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Abstract  
Health care is advancing rapidly due to increasing integration with technology and Smart watches are newer technology in the aspect. There 

is increasing health consciousness among general public and these wrist worn devices which have many sensors are serving them as  exercise 

tracking devices and can also which can calculate various health parameters like heart rate, oxygen saturation and even ECG monitoring. 

Recently it has been found useful in identification of atrial fibrillation also. In this study, we have examined the feasibility of Apple watch as 

a monitoring device in the post-operative period. 
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Introduction 
We are living in an era of Digital India where Technology is 

more advanced, affordable and accessible than ever before. 

With technological advancement, their innovations are in our 

palms and are represented by Smart phones and Smart 

watches. With development of micro-sensors and 

microprocessors the devices are becoming miniature yet 

powerful. Technological advancement has wide application 

in all categories including health sector .Technological 

development in health care is rapidly expanding. Smart 

watches are growing in popularity amongst general public 

and among health professionals. Smart watch being a latest 

mobile integrated technology illustrates the potential to 

health care providers to monitor patients remotely. Apart 

from Apple, other companies that provide smart watches are- 

Fitbit, Garmin, Samsung, etc.1 Apple smart watch series 6 is 

capable of recording heart rate, oxygen saturation, single lead 

ECG.2  

There is paucity in studies comparing usage of smart 

watches in monitoring of patients in a hospital set up in 

comparison to routine multi parameter vitals monitor. Apple 

smart watch as a medical device has not been proven for 

usage but its accuracy in measuring heart rate, oxygen 

saturation and ECG recording can be utilized as a simple 

device in monitoring of patients in the hospital setup. Post-

operative patients make the large number of patients in 

hospital who require close monitoring. In this article, we 

make an attempt to describe the usage of the Apple smart 

watch in post-operative monitoring of patients. 

 

Materials and Methods 
This is a prospective study conducted in the department of 

plastic surgery in a tertiary care center. This study 

was conducted during March 2021. In this study, total of 20 

patients in plastic surgery during the post-operative period 

were included.  Informed written consent was taken from the 

patient’s attenders and doctors regarding publication and use 

of clinical photographs. 

A smart watch (Apple, series 6) was used as a monitoring 

device (Fig. 1 and 2).The smart watch was tied around the 

hand of the patient. Then heart rate and oxygen saturation was 

measured by tapping the display icons (Fig. 3). For recording 

ECG, the patient’s opposite hand index finger was kept over 

the crown of the watch for 30 seconds (Figure-4). The reading 

and interpretation of ECG were noted. 

Doctors were asked to rate their experience of usage of 

the device on a scale of 1 to 5 rating, the higher the score the 

more was the satisfaction level. Feedback statement was also 

taken from doctors and from nursing staff in ICU. For 

doctors, the experience was rated based on – the experience 

of learning a new tool, reliability in post -operative 

monitoring, ease of using the instrument. 

 

Result 
Total 10 doctors participated in the study and total 20 patients 

were included in the study. All doctors found it easy to use, 

reliable and had a good overall experience (4 or more rating). 

The reliability of the device had average score of 3.6 as some 

time device showed error in heart beat and in oxygen 

saturation.7 out of 10 doctors stated that they would 

recommend use of this device in post-operative monitoring. 

 

 
Fig. 1: Apple watch with its display 

 

Table-1 Physician and their experience on scale of 1 to 5 rating, the higher the score the more was the satisfaction level 
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Physician Ease of 

usage 

Reliability Over all experience with 

this new device 

recommend other for usage 

of this device 

Physician -1 4 3 4 no 

Physician -2 4 4 5 yes 

Physician -3 5 4 4 yes 

Physician -4 4 4 5 yes 

Physician -5 4 3 5 yes 

Physician -6 5 3 4 no 

Physician -7 4 3 5 yes 

Physician -8 4 4 5 yes 

Physician-9 5 3 4 no 

Physician-10 4 4 4 yes 

Average 4.3 3.5 4.5 Yes= 7/10 

 

 
Fig. 2: Apple watch with its sensors  

 

 
Fig. 3:   Use of Apple watch in post operative monitoring of 

a patient showing heart rate 

 

 
Fig. 4: Display showing ecg monitoring 

  

 

Discussion 
Health sector is emerging with rapid technological 

integration. Smartphones have become ubiquitous and with 

increasing popularity of smart watches among youth and 

middle aged people especially apple smart watches rapidly 

trending in watch industry. These devices have multitude of 

sensors including barometry, accelerators and 

photoplethysmography. This has given a new dimension to 

people who are health conscious. These can be used to 

monitor distance walked, walking steps and estimated energy 

expenditure. The most under explored part of which is heart 

rate monitoring. With Apple smart watches even rhythm of 

heart rate with heart rate variability can be recorded. This can 

be used in old age patients with atrial fibrillation for 

monitoring. With smart watches integrated with Smart 

phones through built-in health app can  also help in self-

monitoring blood pressure among hypertensive patients. 

Apple smart watch uses optical heart sensor known as 

photoplethysmography. It has light sensitive diodes which 

are paired with green LED lights and infra-red rays. These 

detect the amount of blood flowing through person’s wrist 

anytime.  With this principle it supports a wide range in heart 

rate from 30 to 210 .The optical heart sensor can also use 

infrared light. Built-in electrodes are present in the Crown 

and the back of Apple Watch. When finger is placed on the 

crown, it creates a closed circuit between heart and both arms, 

capturing the electrical impulses.3 

 Multiple studies have been conducted including cohort 

studies on usage of smartphones in rapid detection and 

alarming of life threatening situations.4 These studies have 

shown that the vital monitoring done using smart watches 

when was compared to routine monitoring devices were 

almost similar with heart rate being shown 95% accurately  

and  oxygen saturation being shown with 97% accuracy.,5,6  

A study was done by tison et al which showed that Smart 

watches could passively detect atrial fibrillation when 

integrated with deep neural network and could accurately 

discriminate atrial fibrillation from sinus rhythm with more 

than 98% sensitivity and 90.2% specificity compared with the 

12 lead ECG.7 

Postoperatively, patient needs close monitoring and to be 

assessed closely for any deterioration in condition. They are 
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at risk of clinical deterioration and their vitals needs to be 

monitored during this period. The basic parameters which 

need to be monitored in the post-operative period are pulse 

rate, oxygen saturation, systolic blood pressure, temperature, 

respiratory rate and level of consciousness. There is an 

increasing burden among health professionals to discharge 

patients early to reduce the length of hospital stay and 

patients during the post-operative period can be discharged 

only when their vital parameters are normal and no 

complications noted. Smart watches can bridge this gap and 

reduce the burden of health personnel by close and 

continuous monitoring of patients and also with extended 

monitoring after discharge at home for continued care. 

Apart from issue of availability and associated high cost, 

these wrist worn devices have certain other limitations also. 

Predictors of increased error in HR measurement include 

darker skin tone, larger wrist circumference and higher BMI. 

Their reading can be affected by low temperature, darker skin 

tone, larger wrist circumference and higher Basal Metabolic 

index.8 sweating or wet skin may also affects the reading.7,8 

Measurement by watch is also not possible or is inaccurate 

when the patient is ambulating, hence not useful for small 

children or in uncooperative patients. It is not suitable to 

detect cardiac arrhythmia other than atrial fibrillation.9, 10 

 

Conclusion  
Apple smart watch is a simple and easy tool and can be 

reliable in terms of monitoring, 11, 12 though it might not be 

capable of diagnosing any disease condition and may have a 

valuable role in monitoring of patients during post-operative 

period. But since it is a small study, definite conclusion 

cannot be made. Multiple large randomized control trials are 

required to confirm the efficacy of these devices as 

monitoring devices during post-operative period. 
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