therefore, a difference of  de-
gree rather than of  kind. While embracing the broad definition 
of  nudge, Barton, and Grüne-Yanoff9 distinguished between three 
different types of  nudges according to the nature of  the inter-
ventional mechanism: heuristics-triggering and heuristics-block-
ing nudges on the one hand, and, on the other hand, informing 
nudges, which do not rely on any specific psychological shortcut. 
Sunstein21 himself  distinguished between System 1 nudges, which 
rely on automatic processing, from System 2 nudges, which rely on 
deliberative processing (while reporting that most people prefer 
System 2 nudges). In order to assess the effectiveness of  nudges 
in the health domain and discuss the associated ethical issue, Lin 
et al10 distinguished between two types of  nudges according to the 
amount of  reevaluation of  information on which people’s choices 
are made. While Type 1 nudges are based on automatic processing 
(e.g. smaller plate sizes, footprints), Type 2 nudges aim to promote 
deliberation (e.g. calorie labeling, health warnings).

 Finally, Hansen and Jespersen14 also proposed a Type 1/
Type 2 nudges distinction. However, their distinction draws on 
what is nudged rather than how nudging is done. In their frame-
work, Type 1 nudges influence behaviors (“non-voluntary actions”) 
whereas Type 2 nudges influence choices (the “end-result of  the in-
tervention of  reflective thinking”). Nudges can actually steer behaviors 
(e.g. driving speed) or bias choices (e.g. organ donation) in particu-
lar directions. However, one might wonder if  distinguishing types 
of  nudges based on what is nudged is the most relevant approach. 
Firstly, the frontier between behavior and choice is often fuzzy (for 
instance, in the examples provided by the authors, one might ques-
tion why the fly-in-the-urinal nudge is classified as a Type 2 nudge 
while the organization of  the cafeteria is classified as a Type 1 
nudge). Second and most importantly, nudges that target the same 
behavior/choice can actually differ significantly. Let’s consider the 
fly-in-the-urinal nudge, which prompts men to take aim. Accord-
ing to Hansen and Jespersen,14 this nudge qualifies as a Type 2 
nudge because it involves a decision to aim for the fly or not. Now 
imagine that a nudger sets up a device that provides to the user 
real-time feedback on his accuracy at taking aim. In the frame-
work of  Hansen and Jespersen,14 such a nudge would also qualify 
as a Type 2 nudge since the behavior results from an intervention 
of  reflective thinking. Still, both nudges are clearly different: one 
works by changing astutely the environment, the other works by 
providing information.

 On the other hand, technique-oriented typologies of  
nudges were introduced to address the issue of  the effectiveness 
of  nudging that is when and why nudges work. Such typologies 
identify the different techniques of  nudging, regardless of  the un-
derlying psychological mechanisms. The taxonomy of  Münscher, 
Vetter, and Scheuerle27 identifies nine categories of  choice archi-
tecture techniques (e.g. change choice defaults, translate infor-
mation, provide social reference point). Notably, Szaszi, Palinkas, 
Palfi, Szollosi, and Aczel28 relied upon this taxonomy to estimate 
the effectiveness of  nudging. The authors listed all empirical arti-
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cles (published between January 2008 and May 2016) in which a 
choice architecture intervention was tested, resulting in a database 
containing 116 empirical articles with 156 studies and more than 
422 tested interventions, which were classified according to the 
taxonomy of  Münscher et al.27 Recently, Congiu and Moscati29 also 
proposed a technique-oriented typology by distinguishing between 
nudge interventions based on “Environment” (e.g. items arrange-
ment, speed bumps on roads, defaults) (what might be called struc-
tural nudges) from those based on “Message” (e.g. “Smoking damages 
the lungs”,“Most of  your peers already bought it”) (what might be called 
informational nudges). In doing so, they formulated the broadest 
possible technique-oriented typology of  nudges (note that these 
two categories are not mutually exclusive: a single nudge may oper-
ate on both the Message dimension and the Environment dimen-
sion of  the choice architecture).

 Noting that mechanism and technique are orthogonal 
factors, and using the broadest dichotomy for each factor (Sys-
tem 1/System 2 and Environment/Message, respectively), one can 
provide an integrative view of  nudge types (see Table 1).

 
 Note that while such a framework might be useful to un-
derstand how nudges work and design new interventions, a priori 
classification can be hazardous. In fact, nudge types are more eas-
ily distinguishable in theory than in practice. Regarding the tech-
nique factor, deciding whether a particular intervention involves 
the provision of  information or not might be tricky. On one hand, 
some nudges that are thought to be informational do not involve 
the disclosure of  new information but rather the re-framing or 
translation of  information that was already available. In fact, most 
nudges that involve information (e.g. reminders, feedback, infor-
mation framing or translation) are actually structural nudges. On 
the other hand, nudges a priori categorized as structural actually 
do provide new information (such as defaults potentially providing 
information about a policymaker’s attitudes.30 Regarding the mech-
anism factor, deciding whether a particular intervention works by 
System 1 or System 2 can also be tricky. For instance, in some cas-
es, providing social information is aimed at stimulating deliberation 
(System 2). However, providing such information may do nothing 
more than provide a different heuristic rule by which people can 
make their choice (e.g., “I’ll choose the option that most people choose”). To 
us, the fact that categorizing nudges based on a priori thoughts can 
be quite difficult is an additional reason for embracing a pragmatic 
approach of  the nudge.

CONCLUSIONS

Since the seminal work of  T&S, two phases of  research can be 
identified in the growing field of  nudging. While the first phase was 
primarily theory-driven by focusing on theory and philosophy, the 
current phase is data-driven and aims at assessing the effectiveness 
of  nudges.31 We are still unable to define what nudge exactly is and 
we probably won’t.

 Accordingly, researchers interested in nudging should 
stick to two heuristic guidelines. The first one is to conceptually 
distinguish between nudge as a method of  behavior change (the 
mean of  nudging) from nudge as a type of  policy intervention (the 
goal of  nudging). The second one is to adopt a broad definition of  
nudge while acknowledging several types of  nudges. Those guide-
lines are notably suited to address the issues of  the effectiveness 
and ethics of  nudging, the ones that ultimately matter. In particu-
lar, assessing the effectiveness of  the different types of  nudges 
separately is a promising venue for further research.
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ABSTRACT

Background: This research focuses on the satisfaction and waiting times perceived by a user during the moments where the 
interaction between the user and the system is temporarily interrupted (file download, setup of  a program, etc.). These waiting 
times are often sources of  anxiety and irritation. They go usually with the presentation of  an animated progress bar, allowing the 
user to visualize the status of  the ongoing process. The objective of  this research is to study the impact of  several progress bars 
by varying the progress behavior with three different speed.
Methods: Three progress bars were tested, each of  them having the same display duration of  10 seconds but with different 
speed. The first progress bar having a speed-up behavior (the progress bar fills to about 30% during the first 5 seconds, then fills 
completely as it accelerates), the second a slow-down behavior (the progress bar fills to about 70% during the first 5 seconds, 
then fills completely when decelerating), the third a constant behavior (the progress bar keeps a constant filling rate during the 10 
seconds). Eleven hundred twenty seven distinct subjects (controlled IP) were involved, including 105 women and 1022 men. The 
mean age of  the sample was 24.9 years (SD=7.11). Each subject has to play with an online game, which was a pretext to present 
a standby screen of  10 seconds when one of  the three progress bars were displayed in a random manner.
Results: The results confirm the existence of  a causal link between the perception of  waiting time and satisfaction. In addition, 
a progress bar that follows a slow-down function is significantly more appreciated by the users. An ANOVA-test applied to the 
comparison of  means for each of  the progress bars shows that there is a significant difference in the satisfaction of  waiting 
for durations (F(2, 1124)=3.003, MSE=1.099, p=.050, np2=0.270). On the other hand, there is no significant difference in the 
perception of  waiting durations.
Conclusions: Our results show in our context of  experimentation that a progress bar with a decelerating filling rate provides 
greater satisfaction than a constant progress bar or a speed-up bar. The results may provide valuable information for the design 
of  human-computer interfaces and for the improvement of  user experience. Thus, beyond varying waiting time duration, differ-
ent levels of  users’ arousal could be introduced as well as the user feedback with information relevant to the ongoing processes.

Keywords
Progress bar; Perception of  waiting time; Satisfaction; Human-computer interaction; Metaphors.

INTRODUCTION

The concept of  time passing by has always been the subject 
of  many debates through the centuries of  humanity. Aristot-

le pointed out that the temporal consciousness does not capture 
only the present but also past and immediate future. Daily, during 
human-computer interactions (HCI), it is not uncommon that the 
user has to wait in front of  one’s computer: during the loading 
of  a web page, the setup of  a program or its start. In the field of  

ergonomics, the main part of  the recommendations for the design 
of  user experience and the usability of  systems emphasizes on the 
importance of  the feedback provided to the users on the system 
state,1 especially during these waiting periods.

 However, existing research on the estimation of  wait-
ing times shows that when the users focus on this time-related 
information, the longer their impression of  waiting is.2 It was thus 
interesting to study the impact of  temporal metaphors on satisfac-
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tion and perceived wait time by users. The first step of  exploratory 
experiments3 showed that progress bars were the temporal meta-
phors that satisfied most users, and gave them the feeling of  hav-
ing to wait for a lesser time compared to other metaphors (icon, 
text, counters, white page). Therefore, we wanted to continue our 
understanding of  the perceived waiting time by studying the im-
pact of  changes in the progress behavior. While progress bars are 
frequently used to inform the user of  an ongoing process, their 
speed of  filling may follow an accelerating or decelerating func-
tion.
 
COGNITIVE MODELS OF TIME PERCEPTION

In agreement with Kum, Lee, and Yeung,4 we consider that the 
perception of  waiting time is not a linear and stable cognitive con-
struct, whose growth is estimated from constant and continuous 
flows. It relies instead on complex cognitive processes that take 
into account both the moment when the estimation of  perceived 
time occurs (evaluation during or after the waiting time), but also, 
during a subsequent evaluation, the recovery mechanisms that are 
involved in memory and influenced by recency and primacy effects 
are considered.5 

 In addition, the perception of  waiting time varies de-
pending on the context in which it occurs6 and the main task dur-
ing which the wait is imposed.

Prospective vs. Retrospective Duration Judgments

Research on the perception of  time distinguishes two paradigms 
depending on when the evaluation of  a perceived duration is per-
formed by a subject. In a prospective paradigm, individuals are 
informed that they will have to estimate the duration of  a given 
time interval. Conversely, if  they are not aware before the experi-
ment that they will have to estimate perceived time duration, they 
will be performing a retrospective judgment.7 In a meta-analysis 
performed in 117 experiments, Block, Hancock, and Zakay8 show 
that when the cognitive load is high, appraisal time decreases while 
the retrospective assessment increases. Prospective evaluation of  
time would thus be dependent on attentional processes while ret-
rospective evaluation would be influenced by memory processes. 
Zakay7 adds that in a situation of  waiting, a subject is automatically 
busy performing a prospective duration judgment because waiting 
time attracts one’s attention and becomes the most salient factor 
in its environment.

The Attentional Gate Model

One of  the best known cognitive models describing the perception 
of  time is the attentional gate model of  prospective time9 (Figure 
1).

 The first component of  this simplified model10 is an in-
ternal pacemaker that generates pulses whose rate is only influ-
enced by the level of  arousal: the more the person is aroused, the 
more the pacemaker produces pulses. 

 The second part of  the model is as a door opening to 
a greater or lesser extent depending on the attention to tempo-
ral signals. Open, it allows more pulses to cross the threshold of  
the door in order to be recorded and relayed to working memory. 
The more a person pays attention to temporal signals, the more 
the door opens, leaving thus numerous pulses crossing through it. 
Conversely, if  the person does not pay attention to temporal stimu-
li or is distracted by other events, the attentional gate will therefore 
tend to close, thus leaving little pulses crossing through. The last 
component of  this model, working memory will in turn create a 
representation of  elapsed time, based primarily on the number of  
pulses relayed. Following this model, if  one has the will to shorten 
the perceived time duration; one must either reduce the person’s 
level of  arousal or divert one’s attention from time signals.10

WAITING TIME IN THE FIELD OF HUMAN-COMPUTER 
INTERACTION (HCI)

Acceptable Waiting Time in HCI

The first studies in HCI on what constitutes an acceptable waiting 
time almost agreed on the identification of  a 10-seconds threshold. 
Nielsen,11 for example, identified a 10-seconds limit over which 
the user does not focus effectively anymore on one’s task. In a 
study related to the tolerance of  users in a waiting situation on the 
web, Bouch12 collected the users’ opinions on the time that they 
considered to be acceptable. In agreement with Nielsen,13 Bouch12 
demonstrated that a delay longer than 10-seconds was considered 
as unsatisfactory, could be misleading for the user and could even 
reduce one’s effectiveness at work.

Waiting Time and Feedback

It is now widely accepted that feedback on the waiting time im-
proves the usability of  an interactive system.1,13. This feedback can 
take many forms: icon, progress bar, text message, etc. In a study 
on tolerable waiting time, Nah14 looked at the influence of  the 
feedback on the users’ satisfaction. The author, in agreement with 
Geelhoed et al15 or Bouch12, showed that the presence of  feedback 
greatly increases the time during which a user is willing to wait. 
Feedback not only improves the confidence of  the user on the 
system but also results in a distraction to make the user wait better. 

 The temptation would, therefore, be to offer the user 
very detailed feedback especially by providing information on the 

Figure 1. The Attentional Gate Model of Prospective Time Evaluation10
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waiting time and details regarding the ongoing process. However, 
if  one can naturally think that very informative feedback will help 
the user to wait in a more efficient way, it appears that giving every 
detail on the progress of  the ongoing process makes the wait seem 
longer.2 Indeed, the amount of  information the user encodes dur-
ing the waiting period increases the perception of  waiting time. 
As one interprets every event as time-consuming, the user has the 
impression that a waiting period with more events seems longer 
than a waiting phase including fewer events.10 These findings are 
consistent with the model of  the attentional gate described above10 
(Figure 1), like very detailed feedback tends to focus the person’s 
attention on temporal signals, thus opening the attentional gate 
and supporting the free passage of  the pulses. These pulses will 
later be recorded by the working memory, which will assess if  the 
waiting time should be considered as being relatively long.

Temporal Metaphors in HCI

Progress bars16 are often used as a temporal metaphor to inform 
the user of  the progress of  an ongoing process. They are usually 
represented as bars filling up gradually from 0% to 100% comple-
tion of  the task underway. Some studies have shown that among 
the different types of  feedback given to the user, progress bars 
obtain the best performance results, both in terms of  accepta-
bility for attention and the user experience10,17,18. Myers16 showed 
that the presence of  a progress bar during a waiting time improves 
the user’s self-efficacy and feeling of  attractiveness. Referring to a 
progress bar, the user can know if  the application was considered, 
that it was accepted and performed, and finally receive the answers 
generated by the system. Conversely, the lack of  progress bar is a 
source of  trouble, doubt and lack of  concentration.

 One of  the limitations inherent in this approach is that 
it is often difficult to determine precisely how long the user’s wait 
will last. The filling process of  the progress bar is often variable, 
which reduces the informational value of  the latter.10 Eager to un-
derstand the effects of  this variability on various factors involving 
the user, studies were conducted in order to measure the influence 
of  progress bar behavior on the perception of  waiting time.10,17

Effects of Progress Bars Behavior on Waiting Time Perception

The issue of  progress bars’ behavior has been studied experimen-
tally in the form of  dichotomous comparison between progress 
bars with constant fill-rate or bars with variable fill-rate.10. In their 
experimental study, harrison, amento, kuznetsov and bell17 com-
pare the perceived time between 9 bars of  equal duration but with 
variation in the speed and style of  filling (8 following nonlinear 
functions and one following a linear function). Only two bars, 
which followed speed-up functions, were seen as faster than a clas-
sical linear progress bar (linear constant progression). As a part 
of  a prospective assessment, it seems that the recency-effect is an 
essential parameter to consider. To enhance the users experience, 
the authors recommend the setting up of  a progress bar showing 
a constant behavior during the process and a rapid increase of  
speed at the end. However, in the view of  the methodology of  this 
study, in which subjects were asked to compare two progress bars 
(presented one after the other) at a very short duration (5 sec. ap-

proximately), it seems that the results reflect on the perception of  
the speed of  a visual process rather than an estimated waiting time. 
The authors note that further investigation is necessary to validate 
the proposed hypothesis.

PROBLEMATIC AND RESEARCH HYPOTHESES

Based on studies in cognitive science and HCI on the perception 
of  waiting time, we believe it is possible to influence the user’s 
perception in order to give the feeling that waiting time was shorter 
than it actually was in reality.3 The objective of  the present study 
was to influence the perception of  a progress bar behavior in 
terms of  speed (acceleration versus deceleration). By combining 
the theories on the primacy effect in human memory and the at-
tentional gate model of  time evaluation, two assumptions are made 
in the present study: 

• H1: the user will have the impression of  having waited for a 
shorter duration when the progress bar follows a slow-down 
function than for a bar with a speed-up behavior. Indeed, in 
the case of  retrospective judgment, the primacy effect will 
give the first impression of  speed while the deceleration in 
growth will bring down the user’s level of  arousal and de-
center its attention from temporal signals to close the atten-
tional gate.
 
• H2: the user will be more satisfied with a progress bar that 
slows down than by a progress bar that speeds up. Thus, 
the primacy effect, less ephemeral than the recency effect, 
is more beneficial for the user because it gives, from the first 
5 seconds of  waiting, feedback indicating considerable pro-
gress. Moreover, the perception of  a shorter waiting duration 
assumed in our first hypothesis H1 should ensure greater sat-
isfaction to the user.

METHODOLOGY

Participants

The experiment, available online, was broadcast on multiple com-
munication channels (forums, social networks, mailing list). Eleven 
thousand and twenty-seven distinct subjects (controlled IP) were 
involved, including 105 women and 1022 men. The unequal num-
ber of  men and women is due to the communication channels 
used for the diffusion of  this experiment. Indeed, the forums and 
the mailing lists that have been chosen addressed rather technical 
jobs, as engineers or developers, that have more men than women. 
The mean age of  the sample was 24.9-years (SD=7.11). The distri-
bution of  subjects according to the type of  progress bar has been 
shown in Table 1.

Research Design and Independent Variable

In order to assess the perception of  variation in progress bar be-
havior, three distinct bars were designed (Independent Variable), 
each of  them having the same display duration of  10-seconds:

https://www.doi.org/10.17140/PCSOJ-5-144


Gronier G et al

Psychol Cogn Sci Open J. 2019; 5(1): 6-13. doi: 10.17140/PCSOJ-5-144

Original Research | Volume 5 | Number 1 |9

• A progress bar having a speed-up behavior, which means the filling rate and 
speed were accelerated during its progression. The increase was calculated on 
the basis of  the formula: f=√time×3.16 
• A progress bar having a slow-down behavior, which means the filling rate 
and speed were decelerated during its progression. The decrease was calculat-
ed on the basis of  the formula: f=timex3⁄100
• A progress bar having a constant behavior, which means the filling rate and 
speed remained constant during its progression, following a linear function: 
f= time

Figures 2 and 3 represent the three experimental progress bar behaviors.

 The screen display of  the three progress bars were provided by an ani-
mated image (animated GIF), which ensures a perfect compatibility and a constant 
display time on all platforms (Microsoft Windows©, Mac OS©, ©Linux, etc.) and 
main browsers (Internet Explorer, Firefox, Safari, Chrome, Opera, etc.). In addi-
tion, before the experience was to be deployed to the users, the display time was 
timed and validated in 10 different configurations: Firefox, Chrome and Safari on 
Mac OS X, Internet Explorer, Firefox, Safari and Chrome on Windows 7, Internet 
Explorer and Firefox on Windows XP, Firefox on Ubuntu Linux.

 Moreover, we took into account the difference between women and men, 
as an independent variable, in our study (Table 2).

Table 1. Description of the Sample According to Each Type Progress Bar Behavior

Female (n) Male (n) Total (n) Average age (in years)

Speed up progress bar 37 355 392 24.4

Slow down progress bar 31 345 376 24.6

Constant progress bar 37 322 359 25.6

Total 105 1022 1127 24.9

Figure 2. Graphical Representations of the Three Experimental Progress Bar Behaviors

Figure 3. Screenshots of the Three Experimental Progress Bar after 3, 6, 9 and 10 Seconds

Table 2. Questionnaire for User Satisfaction Adapted from the Quis20

Item 1

System speed is

too slow fast enough

1 2 3 4 5 6 7

Item 2

System keeps you informed about what it is doing

never always

1 2 3 4 5 6 7

Item 3

System response time for most operations is

too slow fast enough

1 2 3 4 5 6 7

Item 4

System is fun to use

not at all very much so

1 2 3 4 5 6 7

Item 5

System response time just before the last window is

too slow fast enough

1 2 3 4 5 6 7

Dependent Measures

To test hypotheses H1 and H2, a website was de-
veloped that offered to the users a memory game 
seeking the mental exploration of  an image.19 The 
game began with the visualization of  a picture in 
10-seconds (a photograph of  a Parisian cafe). Then, 
the user was asked to answer some questions and 
to remember if  the photograph encompassed 10 
specific items (a bicycle, a person, etc.) or not. This 
game was a pretext to present a standby screen of  
10-seconds during the step where the users’ re-
sponses were recorded. When the screen was in the 
standby mode, one of  the three progress bars were 
displayed, in a random manner.

 Finally, five questions adapted from the 
Questionnaire for User Interaction Satisfaction 
(QUIS)20 were presented to the user in order to 
ascertain a certain level of  satisfaction of  the user 
towards the website and in particular the waiting 
time after the game (Dependent Variable #1). For 
each question, a 7-point Likert scale raised an over-
all satisfaction score (reliability analysis confirmed 
the grouping of  these five items to compute a 
global satisfaction score, with a Cronbach’s alpha 
α=0.823). The five items of  the scale are presented 
in Table 2. 

 A final open-ended question asked the 
user to evaluate, in seconds, how long one thought 
one had to wait during the recording of  its game 
data: “In your opinion, how long did you have to wait be-
fore the summary window?”(Variable Dependent #2). 
Therefore, the evaluation of  the waiting time was 
retrospective.4

 The experimental procedure is summa-
rized in the Figure 4.
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Figure 4. Illustration of Experimental Procedure

Figure 5. Mean and comparative mean test of users’ satisfaction 
according to progress bars’ behavior (NS=not significant)

RESULTS

Users’ Satisfaction (Dependent Variable #1)

a. Gender difference and users’ satisfaction (Dependent Variable #1)

 No significant difference among the answers was observed for the first 4 
items of  the QUIS:

• Item 1: F(1125)=2.798, p=0.095; t(1125)=0.428, p=0.668
• Item 2: F(1125)=0.097, p=0.775; t(1125)=-0.249, p=0.803
• Item 3: F(1125)=1.930, p=0.165; t(1125)=0.659, p=0.510
• Item 4: F(1125)=0.786, p=0.375; t(1125)=0.525, p=0.600

 However, a significant difference among the answers was observed for 
the fifth item of  the QUIS: F(5,1121)=0.062, p=0.803; t(1125)=3.819, p=0.000.

Table 5. Statistical Results and Comparisons Between the Five Items of the Quis, Based on the Anova (Tukey Hsd Test) Analysis 
(* = The Mean Difference is Significant at the 0.05 Level).

Item of the QUIS (I) Progress bar type (J) Progress bar type Mean Difference (I-J) Std. Error Sig.

Item 1

Speed up progress bar Slow down progress bar
Constant progress bar

-.15122
-.28208*

.10580

.10707
.326
.023

Slow down progress bar Speed up progress bar
Constant progress bar

.15122
-.13087

.10580

.10815
.326
.447

Constant progress bar
Speed up progress bar

Slow down progress bar
.28208*
.13087

.10707

.10815
.023
.447

Item 2

Speed up progress bar Slow down progress bar
Constant progress bar

-.10763
-.06346

.09751

.09868
.512
.796

Slow down progress bar
Speed up progress bar
Constant progress bar

.10763

.04418
.09751
.09968

.512

.897

Constant progress bar Speed up progress bar
Slow down progress bar

.06346
-.04418

.09868

.09968
.796
.897

Item 3

Speed up progress bar Slow down progress bar
Constant progress bar

-.10258
-.17215

.09285

.09397
.511
.160

Slow down progress bar Speed up progress bar
Constant progress bar

.10258
-.06957

.09285

.09492
.511
.744

Constant progress bar Speed up progress bar
Slow down progress bar

.17215

.06957
.09397
.09492

.160

.744

Item 4

Speed up progress bar Slow down progress bar
Constant progress bar

-.08446
-.16224

.09108

.09217
.623
.184

Slow down progress bar Speed up progress bar
Constant progress bar

.08446
-.07779

.09108

.09310
.623
.681

Constant progress bar Speed up progress bar
Slow down progress bar

.16224

.07779
.09217
.09310

.184

.681

Item 5

Speed up progress bar Slow down progress bar
Constant progress bar

-.03778
-.25744*

.10644

.10772
.933
.045

Slow down progress bar Speed up progress bar
Constant progress bar

.03778
-.21966

.10644

.10881
.933
.108

Constant progress bar Speed up progress bar
Slow down progress bar

.25744*
.21966

.10772

.10881
.045
.108

 Moreover, as Levene’s test is not 
significant (F(5,1121)=1.397, p=0.223) 
for all the five items, we must accept the 
null hypothesis of  equality of  variances. 
Therefore, we present the results below 
without differentiating by gender.

b. Overall results on users’ satisfaction 
(Dependent Variable #1)

 A significant difference among 
the three progress bars was observed in 
terms of  satisfaction, F(2, 1124)=3.00, 
MSE=1.10, p=0.050, np2=0.27, and 
post-oc Tukey tests revealed there is no 
statistically significant difference between 
the speed-up bar (M=4.56) and the con-
stant bar (M=4.66), neither between the 
slow-down bar (M=4.75) and the con-
stant one. However, there is a significant 
difference between the speed-up bar and 
the slow-down bar (F(2, 1124)=6.068, 
p<.05). Thus, the slow-down bar is the 
one that offers the most satisfaction (Fig-
ure 5). 

 More specifically, we present 
the post hoc comparisons using the Tuk-
ey HSD test for all items of  the QUIS 
(Table 5).

https://www.doi.org/10.17140/PCSOJ-5-144


Gronier G et al

Psychol Cogn Sci Open J. 2019; 5(1): 6-13. doi: 10.17140/PCSOJ-5-144

Table 6. Mean and Standard Deviation Regarding the Gender and the Progress 
Bar Type for the Time Perception (in Seconds).

Gender Progress bar type Mean Std. Dev. N

Female

Speed up progress bar 9.51 5.02 37

Slow down progress bar 8.29 4.08 31

Constant progress bar 8.45 4.57 37

Total 8.78 4.59 105

Male

Speed up progress bar 8.47 3.84 355

Slow down progress bar 8.81 4.33 345

Constant progress bar 8.36 3.83 322

Total 8.55 4.01 1022

Total

Speed up progress bar 8.57 3.97 392

Slow down progress bar 8.76 4.31 376

Constant progress bar 8.37 3.90 359

Total 8.57 4.06 1127

The results show that there is no significant difference between female and 
male (F(2, 1124)=0.252, p=0.616). Therefore, we have chosen to present the 
results without differentiating between the two genders.

Waiting Time Perception (Dependent Variable #2)

As with the satisfaction measurement, we first calculated whether 
there was a significant difference between the two sexes using a 
two way ANOVA (Table 6). 

 

 

 The results of  the waiting time perception show that, 
on an average, the users rated their waiting time at 8.57 seconds 
(SD=4.07). Note also that 27% of  them guessed the real waiting 
time, which was 10 seconds. 

 However, an ANOVA-test applied to the comparison of  
means for each of  the progress bars shows that there is no signifi-
cant difference in the perception of  waiting durations The factors 
of  the ANOVA were the 3 progress bars: slow down (M=8.37), 
constant (M=8.76) and speed up (M=8.57) (Figure 6). 

 In other words, users had the feeling that they had to wait 
for the same duration regardless of  the type of  progress bar pre-
sented. There was no statistically significant difference between the 

evaluation of  waiting time and the socio-demographic variables. 
Neither gender of  the users have played a role in the evaluation of  
this duration.

DISCUSSION

Firstly, our results confirm the existence of  a causal link between 
the perceived waiting time and the user’s satisfaction. The more the 
users estimate the waiting time as short, the more their satisfaction 
score was high, and Vice Versa. This observation supports the nu-
merous studies in this direction.11,12,14 
 
 However, we did not measure significant differences in 
the perception of  time between the three types of  progress bars. 
Therefore, our first hypothesis (H1: the user will have the impres-
sion of  having waited for a shorter duration in the case of  a slow-
down bar than in the case of  a speed-up one) is not confirmed. 
Several reasons can be mentioned. First, the selected 10-seconds 
duration perhaps does not constitute a long enough waiting time. 
Indeed, being equal to the reasonable level of  waiting set by 
Nielsen11 and Bouch12, it does not cause lack of  concentration nor 
frustration for the user. In addition, the change in the acceleration 
or deceleration behavior of  the progress bar has a less visible im-
pact within a short duration. A study varying the waiting times as 
Branaghan and Sanchez’s10 would allow to see whether significant 
differences may appear for longer waiting times. 

 Secondly, our results also show that the slow-down prog-
ress bar is significantly the most appreciated by users (Figure 2). 
Our second hypothesis H2 on satisfaction (the user will be more 
satisfied by a slow-down bar than by a speed-up bar) is confirmed. 
Users seem therefore to truly assess the perception of  time at the 
beginning of  the ongoing waiting process, thus responding to a 
primacy effect. 

 These results corroborate the initial intuitions of  Kum, 
Lee, and Yeung,4 who offered to fully reconcile perceptual and 
memory processes by displaying progress bars with a “fast-slow-
fast” behavior, that is to say, that their speed accelerates in the 
first progression, decelerates in their second, and then accelerate 
again in their third progression. Having said this, if  this paradigm 
would combine both the positive effects of  primacy and recency, 
it could also focus the users’ attention on the waiting process by 
giving them the feeling of  attending three distinct and successive 
“events”.10 

 Regarding waiting time, results show that there are no 
significant differences between the three type of  bars, even though 
the constant bar was evaluated closer in duration to the real 10-sec-
onds waiting time than the other bars. These results can be ex-
plained not only by the difficulty faced by users in assessing the 
time they waited but also by the nature of  the main task. Leclerc, 
Schmidt , and Dubé6 showed that time evaluation depends largely 
on the context and characteristics of  the situation in which sub-
jects were asked to assess it. If  users in the experiment of  Leclerc 
et al6 were placed in conditions where they could win or lose mon-
ey while they wait (which influenced their perception of  passing 
time), their results showed more generally the importance of  con-

Figure 6. Mean and Comparative Mean Test of Waiting Time Perception According to Progress 
Bars’ Behavior (NS=not significant).
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text and the nature of  the task in perceptual processes. 
 
 The knowledge that time evaluation is closer to reality 
in the case of  a constant progress bar, and the confirmation of  
this trend in subsequent studies, can be explained with the model 
of  the attentional gate of  prospective time evaluation.10 Indeed, 
a constant progress bar would have a relatively neutral effect on 
both the process of  arousal and the attention to temporal signals. 
As this bar is likely to be consistently interpreted as a single expect-
ed event, the internal pacemaker pulses may thus be transmitted to 
working memory at a rate that is constant and close to the reality. 

 Note also, for our experiment, the estimated time was 
always lower by about 1.5 seconds compared to the real waiting 
time (M=8.57 for the speed-up bar, M=8.76 for the constant bar, 
M=8.37 for the slow-down bar), which suggests that our context, 
that is to say, the memorization game, favored a more “optimistic” 
assessment of  waiting time. In contrast to Harrison et al17 who 
asked each subject to compare two progress bars, we have pre-
ferred an experimental design in which each bar was integrated 
into the context of  a primary task, as is often the case in reality. 
However, it is likely that subjects did not give their full attention to 
the waiting imposed on them. This finding is consistent with the 
model of  the attentional gate.10 The less attention is paid to cogni-
tive signals, the less temporal impulses reach the memory, giving 
the user the impression of  having waited less than they actually 
did. 

 In this regard, some authors18 propose, beyond the im-
provement of  progress bars in themselves, to reflect on how we 
could help the user make the best use of  this waiting time. “Active 
progress bars” as they describe in their recent study conducted in 
2011, provide the user with features enabling one to carry out tem-
porary activities during the wait (e.g. consultation of  their calendar 
or mail, reading their to-do lists or even information on the news 
or weather). Although careful attention should be paid to the con-
trol of  actions by the user in this context, we truly believe that such 
studies open new perspectives in the field of  HCI and the design 
of  user experience.

CONCLUSION

Our results show in our context of  experimentation that a prog-
ress bar with a decelerating filling rate provides greater satisfaction 
than a constant progress bar or a speed-up bar. As noted above, 
the findings of  this study should first be balanced by the nature of  
the main task during which the waiting time is imposed. A further 
study could be conducted to measure the influence of  different 
perceptual contexts. The relatively short and acceptable waiting 
duration could explain the lack of  significant differences observed 
between our three progress bars regarding the perception of  wait-
ing time. In agreement with the cognitive theory of  perception’s 
thresholds, the acceleration and deceleration behaviors of  our 
progress bars may not be sufficiently distinguished when the wait-
ing duration is too short (less than 10 sec.). 

 Further work may be considered, particularly to clarify 
the role of  the components of  the model of  the attentional gate, 

which could support the understanding of  the phenomena relat-
ed to the perception of  waiting time in the field of  HCI. Thus, 
beyond varying waiting time duration, different levels of  users’ 
arousal could be introduced as well as the user feedback with in-
formation relevant to the ongoing processes (more or less focus-
ing the attention of  the user on time signals). In this state of  mind, 
Harrison et al17 conducted a study on animation effects applied to 
progress bars. They showed for example that progress bars with 
animated ribbing ─ moving backward in a decelerating manner - 
have reduced the perceived waiting time by 11% in their sample. 

 Many perspectives remain to be explored but one can re-
member that any activity in the field of  ergonomics, the design of  
progress bars and other metaphors of  waiting time in HCI, is asso-
ciated with the object of  trade-offs. It is once again the context of  
use that will be able to determine decisions governing the design 
in order to ensure the user the best experience of  an interactive 
system.
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ABSTRACT

Objective: This paper explores the therapeutic relationship, engagement and communication for participants using telepsychiatry 
(i.e., video; TP), telebehavioral health (TBH) and other technologies.
Methods: The goal of  this concept paper is to help clinicians, teachers and researchers consider the intersection of  the following 
three topics: 1) the therapeutic relationship in psychiatric and behavioral health care; 2) how TBH affects the therapeutic relation-
ship, engagement, communication, and boundaries; and 3) research findings on telepresence (TPr), virtual reality (VR) and aug-
mented reality (AR) applied to clinical care. A keyword search focused on concept areas: 1) therapeutic relationship, engagement, 
communication, boundaries, clinical; 2) telepsychiatry, telemental or telebehavioral health, telepsychology); 3) psychotherapy via 
technology; 4) computer/technology-mediated communication; and 5) telepresence related to technologies (virtual, augmented, 
reality, environment).
Results: From a total of  4,712 potential references, 453 were eligible for full text review and 77 papers directly related to the con-
cepts. From papers’ references and a review of  books and popular literature, 12 other sources of  information (i.e., papers, books, 
other) about TPr and VR were found. Though few studies literally discuss the therapeutic relationship, the impact of  technology 
on clinical engagement and communication is growing, from clinical (e.g., psychotherapy) and non-clinical (e.g., communication, 
TPr) literature. The historical evolution of  TPr and VR shows that definitions, foci of  studies (e.g., social neuroscience to busi-
ness) and assessments vary widely. TP and TBH care can be improved by concepts of  TPr, avoiding distractions, understanding 
the technology-human interface, measures of  TPR for clinical use and the use of  simulation for training.
Conclusions: Additional evaluation/research is needed to ensure quality care, training, and evaluation of  the therapeutic relation-
ship while preventing potential pitfalls.

Keywords
Communication; Engagement; Health; Reality; Relationship; Telebehavioral; Telepsychiatry; Telepresence; Therapeutic; Virtual.

Abbreviations
TP: Telepsychiatry; TBH: Telebehavioral Health; TPr: Telepresence; VR: Virtual Reality; AR: Augmented Reality; VE: Virtual 
Environments; IVR: Immersive VR; CMC: Computer-Mediated Communication; BPSC: Bio-Psycho-Socio-Cultural; BPS: Bi-
opsychosocial; CTIBS: Coalition for Technology in Behavioral Science; PTSD: Posttraumatic Stress Disorder; VSPs: Virtual 
Standardized Patients; VH: Virtual Human; CBT: Cognitive Behavioral Therapy.
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INTRODUCTION

The exponential growth of  technology is both exciting – making 
new things possible, faster, easier and accessible – and over-

whelming in terms of  communication, entertainment, and health 
care.1 In health care, the therapeutic relationship, engagement and 
communication of  participants is key for effective treatment. This 
is particularly the case for in-person mental or behavioral health, 
as well as via telepsychiatry (i.e., video; TP), telebehavioral health 
(TBH) and other technologies. Compared to in-person care, TP 
and TBH appear equal or better.2 Outside of  health care, engage-
ment is key in entertainment such as computer games, which have 
replaced many in-person recreational activities. Indeed, genera-
tions X, Millenial/Y and Z have grown up with technology (i.e., 
text, e-mail, Twitter, social media; Facebook in 2017 had 1.37 bil-
lion daily active users).3-4 As of  2017, 95% of  adults in the U.S. have 
a cell phone and 77% have a smartphone,4 to socialize/interact 
with others and accomplish tasks.5

 The interface between technology (i.e., a system) and the 
participants is of  great interest in psychiatry, psychology and other 
behavioral sciences.6 Technology may change the nature of  inter-
action for participants, who may be an individual/group, people/
patients and virtual characters. Technology may affect communi-
cation, usually defined as an exchange of  information, thoughts 
and feelings among people using speech or other means, with clar-
ity, responsiveness and comfort.7 TP (i.e., two-way synchronous 
video) and other technologies on a spectrum are used to simulate 
real-time experiences related to feelings, perception, images, and 
interaction.8 Engagement may also be affected by technology, but 
even low-cost TP and TBH systems facilitate a “social presence” for 
participants to share a virtual space, get to know one another and 
to discuss complex issues.9-10 Engagement in health care is defined 
as “the strengths-based process through which individuals with mental health 
conditions form a healing connection with people that support their recovery and 
wellness within the context of  family, culture, and community…[part of  the] 
therapeutic alliance”.11

 TP is part of  a much larger technology world, which in-
cludes virtual environments (VE), virtual reality (VR), augmented 
reality (AR), immersive VR (IVR) and computer-mediated commu-
nication (CMC). How the participants experience the technology 
system/others, that is if  they feel present (i.e., telepresence (TPr), 
affects their response to it/others and accordingly, how they feel/
think. After starting with phobia and cognitive rehabilitation in the 
1990s,12 research has spread across fields such as social neurosci-
ence,13 neuroscience,14 the military (e.g., Army),15 communication,1 
computer science,16 tourism,17 robotics,18 artificial intelligence,19 
virtual clinical interviewing 20 and mental health care.6,21 The speci-
ficity of  context, ecological validity and ability to evaluate longitu-
dinally open up tremendous opportunities for research.12

 The goal of  this concept paper is to understand how psy-
chiatric and behavioral health care are affected by TP by learning 
about TPr, VR, and AR. The paper provides a brief  overview of  
the scientific literature related to the development and experience 
of  the therapeutic relationship, in general, as well as how technol-

ogy affects it, engagement and communication. More specifically, 
this paper will help the reader to: 

1. Review the basic concepts of  therapeutic relationships, en-
gagement and communication in the context of  in-person care.

2. Review TP and TBH compared to in-person care, in terms 
of  how technology affects the therapeutic relationship, com-
munication and engagement, and

3. Explore research findings from TPr, VR, and AR that may 
apply to the clinical therapeutic relationship, engagement and 
communication.

 METHODS

The goal of  this concept paper is to help clinicians, teachers and 
researchers consider the intersection of  the following three topics: 
1) the therapeutic relationship in psychiatric and behavioral health 
care; 2) how TBH affects the therapeutic relationship, engagement, 
communication, and boundaries; and 3) research findings on TPr, 
VR and AR applied to clinical care. Sections two and three are sup-
ported by a keyword using single terms combined from concept 
areas. The philosophical approach to the keyword search was done 
according to the six-stage process for scoping reviews,22 which are 
typically undertaken to examine the extent, range and nature of  re-
search in a topic area and identify gaps in knowledge rather than to 
examine more specific, narrow topics, study designs and outcomes 
as is typically examined in systematic reviews. 
 
 A literature search was conducted using the search strat-
egy and keywords process toward the following concept areas23: 
1) therapeutic relationship, engagement, communication, bounda-
ries, clinical; 2) telepsychiatry, telemental or telebehavioral health, 
telepsychology; e-health, video (synchronous, asynchronous); 3) 
psychotherapy via technology (teletherapy, online therapy, distance 
counseling, and e-therapy, behavioral telehealth, telepsychother-
apy; 4) computer/technology-mediated communication (robot, 
web-based, apps, text, e-mail, Internet (hybrid, channel, medium, 
interpersonal, feedback, context, distraction); and 5) telepresence 
related to technologies (virtual, augmented, reality, environment). 
The search prioritized references for peer-reviewed journals, evi-
dence-based findings and tested hypothetical approaches.

 Searches were done in regular medical and psychology 
indexes, as well as OTSeeker, ABI/INFORM, Technology Medi-
ated Communications, Arts & Humanities Citation Index, Project 
Muse, ProQuest Research Library Plus, Sociological Abstracts, 
Computers & Applied Sciences Complete and IT Source. Two 
authors (DH, KR) independently, in parallel, screened the search 
results for potentially relevant studies based on titles and abstracts; 
then they reviewed the full-text articles for final inclusion based 
on inclusion/exclusion criteria. Peer-reviewed publications with 
systematic data collection and analysis, including qualitative and 
quantitative data of  studies targeting participants aged 18 and over, 
were prioritized. Authors also included those with narratives and 
other findings relative to integrative discussions of  the concepts of  
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interest. Finally, references of  the papers and excluded systematic 
reviews were reviewed, as were books and popular literature, to 
find sources of  information related to the core concepts.

 Figure 1 shows that from a total of  4,712 potential ref-
erences, authors (DH, KR) found 453 eligible for full text review 
and found 77 papers directly relevant to the concepts. Of  the el-
igible studies, 389 were excluded for: not discussing therapeutic 
relationship (81); computer-mediated technology interventions 
not applicable to clinical care (54); being the wrong report type 
(e.g. abstract only, editorial, column (65); a primary child or ado-
lescent study population/focus (52); a VR or AR focus without 
TPr (43); (only) incidental TPr focus (36); solely being a literature 
review (23); non-English Language (17); or other reasons (4). A 
total of  12 other papers, books and sources of  information were 
found from the methods described above. In the search for inte-
grative discussion of  the topics, themes and other areas of  interest, 
disagreements at any stage were resolved through discussion or a 
third reviewer. Data were extracted from each included paper (or 
source): hypothesis/methods, concept/synthesis, and evidence of  
analysis, context, participants and outcomes.

THERAPEUTIC RELATIONSHIP IN PSYCHIATRY, MENTAL 
AND BEHAVIORAL HEALTH

Clinicians use a variety of  models (e.g., biopsychosocial, psychoan-
alytic, psychodynamic, motivational interviewing, cognitive behav-
ioral) to place a presenting problem in the context of  the patient’s 
life and to understand determinants of  identifiable symptoms and 
their underlying psychopathology. Whether one uses communica-
tion technology or not, the clinical process is fundamentally the 

same. To accomplish this task, the professional needs to hear the 
patient tell their story in her/his own words. Clinicians use behav-
ioral health skills like listening, questioning, exploring seminal is-
sues, identifying contradictions and using reflection to clarify prob-
lems and prioritize core values.24 The traditional psychodynamic 
case formulation focuses on central conflicts, anticipates problems 
and helps guide treatment.25 A bio-psycho-socio-cultural (BPSC) 
model has been suggested10 in follow-up to Engel’s biopsychoso-
cial (BPS) model in medicine.26

 Stories are well described in their role in healing, convey-
ing abstract meaning (e.g., myths), moving people to change and 
teaching learners to apply knowledge and learn skills.27 The pro-
found intimacy and a shared experience of  storytelling is believed 
to provide some of  the crucial elements of  understanding and 
healing. Stories are also open to interpretation – which foretells 
the experience of  TPr – so clinicians explore the patient’s subjec-
tive understanding of  the experience by listening without bias and 
attention to detail, context, history and meaning. For patients and 
medical learners, neutral understanding of  subjective experiences 
helps by increasing partnership, reducing performance anxiety and 
improving “diagnosis” of  obstacles or performance difficulties. 
Understanding the patient/learner perspective facilitates partner-
ing to address complex situations.24

 
 Stories are subjective in nature and the meaning is deter-
mined by the psychological relationship between participants. In-
tersubjectivity – a term used in philosophy, psychology, sociology, 
anthropology, and psychoanalysis28 – suggests that agreement or a 
shared understanding on a given set of  meanings is key for clinical 
care.29 Similarly, in medicine, outcomes are improved by shared de-
cision-making between team members facing complex situations.30

 Early TP and TBH literature began a discussion about 
TPr that related to in-person and telepsychiatric care.2,8,31 TP is not 
experienced in a uniform way and behavioral health care is not de-
livered in a uniform way. Patients vary by personality, disorder, age, 
culture, language and psychosocial history. Second, healthcare set-
tings differ: primary care and behavioral health clinics; emergency 
departments; patient, group and nursing homes; shelters; hospices; 
schools; forensic facilities; correctional facilities; the battlefront; 
workplaces; public health; and academic centers. Third, services 
include evaluation, triage, assessment, and direct care/treatment/
management, and these vary in terms of  intimacy, breadth and 
scope of  interactions.10

THERAPEUTIC RELATIONSHIP, ENGAGEMENT AND COM-
MUNICATION ISSUES RELATED TO TELEPSYCHIATRY AND 
TELEBEHAVIORAL HEALTH

Overview

Ultimately, the goal is to create an environment that facilitates ther-
apeutic engagement and emotional wellbeing for all parties.8,32 A 
TP competency framework proposed clinical skills, teaching meth-
ods, and faculty development.33 The domains include clinical care, 

Figure 1. Prisma Diagram of Studies and Other Papers Reviewed
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communication, professionalism, systems-based practice, prac-
tice-based learning, knowledge, and technology (skill). The Coali-
tion for Technology in Behavioral Science’s (CTIBS) inter-profes-
sional, evidence-based framework for TBH competencies added 
virtual environment and telepresence, evidence-based and ethical 
practice and telepractice development domains.32 These were fol-
lowed by social media34-35 and mobile health36 competency sets, 
which cover a variety of  clinical adaptations. 

Therapeutic Relationship

The patient’s requests, needs and preferences are the clinician’s 
first priority. If  technology is used, reflection can help determine 
how it affects care and when it may be useful (e.g., video, text). De-
cisions related to the suitability of  any specific technology, then, 
are often optimally made at the beginning of  an evaluation as part 
of  the consent process – usually by the patient and clinician – 
once the latter understands the needs/preferences among avail-
able choices.32,37 care may change over time with the addition of  
new technology (i.e., telephone, text messaging, app), but the ther-
apeutic relationship needs to attend to all legal and ethical man-
dates for in-person and TP care (e.g., preparing for emergencies 
by gaining familiarity with the availability of  community resources 
and emergency resources where the patient is located).

 The office, a regular appointment duration and a regular 
schedule are instrumental in creating a positive environment and 
the therapeutic frame.25,27 The frame is the foundation or structure 
that promotes security, trust and confidentiality to explore and dis-
cuss anything. In-person and TBH care requires a clinical environ-
ment that is private, professional and warm – this includes good 
seating (e.g., ergonomic support), adequate lighting (e.g., for facial 
illumination), secure/private entries and soundproofing. When 
considering a medical setting for the originating (i.e., patient) site, 
it may be helpful to avoid some rooms (i.e., examination table) 
and to furnish the room to make it warmer and more personal. If  
a clinician uses more than one site of  care (e.g., main, home and/
or part-time offices), the rooms should be professionally similar 
in design and technical layout. If  the room in the home is used 
for other things, planning ahead is critical to ensure it is clinically 
conducive (e.g., others not around, avoid interruptions). As with a 
behavioral health office in a busy primary care clinic, a sign signi-
fying the need for relative quiet, avoiding interruptions and using 
alternative spaces for transit may help.
 
 The therapeutic relationship and frame also includes all 
other correspondence and administrative procedures, technically. 
Good practice planning and preparation allows the clinician to be 
accessible and responsive (i.e., a way to receive a timely message 
if  a patient calls to say s/he is 10-minutes late); a centralized com-
munication method rather than a phone line that only communi-
cates with the main office is suggested. While both clinicians and 
patients may enjoy the telehealth’s flexibility regarding settings, all 
participants should treat the visit as if  it is a regular doctor’s office 
visit and be on time. Also, with regard to scheduling, it may be 
better to opt out of  a possible appointment, or reschedule, rather 
than try delivering care in a sub-optimal environment (e.g., mobile 

from a car or even while parked along a road) or from a different 
office that may be disruptive. 

 For TP, the clinician chooses technology to maximize 
presence, with near-optimal fit of  visual and audio mediums (e.g., 
clarity and visibility, camera angle, spacing/centering of  images). 
She/he needs technical proficiency to meet reasonable patient 
preferences; similarly, adaptation is necessary for non-video en-
gagement (e.g., telephone; asynchronous modalities such as social 
media, text, and email). If  the participant has not used telemed-
icine or TP before, s/he may feel anxious, distracted due to the 
equipment and/or self-conscious being seen/seeing others on the 
screen. The presence of  others in the room (e.g., trainees) is typi-
cally optional, since it may feel uncomfortable. Many patients may 
also inquire if  the session is being videotaped and clinicians may 
debunk that idea and/or explicitly discuss that as part of  the con-
sent process. 

 The evidence-base for therapy by TBH is growing. Satis-
faction is high and communication is good since new technology 
has more than adequate bandwidth.2,8 Studies in adults generally 
involve patients with depression and anxiety – often military popu-
lations with posttraumatic stress disorder (PTSD) – and these stud-
ies show comparative efficacy of  TBH to in-person services. The 
therapeutic alliance and bond between the patient and clinician is 
very good according to formal studies and instruments (e.g., Work-
ing Alliance Inventory).38-39 One preliminary study on therapeutic 
alliance and attrition among participants receiving anger manage-
ment group therapy showed that no significant differences, overall, 
but a lower alliance with the telegroup leader than those in the 
in-person format.40 Client/patient ratings of  satisfaction with psy-
chotherapeutic interventions and therapeutic alliance in treatment 
are comparable between TBH and in-person delivery41 and predict 
a good therapeutic alliance and therapy outcomes.42 In addition, 
nonverbal cues get lost, which has implications for psychotherapy, 
in general, and especially for the treatment of  patients who have 
difficulties relying on a secure therapeutic relationship.43 Overall, 
TBH sometimes is better than in-person care.44

 
 Trust is a key part of  the therapeutic relationship and 
CMC may exacerbate challenges in communicating with truth and 
trust.45 These communications transcend physical materiality, time, 
and space, and yet they have a sense of  immediacy and interaction 
that builds “trust” without evidence. Typically, evidence (i.e., cau-
sality) is based on proximity, time, perceiving consequences to ac-
tions, performance, and corporeality of  experience.45-46 The asym-
metrical form of  CMC limits social negotiation of  meaning and 
provides a sense of  control regarding what messages are received 
and when. Receivers construct meaning from the messages they 
send/receive and sometimes assume users’ preference and respon-
sibility for truth.47 Social information processing theory48 suggests 
users make attempts to achieve communication goals, but if  cues 
present obstacles, they adapt behaviors to accomplish the goals 
(e.g., using emoticons, deeper questions).49 They may not realize 
ill-intended consequences, though. 
 
 A clear consent process may reduce anxiety and allay 
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basic concerns about TP and TBH. This includes challenges due 
to interruptions due to the location, telephone calls and ambient 
noise (i.e., loud music, television and traffic). Participants should 
not be multi-tasking (e.g., talking while driving in traffic, typing a 
note on the computer, checking e-mail). In many cases, preparing 
a short video for patient education may help all parties prevent/
minimize interruptions and distractions and give patients permis-
sion to inform the clinician of  any factors that might be distract-
ing or upsetting. Other subjects include privacy and confidenti-
ality (e.g., cellular phone and email may or may not be secure or 
private) and emphasize shared decision-making about therapeutic 
issues (e.g., technology as an impediment, patient education to call 
the clinician instead of  posting suicidal thoughts on social media). 
A back-up plan that involves other synchronous communication 
equipment (e.g., telephone) may be necessary to regroup after a 
faulty video connection. 

Therapeutic Engagement

Overall, patient engagement may be viewed on the level of  the 
clinician – the focus of  this paper – as well as team, clinic, practice 
network or health system.50 Patient engagement is defined as the 
degree to which patients actively participate in care.51 Related to 
information technology, specifically, the Health Information Man-
agement Systems Society posits that technology informs, engages, 
empowers, partners and supports the patient’s e-community.52 Sys-
tems need more patient-facing technologies, support staff  for in-
formation technology, smooth workflow for clinicians’ and privacy 
measures. Technology-based patient engagement strategies (e.g., 
patient portals, risk assessments, decision aids, access to schedul-
ing, texts, social media) are variably used (e.g., 3% texting; 62% 
social media) and studied despite providing connectivity.53 Video, 
telephone, tablet, portal, web site and home-specific (e.g., alarm 
systems, monitoring systems, tracking devices, and sensors) inter-
ventions are increasingly common.54 To be effective, systems need 
participants/groups to actively give input, contribute to implemen-
tation and successfully adopt technology initially and long-term.55

 As previously discussed, technology may change the na-
ture of  our interaction.8 Some populations may be more comfort-
able with technology: children in general report novelty; those with 
significant behavior/conduct/chemical dependency issues report 
less stigmatization; and anxious patients report less anxiety.56 Tech-
nology may help people explore, engage and experiment with ideas 
and involved partners in new ways, and in that sense, it “changes” 
dynamics or facilitates a different culture, which makes new things 
possible.6 Still, further, technology may advance, engineer and cre-
ate completely new material – to truly innovate ideas and practices 
– in ways that were previously just not conceivable.6 A patient’s 
perspective is best captured in her/his primary language10 or use of  
an interpreter,32 though research shows that communication with 
synchronous video is less problematic than asynchronous commu-
nication using English as a second language.57

 With video, words and body movement replace in-room 
behaviors (e.g., handshake). Projecting one’s voice, looking directly 
into the camera of  a moment, and amplifying one’s hand gestures 

effectively communicate interest and empathy.32 There are some 
potential telepresence problems inherent to using a video camera 
for facial contact. Video conferencing transmits a close-up view of  
each participant’s head and neck. Aberrations in appearance or so-
cial propriety can be particularly disconcerting to patients who are 
forced to tolerate such distractions without being given invitations 
to comment. The clinician should also strive to make eye contact 
by looking into the camera, rather than primarily offering the pa-
tient a view of  the top of  his/her head during furtive note taking. 

 Whether related to technology or not, other distractions 
need to be minimized. These may include being too far away or 
too close to the camera, rocking in one’s chair, tapping a pen or 
fingernails on the desktop, tolerating ambient music or television 
sound – these may be greatly amplified to the listener/viewer, par-
ticularly with sensitive microphones and high resolution screens. 
Grooming issues may also need attention, such as covering any 
facial lesions, trimming nose and ear hairs, and cleaning one’s glass-
es. Depending on lighting, glare from eyeglasses, shiny baldheads 
and reflective glass from artwork may also be a serious distrac-
tion. Other distractions may include people walking by, cars, buses, 
trains or activities off  camera and their associated noises. Similarly, 
noise from jangly earrings or other hanging jewelry, loud sipping, 
lip smacking, ice, or gum chewing are to be minimized. Additional 
portable devices should be turned off  and put away unless one of  
the parties has courteously informed the other that an interruption 
may occur. If  an urgent call occurs, clinicians need to know how 
to check into whether their microphone/camera are on or off, lest 
they erroneously assume that they are not being heard/seen when 
actually, they are.

Communication

Properties of  specific digital technologies inevitably shape com-
munication, which depends on the norms of  users, the quality of  
the conversation and the degree of  presence allowed by the tech-
nology.58 The telephone yields presence at a distance through one 
sense only, namely sound and its influence on remote perception. 
The quality of  telephony varies in three dimensions: the accuracy 
with which sound is reproduced, the speed of  transmission and 
the capacity for two-way rather than one-way communication.58 
Analog radio transceivers have a delay and with distortion, but 
conventional landline calls in the same town; those at a distance 
and/or by cell phone may have delays. TPr is affected by latency 
(i.e., delay in time), which is negligible with delays of  250-millisec-
onds, but while noticeable at 2-seconds; communication usually 
does not break down in either case, though.59

 Historically, video conferencing may affect communi-
cation and require special effort, but it facilitates social presence, 
mutual connection and understanding.8-9,60 A longitudinal study of  
primary care patients – when offered the same mental health cli-
nician – showed no differences in preference or outcomes for TP 
or in-person care for an initial evaluation and follow-up visits.61 A 
study and a review of  the literature found in-person and TBH out-
comes to be similar with outcomes, satisfaction and other meas-
urements.2 Decreased ability to detect non-verbal cues has been 
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reported during video conferencing for patient interviews,62 but as 
can be expected, audio-only communication increases information 
exchange while video conferencing increases engagement.9,63

 More revealing research with qualitative and quantitative 
measures has explored conversational flow, finding a shorter du-
ration via in-person at 9-minutes versus 11-minutes with telemed-
icine. This was attributed to more “small talk”, patient education, 
psychosocial discussion and other themes.64 It is also one thing for 
people to talk/feel about a remote space in the same way they 
talk about local space, compared to doing a task the same way 
in a remote space,65 which felt “far away”.66 One study compared 
participation in four ways: 1) audio only, 2) scene-oriented video 
conferencing; 3) scene-oriented video plus drawing; and 4) face-
to-face.65 Results suggested that 30% of  the variance in self-re-
ported presence could be accounted for task-specific experiences. 
Another study compared the experience of  TPr of  emotionally 
charged versus emotionally neutral verbal exchanges and found an 
increased sense of  TPr verbal exchanges was connected to strong-
er emotions.67

 Looking at other technologies historically, clinicians not-
ed other factors related to technology used for clinical care. Early 
theoretical discussions related to text and e-mail communication 
suggested that a “cuelessness” phenomenon may occur, wherein the 
participants become more task-focused and produce “depersonal-
ized content”.68-69 Later, some speculated that non-verbal elements 
of  interpersonal communication may change, including eye con-
tact, gestures, posture, fidgeting, nods, grins, smiles, frowns and 
lip-reading.70 Recently, keyboard characters known as “emoticons” 
are being used (e.g., facial expressions) to convey the author’s feel-
ings in email or text messaging.71 All of  these factors may influence 
the therapeutic relationship.8

 
 Media differ in the extent to which they enable the trans-
mission of  information. This is referred to as “richness” and it is 
based on four criteria: feedback, multiple cues, language varie-
ty and personal focus.72 Oral media are generally believed to be 
richer than written media, and synchronous media are believed to 
be richer than asynchronous media. From the business literature, 
in-person contact is generally considered to be more appropriate 
and effective than video CMC, though both are satisfactory for 
exchanging information and getting to know someone.73 Howev-
er, richness or high social presence media via immersive systems 
appear more appropriate for negotiating/bargaining, getting to 
know someone, generating ideas, resolving disagreements, mak-
ing decisions and exchanging confidential information.74 A study 
of  19 group- and social presence-based tasks tested the effective-
ness high social presence media for exchange of  information, in-
teractive discussion, discussion of  sensitive/confidential issues, 
building relationships and trust and making decisions.73 High so-
cial presence media appears better than low social media for some 
things (e.g., clarifying, expressing feelings, discussing sensitive top-
ics, giving feedback, resolving conflicts), but not others (e.g., nego-
tiation, giving orders, building trust, enforcing authority).
 

 There are constraints of  asynchronous technologies (e.g., 
text, email or social media posts) and special effort may be required 
to create telepresence, as these technologies do not include facial 
and non-verbal expressions.70-71 Limitations to keyboard characters 
have been discussed in the literature for over a decade.71,75 Emoti-
cons – paralinguistic cues to convey emotional meaning – are in-
creasingly popular and contribute to a greater social presence and 
language comprehension, particularly when combined and aligned 
with the text. Emoticons have drawbacks, too, though, as they may 
not adequately capture the spirit of  a feeling as it would be ex-
pressed in person, and negative emotion is sometimes experienced 
more strongly than intended.

Boundaries,  Technology and Clinical Care

Professionals must attend to boundaries similar to in-person care 
with TP and TBH video, but other technology-mediated op-
tions (e.g., email, telephone, text messaging, apps) require more 
thought.31-32 At a minimum, this means being amenable on rea-
sonable expectations, consistency, triaging concerns (e.g., suicidal 
thoughts discussed in-person or by telephone, not text) and pro-
fessional responsiveness (e.g., responding to an email the next day 
if  received after clearly communicated office hours). It also means 
clarifying communication when terms/symbols have multiple or 
ambiguous meanings (e.g., sentence/thought fragments, acronyms, 
and emoticons). Overall, given the complexity of  these issues and 
the potential convergence of  distractions and interruptions, clini-
cians may perform better after obtaining professional training76 to 
think through the issues with telepresence and competence related 
to TP and TBH.32

 Spontaneity, engagement and other “in-time” communica-
tion techniques may have negative consequences in a profession-
al relationship. Patients already struggling with boundaries (i.e., 
those with personality disorders or traits) or impulsivity may be 
poor candidates for some technologies. Sudden action could affect 
boundary, privacy and security issues, though such events may give 
them an acceptable way to practice improvements. Those patients 
may need more literal education and clinicians should approach 
that care with caution. The tendency for people to respond to a 
text almost before thinking about it could affect boundary, privacy 
and security issues for any group of  patients.36 Hence, clinicians 
need to encourage reflection and discussion about boundary issues 
(e.g., texting, searching others’ information online). In addition, 
they may need to give more literal instructions and selectively use 
available technology options (e.g., to use text and social media) 
based on pros/cons.

RESEARCH ON TELEPRESENCE, VIRTUAL REALITY AND 
AUGMENTED REALITY RELATED TO TP AND TBH

Overview

The evolution of  technology in our society goes back some time. 
Use of  the telegraphy was applied to healthcare early in the 1700s 
and together with the telephone, began to have a significant impact 
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by the 1900s.77 TP started about 1959.2 VR and AR became more 
common in the 1980s and 90s. Human life and neuroscience shape 
our experience with technology. There are “good” (i.e., increasing 
access to patients and the specialists who can treat them; enjoy-
ment, excitement) and/or “bad” (i.e., stress, distraction and neuro-
logical development; internet gaming, and addictions) outcomes.78 
Technology is also great for training for things that are too dif-
ficult and/or dangerous to try in real life or in an office, such as 
flight training for pilots and space exploration. Publications have 
discussed negative impact if  youth spend too much time on com-
puters with video games and pornography, rather than interacting 
with peers.79

 TPr then – via VE, VR, AR and CMC – may inform our 
communication, engagement and clinical work when definitions, 
uses and measures are applied to TBH. TPr is a phenomenon 
whereby technology creates an experience that allows the user to 
“feel as if  they were present, to give the appearance of  being present, or to have 
an effect at a place other than their true location”.80 VR and AR can serve 
as a frame or foundation, determining: 1) to which degree the user 
is separated from the physical world; 2) which stimuli are intro-
duced and how; 3) who and what can be manipulated by artifi-
cial intelligence or human control; and 4) what is subjective versus 
“objective” and quantifiable.80 Telepresence and how it applies to 
care at a distance is more of  an experience rather than knowledge. 

Virtual Environment (VE)

VE is defined as a 3D digital space generated by computer tech-
nology with digitally recreated simulations of  real-world activities, 
often involving dynamic social and emotionally engaging stimuli.81 

A meaningful system for VR results in three dimensions related to 
the user’s experience – or feeling of  being there – otherwise known 
as TPr. In VEs, input from movements; tracking with data gloves 
or sensors, pointing/moving options such as using a joystick; and 
output devices for any sense that allow interaction. Visual options 
remain critical from low- (e.g., projection and fish-tank), mid- (e.g., 
head mounted) to high-end (e.g., cave automatic virtual environ-
ment (CAVE)) options.

Questions/implications for clinical care:

1. Has a patient been in a VE and if  so, what was/was not 
comfortable about it?

2. Does a patient feel/think/act in the same way in a VE and 
does learning in a VE transfer to behavior change in the real 
world?

Virtual Reality (VR)

VR is defined software application that can involve hardware that 
allows a user to navigate through, and interact with, a VE in very 
near real time.81 Users perceive, feel and interact in a manner sim-
ilar to how they would interact in a physical space.13 VR has been 
used in the treatment of  alcohol misuse,83 anxiety, 84 autism spec-

trum disorders,85 eating disorders,86 stress management and post-
traumatic stress/phobia, (e.g., VR exposure therapy (VRET)).82,87 

The VR industry mainly provides devices for medical, flight sim-
ulation and military training, but otherwise, game industries are 
leading the way. Head-mounted mental health applications88 are 
also being studied. 

 One type of  VR is interactive virtual reality (IVR), which 
is generally seen as a way to further stimulate the senses by using 
a higher quality and quantity of  stimuli combined with a greater 
number of  interactions. In that sense, IVR may be better at “ex-
tracting” the user from the physical world and “inserting” her/him 
into a synthetic sensory information space that emulates typical 
real life stimuli.82 Fidelity of  the synthetic stimuli – that is, a match 
between the level of  quality and the interactions is key – otherwise, 
the experience quickly dissipates for the user.89

Questions/implications for clinical care:

3. What has the patient learned about her/himself, their rela-
tionships or their world by using technology?

4. Is this learning sustained over time? If  yes, which types of  
VR experiences are more or less conducive to sustained, gen-
eralizable learning?

Augmented Reality (AR)

AR is defined as a live direct or indirect view of  a physical, re-
al-world environment whose elements are “augmented” by comput-
er-generated or extracted real-world sensory input. Another aspect 
of  technology-based experience is AR, a live direct or indirect 
view of  a physical, real-world environment whose elements are 
“augmented” by computer-generated or extracted real-world sensory 
input. Such input can include sound, video, graphics or GPS data. 
AR existed in the 1970s and 1980s, mostly in the United States Air 
Force (USAF) and National Aeronautics and Space Administra-
tion (NASA).90 The term “augmented reality” was introduced in 1990 
by Tom Caudell, while he was working for Boeing on Computer 
Services Adaptive Neural Systems Research and Development.91 

AR advanced significantly with live training involving combat ve-
hicles.92

Questions/implications for clinical care:

5. What is the impact of  disconnection, pixelation and other 
distortion with TP and TBH, and is it as significant as with VR 
or AR?

6. Are TP and TBH a preferable healthcare option versus 
in-person care, even though it is not an exact depiction or like 
being there?

Computer-Mediated Communication (CMC)

CMC refers to asynchronous or real-time human communication 
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with computers (or two or more electronic devices) as tools to 
exchange text, images, audio, and video. Traditionally, it refers to 
computer-mediated formats (e.g., instant messaging, email, chat 
rooms, online forums, social network services), but now includes 
other forms of  text-based interaction such as text messaging. Re-
search on CMC focuses largely on the social effects and is some-
times referred to as “Internet studies”. Basic qualities of  CMC are 
synchronicity, anonymity and the recorded pathway (except for 
instant messaging, unless one has a message log set up). Users’ in-
terests and motivations for action may be in making an impression, 
building a relationship and/or deception.45,58

 For text-based and instant messaging communication, 

emoticons have become a popular resource to enrich text-based 
communication since 1982,93 and they enable better comprehen-
sion.94 Studies are in progress to map the brain regions involved 
in emotional processing related to emoticons.71 Given that they 
are unnatural, iconic, and static representations of  human facial 
expressions, studies have revealed mixed and concerning trends. 
While convenient for shorthand reasons, they may not reflect a 
sentiment accurately. In addition, emoticons may not be an ade-
quate replacement for words, which while often preferred, require 
greater skill and time to communicate. Finally, users employ emoti-
cons for different reasons, making them imprecise for users speak-
ing different languages or attributing different meanings. This may 
be particularly true across cultures. 
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Table 1. Historical Definitions of Telepresence (TPR), Virtual Reality (VR), and Augmented Reality (AR)

Author(s) Definition Comment(s)

TPR

Witmer & Singer, 
1998 95

The “sense of being there” in one place or environment (i.e., a virtu-
al environment), even when one is physically situated in another.

The sense of being in an environment other than one’s real location de-
pends on the level of senses involved also known as immersion. Mediums 
which may stimulate a person’s senses more allows them to be more im-

mersed in their artificial location leading to greater level of presence. 

Lombard & Ditton, 
1997 1 “The perceptual illusion of non-mediation.” 

Perceptual illusion is the continuous sensory input from a media (i.e., com-
puter), which a person fails to acknowledge and interacts/communicates 

similar to as they would in real life. 

Buxton, 1991 96 “The use of technology to establish a sense of shared presence or 
space among geographically separated members of a group.”

VR

Meehan, 2001 97 “Perceiving stimuli as one would perceive stimuli from the cor-
responding real environment.”

The perceptual illusion that one may experience – from the medium being 
used – the affect and cognitive processes of others, which leads to behav-

ior as if in a real environment.

Mair, 1999 18

The experience of being fully present interactively at a live real-
world location remote from one’s own physical location and the 

ability to experience a remote presence such as a person as physi-
cally present and interacting with you.

Original definition by author:  “The experience of being fully present 
interactively at a live real-world location remote from one’s own physical 
location.” (This definition was modified and expanded due to emergence 

and expansion of telepresence robots, so the remote operator and user(s) 
also the remote user feels present in remote location.)

Schultheis & Rizzo, 
2001 98 

“An advanced form of human-computer interface that allows the 
user to interact with and become immersed in a computer-generat-

ed environment in a naturalistic fashion.”

AR

Guttentag, 2010 17

“The use of a computer-generated 3D environment – called a 
virtual environment – that one can navigate and possibly interact 
with, resulting in real-time simulation of one or more of the users 

five senses.”

High quality displays (i.e., Oculus rift) used to create a virtual environment 
in which most senses are controlled by the medium (i.e. headset) giving the 

person the perception of being in a real environment.

Riva, 1998 14 A subjective experience cheating the individual out of the illusion 
that he/she is there, that this experience is real.

Virtual reality

Pratt et al, 1995 81 Virtual reality is an application that, in very near real time, allows 
user to navigate through, and interact with, a VE.

Coates, 1992 99
Electronic simulations of environments experienced via head 

mounted eye goggles and wired clothing enabling the end user to 
interact in realistic three-dimensional situations.

Milgram et al 1994 
100

“A form of virtual reality where the participant’s head-mounted 
display is transparent, allowing a clear view of the real world.”

Torrejon et al 2013 
16

Augmented Reality (AR) is a technology that enables users to 
interact and combine 3D virtual objects with the physical world in 

real-time applications.

Unlike virtual reality, augmented reality allows a person to still be present 
in real time (i.e. Pokémon Go).

Hugues et al 2011 
101

Augmented reality can be described as an interactive visualization 
system (a head-mounted display, a computer, a game console, a 

smartphone, or a tablet) allowing the merging of digital contents 
with the real environment surrounding the user.

Cawood & Fiala, 2007 
102

Augmented reality (AR) is the fusion of real and VR, creating an 
illusion that virtual elements generated by computer are overlapped 

with real world, in real time.

Höllerer & Feiner, 
2004 103

Combine “real and computer-generated information in a real 
environment, interactively and in real time, and [which align] virtual 

objects with physical ones.” 

Ludwig & Reimann, 
2005 104

 “Human-computer-interaction, which adds virtual objects to real 
senses that are provided by a video camera in real time.” 
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Questions/implications for clinical care:

7. Is there a need for text-based communication? If  yes, what 
are those needs and goals?
 8. Is it easier/preferable to talk about problems asynchronous-
ly and/or anonymously with a healthcare provider? 

9. How might emoticons be effective for some patients and 
not others?

Telepresence (TPr)

Definitions vary for TPr, VR and AR (Table 1).1,14,16-18,81,95-104 TPr 
appears to have three components: 1) a personal presence or ac-
tually being in the VE; 2) environmental presence, as if  acknowl-
edged/affected by the VE; and 3) social presence, as if  not being 
alone and/or being with others.95,105-106 TPr in the context of  health 
care (e.g., TP or TBH) became relevant after some of  these terms 
were defined, as two-way audio and video communication systems 
came. These systems proved adequate for describing complex ide-
as and providing a modest sense (or “limited”) TPr. The experience 
of  TPr improved as companies added high definition, specifically 
designed rooms/units to shape participants in a participatory cir-
cle and configured people as life-size and natural. Overall, innova-

tive research in TPr is happening in science, linguistics,65 art and 
other fields.107

 Research on TPr has moved from subjective to objec-
tive/physiological measures in response to cues, largely related to 
complex interventions by VR and IVR.108 Virtual presence was de-
scribed as the experience of  interacting with a computer-mediated 
or -generated environment,105 others add the specific of  being in 
one environment (there) when physically in another environment 
(here).95 Still taking it further, one may fail to perceive/acknowl-
edge the existence of  a medium in his/her communication envi-
ronment and/or respond as if  it is not there.1 The terms immer-
sion and presence have been separated by defining immersion as 
“a description of  the capabilities of  a system”, whereas presence “charac-
terizes the response of  participants to the system.”109

Questions/implications for clinical care:

10. Is TP “good enough” in most regards to getting care?

11. How does TPr affect healthcare?

12. What is missing from TP compared to in-person care?

Table 2. Measurement of Telepresence: Subjective and Objective Corroborative Measures

Types Subjective Physiological (objective corroboration) Behavioral/ Performance (objective corrob-
oration)

- Assess user’s automatic responses without 
involving participants’ conscious deliberation 
(Van Baren & Ijsselsteijn, 2004) 110

- Assess user’s automatic responses without involv-
ing participants’ conscious deliberation (Van Baren 
and Ijsselsteijn, 2004) 110

Approach - Self reporting, conscious, introspective judgment 
regarding their experience in VE or VR “The perceptual illusion of non-mediation.” 

Perceptual illusion is the continuous sensory input 
from a media (i.e., computer), which a person fails to 
acknowledge and interacts/communicates similar to 
as they would in real life. 

Measures

- Self-administered questionnaires
- Continuous subjective assessment to monitor any 
fluctuations of senses
- Interviews
- Qualitative measures
- Psychophysiological measures
- Subjective corroborative measures
- Patients rate their post-immersion experience on a 
numerical scale

- Change in heart rate
- Changes in skin conductance/temperature
- Blood pressure
- Respiration rate
- HR response provides best assessment of 
presence (Meehan et al., 2001)97

- Facial expressions
- Reflex responses
- Postural responses (elicited by the moving-video s 
stimulus and maybe enhanced by vection)
- Social responses (emotions, feelings, mood)
- Sensori-motor responses (locomotion, ocular 
responses)

Test Results

-  Highly reliable
-  Highly valid
- Sensitive
- Not objective: exposed to subject bias, but not 
experimental bias
- High applicability

- Reliable
- Valid
- Multi-level sensitivity
- Objective: minimal subject/experimental 
bias

- Less reliable
- Valid
- Sensitive

Advantages

- High face validity, meaning that they appear to mea-
sure the intended concept
- Do not interfere with the user’s experience while in 
the virtual environment
- Questionnaires are cheap
- Easy to administer, analyze and interpret
- More adaptable across different media contexts

- Continuous measure of different levels of 
presence 
- Relatively free of user bias because they are 
not under users conscious control
- Relatively free of user experimenter bias

- Continuous measure of different levels of presence
- Relatively free of user bias because they are not 
under users conscious control
- Occur spontaneously, and therefore do not disrupt 
the experience
- Capacity to produce differential levels of response, 
making it easier to relate them to subjective ratings 
of presence (Freeman, et al., 1999)

Disadvantages

- Subjective questionnaires are not objective, exposed 
to subject bias, though no to experimenter bias
- Retrospective; depends on patient memory
- May be biased by prior experience (Freeman, et al., 
1999) (overcome by doing continuous assessment)
- Cannot discriminate between presence in a virtual 
environment and physical reality (Usoh, et al., 2000)112

- Affects physiological arousal in general and 
not presence directly
- Cost of physiological monitoring equipment
- Skin conductance and temperature slower 
to change 

- Experimenter bias who observes and interprets 
behavior
- Lack generalizability (only applicable to specific 
environment or content)
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 The core areas, components, and themes of  the VR, AR 
and TPr experiences overlap.6 Steps toward outlining the subjec-
tive, physiological, and objective measures of  TPr have been taken 
(Table 2),97,109-112 and not all people have the same experience due 
to age, generation, culture, learning style, personality, and other 
factors. The table outlines the approaches, measures and results 
of  these three areas, along with the advantages and disadvantages 
of  each. Research in social neuroscience13 and cognitive neuro-
science14 is creating, exploring and testing environments used for 
learning, engagement and reflection by simulating day-to-day life, 
social situations with objective stimuli and reactions to unusual 
stimuli (e.g., disasters, moral dilemmas, stress response).

VR,  AR and TPr in Other Areas of Medicine and Health Care

Historically, VR and AR arose in the medical literature circa 1995. 
VR has been used for pain management, rehabilitation, limb “re-
placement” and (IVR) surgical skill and decision-making train-
ing,113 in addition to the mental health areas previously mentioned. 
Surgery demands psychomotor, cognitive (i.e., automaticity) and 
inter-professional skills for expertise acquisition and “deliber-
ate” practice.114-115 AR has also been used to locate veins (i.e., a 
near-infrared vein finder), for virtual X-ray view (based on prior 
tomography or on real time images from ultrasound and confocal 
microscopy probes) and laparoscopic liver surgery. The use of  VR 
to training (i.e., 3-D anatomy, simulation) is helpful for safety, ef-
fectiveness, standardization, instructional flexibility and cost (AR is 
less expensive than VR). 

 Simulation helps with skills, knowledge and attitude de-
velopment.76 This is particularly true in medicine (e.g., code blue), 
the military (e.g., medics, individuals and teams). Related to behav-
ioral or mental health, VR and AR exposure therapy (VRET and 
ARET) allow control over the scenario, safety, variety of  stimuli, 
confidentiality, repetition, and self-training.36,82 Furthermore, the 
user of  an ARET is able to see her/his own body interact with 
the virtual elements. Furthermore, by embedding the virtual fear 
element in the real environment and allowing a direct “own-body” 
perception of  that environment, the ecological validity of  the sce-
nario is increased.116

DISCUSSION AND CONCLUSIONS

TP and TBH care are similar to in-person care but require addi-
tional skills, preparation, and training. Clinicians can apply com-
petency-based techniques with TP and TBH to maximize the 
therapeutic atmosphere in both physical and virtual environments, 
as well as to minimize distraction and interruptions. The specific 
concept of  TPr is not frequently discussed, but nonetheless help-
ful for TP and TBH, as it pushes clinicians to make an effort to 
create the experience of  being in-person while maintaining a pri-
vate, distraction free and therapeutic environment of  care. Careful 
selection and use of  technology may contribute to a positive, in-
viting environment for engagement, a physical plant that provides 
stability and optimizing technology/media. Some patients may not 
be a good fit for many technology options, which already chal-

lenge boundaries, privacy, and other demands. Clinicians should 
approach that care with caution, as such patients already require 
significant time and energy.

 Aside from simulation exercises to build clinical skills, 
VR, AR and other such technologies can inform clinical care. The 
use of  VR and other technologies for training is increasing, due 
to its efficiency, low cost and flexibility in meeting learner needs 
via context-relevant “structural” VR environments (e.g. combat 
scenes, homes, classrooms, offices, markets).76,117 Virtual stand-
ardized patients (VSPs) and populating these environments with 
virtual human (VH) representations can engage human users in 
believable and/or useful interactions. Since an integral part of  
medical and psychological clinical education involves training in 
interviewing skills, symptom/ability assessment, diagnosis and in-
terpersonal communication, human SPs will soon be replaced due 
to high costs to hire, train and maintain a diverse group of  patient 
actors. Even with SP programs, there are considerable challenges 
for maintaining the consistency of  diverse patient portrayals for 
training students.

 Professionals need to responsibly select and use the tech-
nology based on functional knowledge of  its strengths, applica-
tions and limitations (e.g., privacy, confidentiality, data integrity, 
security) before engaging patients with it. TBH practice is based 
on evidence, consensus and other professional, discipline-based 
guidelines, but the rapidly changing marketplace and healthcare 
reform are challenging educational and service delivery systems to 
deliver professionals who are fully prepared to deliver proficient, 
legal and ethical care. If  behavioral health professions were to out-
line core telecompetencies and clarify how in-person care need be 
adjusted, they could proactively help professional organizations 
and regulatory boards, which attend to clinical standards (i.e., pro-
fessional conduct, practice and treatment guidelines, standards of  
care, scope of  practice). While technology competencies are being 
used in residency training programs, they have not been added lit-
erally in accreditation processes for two reasons. 

 Research in social neuroscience13 and cognitive neuro-
science14 is creating, exploring and testing environments used for 
learning, engagement and reflection by simulating day-to-day life, 
social situations with objective stimuli and reactions to unusual 
stimuli. Clinical VR will have a significant impact on future re-
search and practice. VR, AR and VE applications that foster TPr-
will become indispensable tools in the toolbox of  psychological 
researchers and practitioners and will only grow in relevance and 
popularity in the future.12 The main premise here is that the best 
evidence-based approach for assessing or treating a clinical health 
condition serves little value if  clients do not seek it out and partic-
ipate in it. VR is a tool for advancing care (e.g., self-help cognitive 
behavioral therapy; CBT) outside of  the clinic, making treatment 
available to a wider group of  patients who may be drawn to these 
types of  technology-based interventions. Whatever succeeds in 
the marketplace will engender the need for professional guidelines, 
competencies and further professional training to promote its safe 
and ethical use.
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 This paper has several limitations. First, the scope it per-
haps both two broad conceptually and too narrow in findings. Sec-
ond, there is inadequate information about the intersection of  the 
topics, which is a good reason for a scoping review approach, as 
the best approaches to research are still in progress with clinical 
populations. Adapting social neuroscience and other paradigms to 
clinical care to explore technology appears indicated. Third, this 
paper did not formally assess individual studies using tools typi-
cally used in systematic reviews or meta-analyses (e.g.; Cochrane 
Risk of  Bias Tool),118 or the grade approach to assessing the qual-
ity of  the evidence and strength of  recommendations. However, 
for each study, at least two members of  the team discussed and 
came to consensus on both the limitations and its usefulness to 
the overall review. Finally, future studies should more explicitly ad-
dress the high degree of  variability between treatment settings and 
more controlled environments. Additional evaluation/research, 
informal guidelines, elaboration of  potential contraindications and 
integration of  technology into stepped models of  care are needed.
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INTRODUCTION

Although domestic violence (DV) has been a problem through-
out history, it is only in the past two decades that researchers 

have shown interest in analyzing how cultural values and social 
norms relate to aggression and violence towards women.1 DV, as 
noted by Hawcroft et al2 “includes violence perpetrated by a fam-

ily member or intimate partner towards another adult. Much of  
the current international evidence focuses on intimate partner vi-
olence (IPV), which is a subset of  domestic violence” (p. 2). The 
Center for Disease Control’s Intimate Partner Surveillance publi-
cation defines IPV as including “physical violence, sexual violence, 
stalking and psychological aggression (including coercive tactics) 
by a current or former intimate partner” (p. 11).3 Current statistics 
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indicate DV is a worldwide epidemic: The World Health Organiza-
tion (WHO) released a report in 2013 indicating the prevalence of  
IPV is at least 30% of  the female population.4 IPV may be more 
problematic for minority women: The Centers for Disease Control 
and Prevention reported data obtained from the National Intimate 
Partner and Sexual Violence Survey (NISVS) indicating that Black 
non-Hispanic women and multiracial non-Hispanic women had a 
higher lifetime prevalence of  physical violence and stalking than 
White non-Hispanic women.3 Although Asian Americans report 
lower rates of  DV,5,6 researchers suggest such instances may be 
underreported due to stigma, language difficulties, and cultural 
values.7,8 In addition, rates of  DV are higher in Asian American 
communitiespartly because they are influenced by the patriarchal 
culture.9,10 Research shows acculturation may also serve as a stress-
or causing DV.11 This may relate to many other immigrant groups, 
who like Asian Americans, often experience acculturative stress 
when they are unable to adapt to or cope with the process of  ac-
culturation.12

 There are other problems associated with DV; for ex-
ample, when compared to not having encountered a DV relation-
ship, women within violent dyads report more frequent DV, and 
are more likely to report headaches, chronic pain, difficulty sleep-
ing, activity limitations, and overall poor physical health.3 These 
individuals (regardless of  culture, age, or gender) can suffer from 
mental health problems such as depressive and anxiety symptoms, 
post-traumatic stress, and suicidal ideation. While these are all se-
rious issues that may be relatively short-lived, DV can also have 
significantly long-lasting or permanent effects like physical trauma, 
profound psychological trauma, and even death.13 In fact, research 
shows that 45.8% of  women with depressive disorders report-
ed domestic violence; 27.6% of  women suffering from anxiety 
disorders reported experiencing domestic violence, and 61% of  
women suffering from post-traumatic stress disorder reported ex-
periencing domestic violence.14 Moreover, studies show that 36.4% 
of  female victims of  DV indicate a need for services during their 
lifetime. These statistics highlight domestic violence as a correlate 
of  various mental health disorders and therefore, a public health 
and safety problem. However, among victims of  lifetime domestic 
violence, only 21.1% disclosed their victimization to a doctor or 
nurse.3

 While incidence and prevalence data on DV in Middle 
Eastern regions are scarce, existing evidence indicates many wom-
en are affected.15 The 2013 WHO report showed instances of  DV 
have been especially high in the Eastern Mediterranean region 
and Southeast Asian region.4 This may be especially problemat-
ic because despite the long-term effects of  such violence, women 
are unable or unwilling to seek services due to the cultural stigma 
surrounding mental health and therapy in these regions. Within 
the Middle East, the social and cultural stigmas surrounding seek-
ing professional mental health services are significant barriers to 
getting help for the effects of  psychological issues.13,16-18 Other 
barriers include fear of  further violence, loss of  support, loss of  
relationships, concern for children, insecure immigration status, 
disruption to family life and cultural network, and involvement of  
child protective services.19 

 The purpose of  this literature review is to highlight (1) 
the gap in research in supporting people of  Middle Eastern de-
scent regarding DV, and (2) the barriers that people of  Middle 
Eastern descent often face when seeking out mental health servic-
es, especially as it relates to DV.

METHODOLOGY

Data collection for this systematic literature review follows current 
guidelines outlined in the Systematic Reviews and Meta-Analyses 
(PRISMA) statement.20 

  
Eligibility and Search Strategy

The Greater Middle East21 region is widespread, encompassing the 
Eastern Mediterranean countries (e.g., Afghanistan, Egypt, Iran, 
Morocco, Pakistan, United Arab Emirates, etc.), as defined by the 
World Health Organization (WHO) and the Near East countries 
(e.g., Israel, Algeria, Tunisia, etc.) as defined by the U.S. Depart-
ment of  State. To be included in the current literature review, 
eligible studies needed to meet the following criteria: (1) include 
females of  Greater Middle Eastern decent, (2) participants must 
be 18 years of  age or older, and (3) have a history of  DV or IPV. 
While this literature review seeks to understand the barriers to 
treatment for Middle Eastern women living in the United States, 
“living in the US” was not included as a study limiter in an effort 
to seek the broadest analysis on Middle Eastern cultures. Limiting 
studies to those conducted only with Middle Eastern women liv-
ing in the United States was believed to be limiting and presented 
a possibly misleading analysis of  current literature and its clinical 
applications.

 Data collection occurred firstbetween September 2015 
and January 2016 and later in April 2019 utilizing the following 
databases: ProQuest, ProQuest Dissertations, SAGE, Taylor and 
Francis, EBSCO, APA PsycNET, and PsychINFO. Search criteria 
were limited to peer-reviewed articles and dissertations published 
in the English language. Research reports were also selected from 
specialized U.S. government agencies and the WHO to provide 
valuable supplementary data for this review. Finally, studies older 
than January 2000 were eliminated from the consideration set to 
ensure the most accurate and relevant understanding on Middle 
Eastern cultures, their beliefs regarding domestic violence, and 
barriers to seeking treatment.

Selection Process

A subset of  authors was tasked with screening the final peer-re-
view articles, dissertations, and research reports to determine their 
appropriateness and eligibility for this literature review. Figure 1 
outlines a sampling of  key search terms, as well as the strategy 
forhow keywords were utilized in this study. Figure 2 provides a 
flow diagram of  the initial literature review, highlighting how items 
were selected or eliminated from the consideration set. There were 
32 studies included in the final selection of  studies.
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THE MATIC REVIEW

The Influence of Culture on DV Levels toward Middle Eastern 
Women

Researchers examining the multidimensional perspectives of  DV 
and how they relate to cultural factors, behavioral beliefs, nor-
mative beliefs, and control beliefs, contribute to understanding 
help-seeking behaviors in Middle Eastern women. While the find-
ings discussed below are generalized to all Middle Eastern cultures, 
it is critical to note variations on beliefs, norms, and behaviors like-
ly exist among the range of  Middle Eastern cultures. For example, 
research Jaghab K22 indicates that for Arab-American women, pa-
triarchal perspectives and values regarding egalitarian roles about 
marriage and family life were related to DV. However, in a study 
of  Egyptian women, household standard-of-living, and history 
of  corporal punishment were associated with physical violence.23 
A study by Zakar et al24 indicated that marriage at an early age 
and women’s unemployment status were strong predictors of  DV 
among Pakistani women. Other studies also highlight that people 
from the Greater Middle Eastern region are heterogeneous. For 
example, Daoud et al25 found a difference in rates of  IPV among 
Arab and Jewish women in Israel, with Arab women reporting 
higher rates of  IPV. However, their research suggested that im-
proving social connectedness and improving contextual aspects, 
such as socioeconomic status, may serve as protective factors 
against IPV. Alzoubi et al26 found that Jordanian men and women’s 
acceptance of  DV was lower in general compared to other Arab 
nations; however, they also found that similar to other studies, IPV 
was more generally accepted among people who were unemployed 
and living in rural areas.

 With these considerations in mind, research suggests 
normative beliefs regarding familial disclosure of  DV affect the 
likelihood of  seeking help.27 In many Middle Eastern communities, 
people see DV as a non-significant personal issue.28 Moreover, the 
emphasis on the well-being of  the family in Middle Eastern cul-
tures contributes to the stigma about mental health.28 Family repu-
tation, cultural expectations, religious values, and interdependence 
contribute to Middle Eastern women viewing domestic violence as 
a private family matter.13 Acculturation, enculturation, cultural con-
gruity, and social support serve to predict psychological help-seek-
ing attitudes among various minority cultural groups.29 For exam-
ple, minority cultural groups who are more acculturated into their 
non-native society, as well as those who demonstrate a higher level 
of  cultural congruity, are more likely to seek psychological ser-
vices.29 Conversely, research has found help-seeking attitudes and 
behaviors among minority cultural groups decrease with higher 
level of  enculturation in one’s own society or when they perceive a 
higher level of  social support from friends and family.29

 Although patriarchy within the Middle Eastern region 
is difficult to measure, research indicates that social and cultur-
al norms within patriarchal societies encourage male dominance, 
which legitimizes aggression towards women.30-32 In these socie-
ties, individuals consider DV a private and familial matter, which 
deprives victims of  DV from accessing a range of  helpful services, 
including medical aid, family support, community and social ser-
vices, psychological help, and legal services.13 Similarly, Raj et al19 
suggested that traditional cultural beliefs regarding marital roles 
and religious beliefs influence people’s attitudes toward DV. In 
fact, a study conducted by Haj-Yahia et al31 found marital roles 
accounted for the three principle reasons Arab women regarded 
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IPV as acceptable, including: (a) a wife’s failure to obey her hus-
band (64%); (b) a wife’s desecration of  her husband or husband’s 
family’s image, either inside or outside the home (61%); and (c) a 
wife’s neglect of  household and/or child-rearing duties (55%).

 A constant power struggle in marital relationships in tra-
ditional Arab cultures is related to increased DV against women.33 
DV is not an issue that is widely addressed among many Middle 
Easterner cultures due to the belief  that violence is an appropriate 
form of  discipline.34 This cultural acceptability provides Middle 
Eastern women with the ability to keep their victimization silent, 
and therefore not seek help.35 However, research suggests that 
greater awareness of  what DV entails, having more resources avail-
able to report DV, as well as improved financial independence for 
women may help change the perception of  DV. For example, re-
searchers in the Republic of  Cyprus found that middle-aged wom-
en reported the highest percentage of  DV due to more knowledge 
about the types of  DV, as well as having greater social support.36 
Decreasing the instances of  DV may increase the overall quality of  
life for women, as suggested Asadi et al,37 who found that various 
types of  DV was associated with lower quality of  life among Irani-
an women. These findings suggest a public health policy highlight-
ing the definitions of  DV, as well as the harmful effects of  DV may 
be beneficial as a preventive measure.

Stigma against Psychotherapy in Middle Eastern Cultures

Despite a strong correlation between verbal, emotional, physical, 
and sexual violence and depression,38 within Middle Eastern popu-
lations, the stigma towards mental illness and seeking psychological 
help is strongly associated with negative attitudes towards West-
ern psychotherapy.39 Women in Muslim immigrant cultures often 
do not seek out mental health resources because of  the value of  
preserving family relationships and the fear of  being stigmatized 
and isolated from their community.31,40,41 Abu-Ras et al42 found 
that Muslim women of  tenconceal psychological issues to avoid 
the potential loss of  marriage proposal prospects, which disclo-
sure might engender. Abu-Ras et al42 found that 70% of  women 
expressed shame regarding seeking professional mental health re-
sources. Equally, Youssef  et al43 found shame and stigma around 
mental health within Middle Eastern populations are significant 
barriers to the utilization of  mental health resources. Notably, an 
Iranian study illuminated the presence of  a “self-perceived stigma” 
of  mental illness, despite how available and well-developed mental 
health services were in the country.44

 Another barrier to accessing psychotherapy for indi-
viduals of  Middle Eastern descent lies in the perception that the 
pursuit of  western psychotherapy is self-serving and culturally in-
compatible, especially given that western psychotherapy was de-
veloped in individualistic societies.45 Mirsalimi et al45 outlines the 
struggles that individuals of  Middle Eastern descent experience 
with western psychotherapy, including: (a) the client’s level of  ac-
culturation in American culture; (b) the political context in which 
the client grew up; (c) the client’s perception of  self-actualization, 
which is rooted in conflicting beliefs and goals between individu-

alistic and collectivistic societies; (d) the client’s ascribed meaning 
towards Americans and American culture; and (e) the level of  trust 
and connection that exists for the client due to the environmental 
events that have occurred throughout their lifetime.Additionally, 
many Muslim leaders in the Middle East rely on Islamic princi-
ples as guide posts for mental health, which explicitly emphasize 
the overall health of  the family rather than the individual.46 Middle 
Easterners more often rely on spiritual rather than psychological 
approaches when addressing emotional problems. Padela et al47 
found that American Muslims often recited the Quran to cope 
with their mental health struggles rather than seek therapy.

 While perceptions of  increased social support with re-
gards to seeking mental health and resources can increase the like-
lihood of  a person seeking treatment,48,49 it seems there is a steep 
climb toward that goal in many Middle Eastern countries. To begin 
with, there appears to be a dearth of  literature and research regard-
ing the reduction of  stigma surrounding therapy in Middle East-
ern cultures-remedying this would hopefully lead to more positive 
social support for seeking therapy, and therefore better treatment 
outcomes for Middle Eastern women who are victims of  DV. An-
other recommendation may include targeted outreach on the part 
of  mental health practitioners to Middle Eastern communities via 
culturally relevant resources, such as religious institutions, given 
that religion and spirituality are important avenues Middle Eastern 
populations use to cope with mental health struggles.

 Furthermore, as research suggests that DV is related to 
poor health outcomes (i.e., sleep problems, hypertension, etc.), phy-
sicians and other healthcare practitioners may be at the frontline of  
intervening and supporting survivors of  DV.2 Providing healthcare 
professionals with training on identifying signs and intervening in a 
culturally sensitive manner may prove to be beneficial, especially in 
regards to referring survivors to seek out mental health resources. 
Mental health interventions focusing on increasing hope may act 
as a protective factor, particularly against suicidal risk, as found by 
researchers studying the role of  hope as a mediator between IPV 
and suicide risk among Turkish women.50

CONCLUSION AND IMPLICATIONS

There are several issues that mental health clinicians must consider 
when working with women of  Middle Eastern descent who sur-
vive domestic violence. These include the patriarchal structure of  
Middle Eastern culture, what is considered normative behavior, re-
sponses to personal problems, and how one engages in help-seek-
ing behavior. The literature reviewed here also has implications for 
social workers, especially as they can provide more personalized 
and effective resources to survivors of  DV by knowing more about 
the family dynamics that exist within the larger Greater Middle 
Eastern cultural system. However, clinicians need more informa-
tion about how and why Middle Eastern women who are survivors 
of  DV seek help; investigators need to conduct more cross-cultur-
al research on this population, directing their efforts tobetter un-
derstanding Middle Eastern women’s perception of  the risks and 
benefits associated with psychological help. The limitations of  this 
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literature review is related to the gap in literature on effective inter-
ventions, for both providing individual services and implementing 
preventive programs for communities; clinicians and public health 
educators may benefit from research identifying ways to reduce 
incidents of  domestic violence in the Greater Middle Eastern cul-
tures, and moreover, report these instances as they occur to receive 
appropriate supportive services. This research needs to highlight 
Middle Easterners’ views of  psychotherapy and help-seeking to 
tailor therapeutic techniques to this population. The awareness 
of  stigma of  psychotherapy in Middle Eastern cultures will allow 
clinicians toboth educate clients and develop viable interventions. 
Moreover, developing cultural competency aids not only in the un-
derstanding of  practices and behavior among specific populations 
but it also aids in shaping and adapting mental health services and 
approaches that are generally most effective for any targeted pop-
ulation. 
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INTRODUCTION

Emerging research supports the findings that nocturnal sleep is 
one of  the most important aspects of  our life for maintain-

ing a sound physical and mental health.1 Various research studies 
indicate that sleeping less than 7-hours as well as sleeping more 
than 8-hours is closely linked to an increased susceptibility to a 
broad range of  physical and psychological health problems, such 
as ranging from poor vigilance and memory to reduced mental and 
physical reaction times, reduced motivation, depression, insomnia, 
metabolic abnormalities, obesity, immune impairment, and even a 
greater risk of  coronary heart disease and even cancer.2 Longitudi-
nal evidence suggests that insomnia is the most common co-mor-
bid condition seen with mood, anxiety and predates the onset of  

low optimistic attitude within an individual.3

 Numerous research studies also reveal significant results 
which indicate that sleep deprivation among young adults tends to 
interfere with the mechanism which is responsible for regulating 
personality characteristics including optimism, with increased risk 
for anxiety, negative mood, impulsivity, and inability to cope up 
with social stresses.4-8 The circadian rhythm i.e. the sleep-wake cy-
cle is controlled by the suprachiasmatic nucleus of  hypothalamus.9 
The orexinergic neurons of  the lateral hypothalamic area (LHA) 
promote wakefulness and the inhibitory effect of  ventrolateral pre-
optic nucleus (VLPO) promotes sleep.10 There are various models 
which define the foundation of  insomnia explaining the various 
factors that are responsible for related sleep disturbances. One 
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such model is the diathesis stress model or the 3-P model (predis-
posing, precipitating and perpetuating) factors given by Spielman 
et al11 who mentioned the role of  the three P’s in development 
and maintenance of  insomnia. The insomnia symptoms worsen 
in an attempt to relieve it hence the model focuses on behavioural 
pattern.11,12 For example, an attempt to compensate for reduced 
sleep by spending increased time in bed may worsen insomnia un-
intentionally. As per the diagnostic guidelines of  insomnia (ICD-
10, 2004), the following are essential clinical features for a definite 
diagnosis.13

• The complaint is either of  difficulty falling asleep or main 
   taining sleep or of  poor quality of  sleep.
• The sleep disturbance has occurred at least three times per  
   week for at least 1-month.
• There is a preoccupation with the sleeplessness and excessive  
   concern over its consequences at night and during the day.
• The unsatisfactory quantity and/or quality of  sleep either  
  causes marked distress or interferes with ordinary activities  
   in daily living.
• The unsatisfactory quantity and/or quality of  sleep is the pa- 
   tient only complains.

 Compared to the research studies conducted on the con-
sequences of  poor sleep, there is inadequate evidence regarding 
the association between sleep duration with positive individual 
characteristics. According to the data published by National Sleep 
Foundation revealed that individuals who had an average sleeping 
duration of  7-8-hours reported to have better mental satisfaction 
with life compared to the other group of  individuals who had 
a sleeping duration of  less than 6-hours a night.14 Fredrikson et 
al conducted another similar kind of  study in which the results 
obtained were evidently indicating that longer the sleep duration 
higher is the self-esteem in adolescents.15 Various other studies re-
vealed a strong association between ample sleep duration and short 
sleep onset latency resulting in higher optimism in children.3 An-
other experimental study was administered to examine the effect 
of  insomnia and the results indicated that sleep deprivation leads 
to a gradual degradation of  self-reported optimism and poor social 
interaction in young adults, which suggested that sleep duration is 
a determinant factor for the initiation of  positive personality char-
acteristics in an individual.16

 Most of  the research studies say that lack of  sleep may 
lead to a comorbid condition which could be anxiety and depres-
sive symptoms and also lack of  optimism. In the present study, we, 
therefore, tested associations of  sleep parameters with optimism 
among university students aged 17 to 26-years. In particular, the 
study was conducted to examine the relationship (RS) between 
symptoms of  insomnia and optimism.

METHODS

Participants

A total of  92 subjects were selected using purposive sampling 
based on their encouragement to participate in the present study 

from the university. The participants were divided into Group 0: 63 
(aged 17-21-years) and Group 1: 29 (aged 22-26-years). Individuals 
who fulfilled the criteria of  insomnia with the minimum age of  
17-years were included in the study. On the other hand, individu-
als who were suffering from other psychiatric illness or comorbid 
conditions were excluded from the study based on structured psy-
chiatric interview. All the subjects were explained in detail regard-
ing the purpose of  the study. Primarily, the mother tongue of  all 
the participants was Hindi simultaneously had a good knowledge 
of  English. Informed consent and personal information was taken 
from the participant and permission was granted by the research 
committee of  the university to conduct the research (Table 1).

Materials Used

Two standardised tools were administered for assessing Optimism 
and Sleep quality among the participants. Pittsburgh sleep quality 
index (PSQI) is an effective instrument which is used in the cur-
rent study to measure the quality and patterns of  sleep among the 
young adults in the two groups respectively. The PSQI has internal 
consistency and a reliability coefficient (Cronbach’s alpha) of  0.83 
for its seven components. It basically differentiates the quality of  
sleep from “poor” to “good” sleep by measuring seven core com-
ponents which are as follows: subjective sleep quality, sleep laten-
cy, sleep duration, habitual sleep efficiency, sleep disturbances, use 
of  sleep medication, and daytime dysfunction; all the seven areas 
are self-rated by the participants. PSQI has been used extensively 
across a wide range of  the clinical population. The original authors 
of  this instrument have justified an acceptable internal consisten-
cy, test-retest reliability, sensitivity, and specificity in patients with 
sleep-disorder, depressed and healthy subjects.17 Apart from the 
original article, there are various other studies which have evaluat-
ed the psychometric properties of  the PSQI and disclosed an ac-
ceptable test-retest reliability,18 construct validity,17 criterion-related 
validity,18 internal consistency,17 across various clinical populations 
which includes patients with bone marrow transplant (n=155), pa-
tients with renal transplant (n=56), women detected with benign 
or associated symptoms of  breast cancer (n=102),17 and also in 
individuals with a concern of  primary insomnia (n=80).18 Scoring 
of  the answers is based on a 4 point Likert Scale wherein the scale 
starts from 0 to 3, in which 3 reflects the negative extreme on the 
Likert Scale.17 Optimism Index (OI) was used to measure the 05 
dimensions of  Optimism has internal consistency and a reliability 
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Table 1. Sociodemographic Details and Clinical Characteristics of Participants (N=92)

Variable Sample Size Age Group

N=92 “17-21” (n=63) “22-26” (n=29)

Sociodemographic 
Characteristics

20.55 (2.098) 19.33(1.032) 23.21(1.146)

Age in Years M(SD)  15.83 (1.331) 15(0.00) 17.62(0.942)

Years of Education M(SD) 

Gender n (%) Female 71 (77.2) 43(68.3) 28(96.6)

Clinical Characteristics

Pittsburgh Sleep Quality 
Index M(SD) 

5.99 (3.437) 6.05(3.333) 5.86(3.710)

Optimism Index 223.49 (21.729) 222.06(18.562) 226.59(27.514).
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coefficient (Cronbach’s alpha) of  0.80 for its five facets of  Opti-
mism (Positive Emotions (PE), Engagement (EM), Relationship, 
Meaningfulness (MF), Accomplishment (AC). There were 60 items 
and the responses were encircled based on five options which 
consisted of: Strongly Disagree (SD), Disagree (D), Neutral (N), 
Strongly Agree (SA) and Agree (A).19 Though OI has been used 
exclusively as a screening tool in Indian population to assess Op-
timism.20 The original authors have established acceptable internal 
consistency, face validity and content validity for the test by retain-
ing only those items which were relevant for the tool.21 The data 
collected for the current study was analysed using SPSS (version 
17, IBM Corporation, Bengaluru, India).

RESULTS AND DISCUSSION

The aim of  the study was to find out the RS between insomnia and 
five facets of  Optimism among University students. On statistical 
analysis, the correlation (Table 2) between PSQI and OI was found 
to be: (r=-0.342, p<0.01). Therefore, the findings reveal that there 
is a negative correlation between Sleeping Difficulties and Opti-
mism which means a higher level of  optimism is related to better 
Sleep Quality and more sleeping difficulties relate to lower level of  
optimism.

 Further, the data analysed on optimism five facets-PE, 
EM, MF, RS and AC also provides negative correlation is found 
again between sleep difficulties using PSQI and each Optimism 
Facetusing OI (Table 2). Extensive research study on optimism; 
which is a major aspect of  positive personality is important as it 
is considered one of  the core platform for the development of  
subjective well-being and health.19 A prospective review study was 
conducted over a 9-year follow-up period which showed a protec-
tive effect of  dispositional optimism against various cardiovascular 
mortality in old age controlling the initial health status.20 The cur-
rent study revealed a negative correlation between insomnia and 
optimism among university students. The detailed description is as 
follows:

Positive Emotions and PSIQ: On statistical analysis, the correlation 
between PE and the PSQI was found to be: (r=-0.304, p<0.01). 
This indicates that there is a negative correlation between Sleep-

ing Difficulties & PE. This implies the inference that good quality 
sleep is related to a higher value of  PE and vice versa.

Engagement and PSIQ: The RS between EM and Pittsburgh sleep 
QI is (r=-0.241, p<0.05) which implies a negative correlation be-
tween Sleeping Difficulties and EM. A higher value of  EM is seen 
in students with lower Pittsburgh sleep QI score as compared to 
those with higher Pittsburgh score. This implies the same inference 
as with above facet i.e. good quality sleep relates to good EM score 
and sleeping difficulties relate to low EM score/bad EM skills.

Relationship and PSIQ: The correlation value between RS and 
sleep quality Index: (r=-0.289, p<0.01). A negative correlation val-
ue also indicates that this facet of  optimism also relates to a high-
er value corresponding to lower values on the PSQI. This again 
confirms our inference that more sleeping difficulties are related 
to lower inter-personal RS skills. A good quality sleep is related to 
a higher level of  RS values in students. There are similar support-
ing studies which show that people with lower social network and 
RSs tend to exhibit poor sleep. Researchers pointed out the impor-
tance of  RS support on health which indicated that higher level of  
non-reciprocity in social interaction, the higher level of  sleep prob-
lems, depression and lower level of  physical and mental health.22

Meaningfulness and PSIQ: The fourth facet of  optimism is MF 
which correlates as: (r=-0.258, p<0.05) with the Pittsburgh score. 
This value also suggests that a good MF score is seen in students 
with good quality sleep as compared to those with sleep difficul-
ties.23 Haack and Mullington24 demonstrated that sleep deprivation 
resulted in a gradual reduction of  self-reported optimism and so-
ciability in young adults, which suggests a causal relation between 
sleep and positive personality characteristics. There are rich litera-
ture studies conducted which show the RS between insomnia and 
physical health25 wherein optimism on one side has a sleep-enhanc-
ing effect; whereas poor sleep constitutes pessimism on the oth-
er side.24,26 Similarly, it’s interesting to study that depressive mood 
fully moderates the first pathway, from optimism to sleep quality, 
the effects of  sleep on optimism are only partially explained by 
depressive mood.27

Accomplishment and PSIQ: The last facet which is AC has a cor-
relation value: (r=-0.289, p<0.01) with the Pittsburgh score. This 
facet is also related to the PSQI similarly. sleeping difficulties relate 
to a lower value of  AC and good quality sleep relates to a higher 
value of  AC. Robert et al28 stated that chronic insomnia is one 
of  the leading cause that can result in poor performances in vari-
ous aspects, including the interpersonal, somatic and psychological 
functioning of  an individual.28

 Further, an analysis was done to compare the variation 
in OI and Pittsburgh Score of  participants with variation across 
the age Group (Table 1). The mean OI for Age Group 0 & Age 
Group 1 (Table 1) were found to be M(SD)=222.06(18.562) & 
M(SD)=226.59(27.514). These mean OI scores of  the students of  
the two age groups were compared and the variation was found to 
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Table 2. Variation in Correlation between Optimism, its facet & Pittsburgh Sleep Quality 
Index with Group 0 and Group 1

Variable
Correlation

n=92

Correlation 
Age Group

Significance 
Tests (t-test)

N=63 N=29 t-test p-value

Total (Optimism Index) -0.342 -0.354 -0.342 0.949 0.345

Positive Emotions (PE) -0.304 -0.338 -0.352 0.820 0.414

Engagement (EM) -0.241 -0.273 -0.194 0.656 0.513

Relationship (RS) -0.289 -0.251 -0.370 0.785 0.435

Meaningfulness (MF) -0.258 -0.196 -0.339 1.102 0.273

Accomplishment (AC) -0.289  -0.298 -0.242 0.465 0.643

Pittsburgh Sleep Quality 
Index (PSQI)

-1.169 0.245
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be just 2.04%, the mean OI increased by just 2.04% when mov-
ing from lower age group (Group 0) to higher age group (Group 
1), which was considered as a marginal difference. This implies, 
in turn, reveals that Optimism level was comparatively better in 
Group 1: “22-26” age Group. Thus, this present study also sug-
gests age doesn’t have a significant impact on the optimism level 
of  university students.

 The comparison was also done between the mean Pitts-
burgh scores of  the two age groups. The Mean PSQI Scores for 
Age Group 0 and Age Group 1 found to be M(SD)=6.05(3.333) 
& M(SD)=5.86(3.710) which was a suggestive marginal/negligi-
ble difference. However, there are longitudinal studies conducted 
on adolescence which revealed that sleep duration decreased with 
age. Longer sleep duration was concurrently associated with better 
subjective psychological well-being29 whereas; there were contrain-
dicatory findings which showed that both the age groups had a var-
iation of  just 3.14% in Mean Pittsburgh Index Scores. The Mean 
PSQI shows a decrease of  3.14% from lower age group (Group 0) 
to a higher age group (Group1). This finding suggests that Sleep 
Quality was found marginally better in Group 1 i.e. “22-26” age 
group which indicates that age group variation among university 
students doesn’t significantly affect their sleep quality which can be 
related to limited sample size.

 Despite the success to find out the bidirectional nature of  
insomnia on the five facets of  optimism among young adults, there 
were certain limitations in the current study, which are as follows:

 Small sample size and disproportionate gender distribu-
tion in the two groups limited the statistically significant result and 
further generalization of  the outcome.

 To overcome these shortcomings, further studies should 
be conducted on a larger sample size so that a causal linkage be-
tween the two variables- Insomnia and Optimism can be drawn 
with statistically significant value.

CONCLUSION AND IMPLICATIONS

In summary, the current study extends the knowledge towards the 
facets of  optimism, elaborating that better sleep quality is associat-
ed with a higher level of  positive facets viz. PE, EM, RS, MF and 
AC. Future studies can make a greater effort in establishing a causal 
RS between optimism and insomnia and ascertaining the effect of  
multiple factors such as stress, depression, social support. 

 In a university setting, the finding can be implemented to 
nurture optimism and guide sleep hygiene promotion and inter-
vention among college students.
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