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Computers and the use of related technology have been around 
in the intensive care unit (ICU) since the last few decades and have 
been steadily evolving in the range of their applications especially 
in assisting with patient communication. However, such technology 
has been largely used in monitoring of the patient rather than 
assisting proactive patient participation in their care, whether in 
terms of treatment or expression of specific aspects of distress 
faced especially in patients who are unable to communicate due to 
intubation/presence of artificial airway. Current literature suggests 
that in critically ill patients, apart from the physical disability, 
there is also an enormous negative psychological impact on the 
patients while undergoing treatment in ICU, extending well into 
the recovery period, with over 20% of survivors suffering from 
post-traumatic stress disorders (PTSD) and significant mental and 
physical health problems.1,2 This was magnified due to impairment 
in communication, especially during the COVID-19 pandemic due 
to use of PPE which acted as barrier and hampered visual, vocal, 
and auditory exchange between the patient and the caregiver. 
A study by Happ et al.3 conducted in six ICUs in the USA showed 
that about 50% of ICU patients retain the ability to communicate 
and have the potential to meaningfully interact with caregivers 
with the help of assistive communication techniques also 
known “augmentative and alternative communication” (AAC), 
but their usage has been limited in ICU patients. “Augmentative 
communication” is defined as being supplemental to speech, such 
as the use of gestures and facial expressions, whereas alternative 
communication refers to a complete reliance on other systems 
and techniques for communication purposes, such as speech-
generating devices.”4 They can be no-tech, low-tech, or high-tech 
modes to aid communication. “No-tech” mode relies on facial 
expressions and voluntary movements (sign language); low-tech 
mode relies in paper, books, communication display boards 
containing images, words, commonly used phrases, or combination 
of all; or high-tech mode relies on electronic devices which can 
range from smart mobile devices to dedicated AAC technology 
integrating hardware and software.5 AAC can also be classified 
as aided or unaided depending on the use of tools or relying on 
human interaction alone, respectively. Associated devices can be 
fixed or mobile devices like iPad or any form of customized tablet. 
Studies are ongoing to enable the utilization of technology to 
enable nonverbal communication with critically ill patients and 
ease distress considerably.

In this issue of IJCCM, Andrew Dind et al. presented a “preclinical 
bench study” to assess the feasibility of the use of ipad as a  
high-tech, aided AAC tool with application of different ipad apps 
to assist communication. Different ipad apps, both paid and free, 
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from Apple app store were evaluated based on different features 
including suitability to ICU settings, ease of interaction in terms 
of readability and writability, language and phrase presets, text-
to-speech and speech-to-text assistance along with few others. 
Different apps have been compared against each other with 
respect to the aforementioned features to find the most suitable 
for application in ICU. It was observed that apps that have multiple 
sensory inputs and tools like “text to speech” have been particularly 
useful. Since it is a preclinical bench study, it was not possible to make 
specific ICU app recommendation, as features, tools, availability, and 
costs varied. However, the study may help provide insight into both 
the type of app as well as the additional tools within the app that 
may be necessary for productive communication between critically 
ill patients and their caregivers. 

While the study lays emphasis on the need for effective 
AAC, limitations may arise. Possibility or constraints to uniform 
application in patients with different severity of illness, measured 
in terms of ICU severity scores like acute physiology and chronic 
health evaluation II score (APACHE II) that may hamper or influence 
useful communication needs attention. In ICU, patients frequently 
suffer from impaired ability to communicate due to reduced sensory 
acuity (visual, auditory, speech, or touch), reduced attention span, 
sedation, or presence of delirium, limiting the use of iPad and iPad 
apps. While the use of advanced technology is economically feasible 
and appreciable in developed nations, it may preclude the use of 
expensive gadgets or technology in resource-limited ICU settings. 
Another issue that may arise could be of training the caregiver who 
may not be familiar or comfortable enough to make effective use 
of the technology. Infection control can also be a major challenge 
with respect to the usage of “touch-based devices” in ICU. Perhaps 
it can be argued that things may improve with time and training; 
however, the overall compliance and final outcome will be known 
at the end of the study.
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The study while focusing on various features within the apps 
and ease of use in terms of interface and usability, it is important to 
acknowledge the dynamic nature of patients’ condition and their 
ability to learn and adapt to new technology. AAC has been used in 
physically and mentally challenged patients in both subacute and 
chronic settings. Such patients and their caregivers have generous 
amount of time to work with and understand the different aspects 
of the technology like ipad or similar devices.6 However, in the ICU, 
caregivers may frequently find themselves in stark contrast to the 
aforementioned situation. Fluctuating cognitive status in critically ill 
patients who are in different stages of illness or recovery process can 
be challenging in achieving uniformity in successful ipad app usage. 
Any difficulty faced in understanding or interacting with the ipad may 
quickly lead to frustration in an already distressed patient and may 
lead to loss of motivation in both the patient and the caregiver, to 
persist in usage. Even if initially successful, consistency in subsequent 
use remains to be studied. The easy availability and the versatility of 
devices like ipad can mitigate the problems to a great extent.

The ipad has been in existence for about two decades now. 
Advances in technology and software have enabled their use in 
the medical field and its evolution. ipad and the apps have been 
initially used in postoperative patients. A feasibility study done in 
a postoperative care unit in Northeast US in a Cancer center over 
6  months found more than 80% of patients were satisfied with 
communication by the use of a AAC tool in the form of a customized 
tablet like ipad.7 But currently randomized control trials to suggest 
the use or efficacy regarding the same are limited;8 studies on 
large-scale application and active research into ipad apps or similar 
tools are necessary which can give necessary insights into evolving 
AAC tools further. 

Every human being has an innate need to “understand and 
be understood.” Its implications are heavier in ICU where patients 
suffer impairments in different sensory organs. Several researchers 
have offered solutions to make the best use of a critically ill patients 
ability by integrating hardware and software, “signal sensing and 
acquisition methods utilized in conjunction with the existing 
high-tech AAC platforms for individuals with a speech disability, 
including imaging methods, touch-enabled systems, mechanical 
and electromechanical access, breath-activated methods, and 
brain–computer interfaces (BCI)” to help translate nonverbal 
communication effectively.9 ipad or similar tablet devices can 
provide simple interface and the apps can be designed with 
multiple built in questionnaires with multi-language support, 
specifically keeping critically ill patients in mind. Hardware and 
software advances in the ipad like “artificial intelligence” and 
“machine learning” can be leveraged to make “bench to bedside” 
evolution and adoption of assistive communication tools plausible 
sooner than later. 

Th e BoT To m Li n e
Effective communication by critically ill is a long-standing problem 
and a constant challenge with a significant impact on clinical 
outcomes. While AAC has been assisting communication, there 
cannot be a “one size fits all” approach to critically ill patients. AAC 
application may be “low-tech and/or high-tech,” “aided/unaided” 
or a combination depending on the human activity assistive 
technology (HAAT) model which recommends integration of all 
factors like the human (patient and/or caregiver), activity, context 
and severity of illness, and type of assistive technology that is being 

applied.10 Efficiency can be improved by the process of selecting 
an assistive technology solution, by the caregiver carrying out 
an activity in an appropriate context. Different methods can be 
combined in the form of a standardized framework or algorithm 
to approach the selection of communication tools.11

The importance of AAC in patients both acutely and chronically 
ill is acknowledged by the International Society of Augmented and 
Alternative Communication (ISAAC), by consensus, in observing 
October every year as “AAC awareness month.” The ISAAC theme 
for 2021 “Get out, speak up, and breakthrough the screen in 
a recovering world”12 is very apt with regard to breaking new 
ground in AAC research and application at the bedside, particularly 
in critically ill patients. Customized solutions with integrated  
multi-modal assistive technology will be the way forward.13
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