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Parkinson's disease (PD) characterises intrinsically complicated condition that is marked by a 
diverse range of motor and non-motor symptoms. The impairment evaluation and 
progression are made more difficult because of this intricacy, which when combined with the 
absence of objective indicators of illness development, poses a problem(1). Possibilities have 
arisen to examine persons objectively, routinely, and remotely with movement disorders 
across an array of situations owed to digital technologies such as smartphones and wearable 
sensors. It holds the promise of earlier patient identification who are susceptible for or 
already have the condition, improved disease phenotyping, increased sensitivity for the 
detection of disease progression(2). It permits the development acceleration of new 
therapeutics, improved clinical management and patient outcomes(3).  
 
Currently, smartphones, which possess sensors such as accelerometers, gyroscopes, and GPS, 
are readily available. Such technology is becoming more abundant and desirable as both 
clinical and research tools(4). Wearable gadgets, in contrast to smartphones, do not need the 
end- user active participation and may be worn in several places. It facilitates the use of 
electromyography, electrocardiography, temperature sensors, magnetometers, and other 
sensors may be included in wearable devices in the future.  It proves to be beneficial in the 
capacity in the identification of unusual occurrences, recording of daily task, better detailing 
illness symptoms, and capturing non-motor aspects such as sleep. Prior research has found 
that even in large cohorts, investigations employed wearable sensors and smartphones have 
proved practical and well-accepted by patients and research participants(5). 
 
Lima et al. used a wearable sensor to evaluate the frequency of falls in 2063 people with PD 
and 2063 individuals who served as matched controls. Sensors were able to accurately detect 
falls (occurrence nearly twice as frequently in those with PD as in controls)(6). Detecting falls 
and the assessment of the risk of falling is advantageous in patients with PD in their overall 
care. Wearable gadgets can offer a measurement that is both objective and accuracy of the 
fall detection(7). 
 
Digital technologies extend beyond PD diagnosis; it may also be utilised to identify prodromal 
symptoms and assess the likelihood of photoconversion to manifest symptoms(8). The sooner 
PD symptoms are identified, the better the prognosis for people at high risk of the disease. 
Wearable sensors provide distinctive benefits over smartphones particularly in passive data 
collection. An example would be determining a patients’ physical activity level and the 
amount of sleep can be further evaluated objectively(8). It eliminates recall bias as patient 
reports to differ from objective measurements of activity.  Mantri et al.  echoes these findings 
on veterans diagnosed with PD. It was reported that moderate-to-vigorous physical activity, 
measured by an Actigraph, was uncommon in the cohort and did not correlate with self-
report(9). Abou et al. revealed that a single completion of a series of smartphone exercises 
may accurately predict the future development of falls, freezing of gait, and postural 
instability(10). Evaluation of a variety of gait metrics and clinical prognostication are two areas 
that might potentially benefit from the use of digital technologies. The tremor has also been 
examined and measured using apps for smartphones as well as wrist-worn devices like 
smartwatches(9). 



 
Mirelman et al. established the capacity of wearable accelerometers to detect sleep 
interruptions and sleep turns and detected variations between those with advanced PD, early 
PD, and those without PD(11). 
 
Smartphones and wearable sensors are also able to provide frequent data collected in- house 
on a finer scale, which may be optimised to guide clinical care(12). When it comes to the 
control of motor irregularities, a strategy like this one could be quite helpful(13). Integrated 
systems such as PD Manager, allows for both passive and active data collecting through a 
smartphone application, a wristwatch, and sensor insoles, patients with mild PD exhibiting 
motor fluctuations(13). It has been demonstrated that a sensor-based system can objectively 
and reliably determine if a medication is on or off(8,9,14). As smartphones become 
increasingly common, its ownership varies greatly within and within nations, with richer and 
more educated individuals more likely to possess one(1,9,12). Numerous studies have shown, 
over and again, that users' adherence to the terms and conditions of smartphone apps 
decreases with time(15). The first mPower application research had over 10,000 participants 
with informed consent to the wide dissemination of their data. However, less than 10 percent 
of those people supplied data on at least five days each month over a period of six months(5). 
 
The implementation and integration into clinical practice presents considerable 
barriers(1,12). Digital technologies must be optimised to allow clinicians to understand and 
make use of digital data(2). It is further exemplified where for 50 (79 percent) of 63 people 
with Parkinson's disease, a wrist-worn gadget gave meaningful information to guide 
treatment regimens(16). With smartphone application and wristwatch coupled together; 
clinicians participated in the iterative construction of a clinician dashboard that could be used 
to guide process changes in management(16,17). 
 
Digital technologies have potential to serve as replacements for patient diaries that are often 
difficult to use and highly subjective(12). Currently, the Movement Disorders Society is 
working on developing an electronic version of the diary(15). Smartphones may be used to 
monitor the reaction to medication and evaluate daily fluctuation(9). Variable sample rates 
and algorithms in consumer and research-grade wearable devices make comparisons difficult 
and restrict findings generalisability(5,17). Refining simple and accurate methods to monitor 
dyskinesias is also required(6–8). While most gadgets are well-accepted and viable to use in 
neurodegenerative disease patients, application and usage grow increasingly complicated at 
home and with time(14).  Although most patients are excited to use wearable sensors; many 
have little prior experience(1,12,14).  Patients often have a high learning curve and rely on 
research coordinators for technological setup and troubleshooting(1,14). A care partner may 
assist manage these hurdles, but persistent difficulties can lead to frustration(9). Internet 
connectivity and speed may hinder effective technology usage, and certain devices may have 
streaming issues(1,12). Data streaming fell by 23% in the 13-week cohort and 27% in the 6-
week cohort of a smartwatch-smartphone feasibility study(2,5). 
 
Self-management and improved accuracy in therapy may also be achieved via the use of 
digital technologies(2,5,14). Access to educational materials, self-tracking and medication 
modifications may all be done through smartphone apps(9). However, digital technologies do 
have limitations(14). In a randomised controlled study, PD participants who used a 



smartphone workout software did not improve in gait, speech, or dexterity compared to the 
control group, demonstrating that access alone is inadequate(10). A smartphone app and 
sensor-equipped belt for PD balance training is viable(5). To discover whether such 
technologies enhance results, further research is required(5,17). A combination of clinical 
scales, imaging, biospecimens and computer technologies is expected to be the most 
comprehensive method of characterising illness(3). Patients may benefit from better clinical 
care owing to smartphones and wearable gadgets(3,12,14). 
 
It is necessary to validate new digital outputs and technologies in a more thorough and 
vigorous manner. Further work needs to conduct on monitoring larger samples sizes with 
longer remote surveillance periods and follow- up(1,2,5,12). Existing work needs to be 
extrapolated with the assessment to new advanced diseases populations and comparison 
with patient- reported outcomes(1,2). Digital device data standardisation and the 
development of data sharing platforms to enable cross-study comparisons need to be 
established(2,3,10). Deeper assessment of more non-motor features towards the 
development of more holistically comprehensive models needs to be investigated to improve 
patient outcomes(1,3,12). 
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