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ABSTRACT 

Digitization of the healthcare industry is bringing a huge change in the aspects of healthcare 

facilities, operations and care delivery which is enabling  smarter choices, better utilization of time 

and resources. Digitization is helping to make the approach more patient centric allowing the 

patients to involve in their treatment process, faster access to care and improves access to experts. 

This study is done to understand the various digital initiatives taken in hospitals and how they are 

affecting the delivery system. Also, a survey was conducted to access the medical consultation 

journey of healthcare consumers and their awareness of the digital consultation services and to 

study the factors which influence the choice of medical consultation. The study is quantitative and 

descriptive cross- sectional. Methodology included a questionnaire- based survey circulated 

among respondents between the age group of 20-60. The sampling technique used for the study is 

non-probability convenient sampling. Digitization makes it easier for patients and hospital 

professionals to remain on the same page. As seen from the survey most patients are aware of the 

offerings provided by their choice of hospitals. Also, gone are the days when a patient had to 

maintain a thick file of medical records or stand in que for appointment for every medical 

appointment. Particularly with medical emergencies, patients used to be at the mercy of the 

attendants who may or may not be acquainted with the patient’s profile. Digitization has removed 

these roadblocks to keep both patients and their doctors well informed of every situation. Although 

awareness levels are high among patients of these initiatives, some use a hybrid approach of 

sticking to the old traditions related to some aspect areas such as not using online booking that 

frequently or consulting a doctor in person or preferring a call instead of video based platforms 

which are more efficient mediums. To address these issues, hospitals will need to deliver the last 

mile push using digital media for higher awareness and adoption of these services. Demonstrations 

can also go a long way in helping patients switch from preferring traditional solutions to digital 

ones.  

Digitization is growing rapidly and is clearly here to stay. Despite being shunned by professionals 

and patients on some fronts, the technology is rapidly becoming a norm and embracing it will only 

benefit the patients. 
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DIGITAL INITIATIVES IN HOSPITALS AND RELATED 

CONSUMER INSIGHTS 

INTRODUCTION 

Digitization of the healthcare industry is bringing a huge change in the aspects of healthcare 

facilities, operations and care delivery which has led to utilization of time and resources in a better 

way and making smarter choices. Digitization is helping to make the approach more patient centric 

enabling them a faster access to experts, also provides faster access to care. Various issues have 

been overcome with the help of digitization like management of data, resources, decision makers, 

stakeholders, multiple departments that are involved in the delivery of healthcare services.5 

This study is done to understand the various digital initiatives taken in hospitals and how they are 

affecting the delivery system. Also, a survey was conducted to access the medical consultation 

journey of healthcare consumers and their awareness of the digital consultation services. 

Various digital initiatives taken in hospitals are- 

• Telemedicine 

• EHR 

• RFID tagging 

• VR-AR programs to train doctors 

Telemedicine – With the emergence of telemedicine healthcare facilities have been made more 

accessible than ever. Virtual treatment of patients can be done successfully with the help of 

telemedicine facility who come with minor complaints and conditions and when their treatment 

can be done without in person consultation also. In fact,  nearly 75% of the visits made to all 

regular doctors could be handled effectively with the help of virtual consultation through phone, 

video call or chat according to American Medical Association and Wellness Council of America. 

In  this study common diseases are included like common cold, flu, sinusitis and bladder or urinary 

tract infections. In this study about 60% of the telemedicine consultation ended up with the doctors 

writing a prescription.6 

Hospitals provide consultation facilities over various mode – video call, phone call, chat and in 

person. Hospitals provide  applications and portals to book appointments online for various modes 

of consultation based on the availability of slots. Through the application or portal, the patient as 

well doctor can access the medical reports , prescription of patient. The status of telemedicine is 

emerging from niche status  to the mainstream as there has been a huge increase across our society 

in the social use of video.7 

‘Medintegra Web’ which is a web enabled telemedicine application used by Apollo Hospital, New 

Delhi is used by healthcare professionals- doctors, nurses and hospitals to reach out to patients in 

the areas which are not accessible and can be provided with interactive healthcare with the help of 

modern technology and telecommunications.8 

The patient’s data collected is collected by the software and it is converted into a secure and 

confidential EMR which is Electronic Medical Records which is then studied by the authorized 

specialist when the data is transferred to the Telemedicine Specialty Center. 



 Based on the investigation, the specialist offers his /her opinion which is transmitted back to the 

grass root (peripheral) where the doctor is able to treat the patient accurately and without any 

further delay.8 

Features of application- 

o EMR records patient’s medical information diagnostic results, past surgeries, vitals, 

current and past medications, treatment plan. 

o It helps to transfer medical records 

o Helps booking telemedicine consultation with doctors 

o Use to make confirmation of digital consultation 

o Doctors can prescribe medications as well order medications for patient with the help of 

EMR 

o Diagnostic reports of patient such as X-ray, Ultrasound images, MRI, CT scan reports 

can also be viewed.8 

Another most widely used digitalization technique in hospitals is Electronic Medical 

Records(EMR). Also called EHR -Electronic health records. EMR is used to records medical 

information of a patient like health history including diagnosis, medicines, tests, allergies, 

treatment plans and immunization. These records can be seen by the healthcare providers involved 

in the treatment of patient. And help to make recommendations. Integrated EMR are used by 

doctors  in their device  to access data securely.9 Other important features of EMR are- 

• e-prescribing – It marks the end of paper prescription pads. All prescriptions can be 

automated using secure e-prescribing technology, validation can be made easier, and 

forged prescriptions can be avoided.11 

• Electronic results - EHR allows users to access lab results, X-ray images, radiology reports 

electronically, and avoiding duplication of tests.11 

• Automated admissions – At the time of admission, the EHR can reduce unnecessary 

processes by automatically capturing details from the primary care physician, auto-filling 

patient history, generating dashboard of historical physical stats and avoid filling out forms 

with redundant questions.12  

• Engaged and informed patients – It can also allow to engage patients by allowing to them 

syncing data themselves through home monitoring devices and to receive educational 

material via the EHR.13 

The implantation of EHR started in Max healthcare hospitals in 2009 and they achieved Stage 6 

level of the EMR adoption model. “Apollo groups has also achieved Stage 6 level of the EMR 

adoption model  by implementing EHR in four of its hospitals.” 

Sankara Nethralaya, with the help of Tata Consultancy Services, has initiated an EMR system in 

its satellite clinics and hospitals in Chennai. They also offer it to other hospitals.14 “ 

VR programs to train doctors- “VR are still in their infancy days, they have already begun to 

leave their mark in the healthcare industry. “These immersive technologies are bringing about 

transformational change in the workings of the healthcare sector. 

 

https://www.practicefusion.com/e-prescribing/
https://www.practicefusion.com/patient-engagement/
https://arpost.co/category/application/healthcare-medicine/


Virtual training will likely become more prevalent in the future. Virtual training has become more 

prevalent among students and seasoned clinical , while hands on and in-person medical training 

can also never go away. Virtual training can help surgeons map out their surgeries before 

conducting them—they can also share footage of the actual surgery with students and colleagues. 

Virtual “ training also can increase specialized expertise available to a larger audience, which can 

be particularly important when geography and costs are factors.” 

 

Other features are- 

• Increased engagement - Simulations of the surgical procedures allow enhanced patient 

engagement with their doctors and consider outcomes and results of surgeries 

• Better Training – The virtual training to doctors via simulations of the procedures of surgery 

improve skills of all involved 

• Additional R&D - Research and development into procedures can be aided by simulation by 

targeting various health conditions and consider multitude of different medical scenarios so that 

the teams can be prepared for precise interventions when necessary 

• Better information - Immersive “technology lends a helping hand to the team in surgeries 

through additional anatomy information of the patients by simulating patient specific 

reconstruction of anatomy through effective image-based tracking and spatial data.” 

• Mobile Communication – AR also supports handheld mobile technology which can be also be 

accesses through a handheld scanner or camera device. The tech is useful as it can communicate 

spatial information easily and improves accessibility. 

 

In February 2007, “Global Hospitals Hyderabad organized the first-ever live VR surgical training 

for 700 doctors and students from across India.” The “VR feed from the operation theatre was live 

telecast on the sidelines of a medical conference where students -wearing VR headsets -witnessed 

laparoscopy surgery performed by foremost urologists” in the country. 

RFID tagging- 

Digital technologies are aiding many hospitals in increasing on premise physical security with its 

emergence. RFID tags are used to locate patients by tagging the wristbands of patients, employees 

and visitors’ badges. The function of RFID tracking to locate people in real time during urgent 

situation. “The same tagging system can be extended to certain pieces of equipment, including any 

robotic helpers within the hospital”.19  

“Patient Mantra” is being used by Apollo Hospitals Chennai which is an Icegen Real-time locating 

system (RTLS/RFID) which is used to for the movement of around 250 patients per day through 

a series of up to 26 diagnostic procedures. It helps to avoid delay related to the movement of patient 

from one checkpoint to another. “In the department-centric world of hospital management, 

however, one department's needs are not necessarily compatible with another department's 

priorities.” 

An effective tracking software of hospital and Orchestration of their resource plan of care for 

patient impacts a patient’s length of stay. “Length of stay, in turn, has a direct bearing on capacity 

management and, ultimately, hospital costs and revenues.”2 

  



AIM OF THE STUDY- 

1.To assess the digital initiatives taken in a tertiary hospital. 

2.To ascertain the medical consultation journey of healthcare consumers and their awareness of 

digital consultation services. 

 

 

RESEARCH QUESTION – What are the factors which influence choice of medical 

consultation and Common TAT for consultation? 

  



REVIEW OF LITERATURE  

In the report, “The effects of electronic medical record adoption outcomes in US hospitals”, 

researchers Yong-Fang Kuo and Jinhyung Lee1 studied the relationship between 30-day re-

hospitalization, length of stay, inpatient mortality, 30-day mortality, and basic EMR adoption. His 

overall approach focused on comparing outcomes for the 2 years before and after the year of 

adoption of Electronic Medical Records at 708 acute-care hospitals in the US during the 2000-

2007 period. The effects of EMR were looked at by two methods – 1) the outcomes by quarter for 

the period mentioned among hospitals which adopted EMR ; 2) the hospitals which adopted 

Electronic Medical Records to those that did not using a generalized linear model. 

End Results: The Hospitals that had adopted Electronic Medical Records experienced a 0.182% 

(at 95% CI: -0.218 to −0.002)  lower 30-day mortality, 0.11 days’ reduced length of stay but a 

0.19% (with CI at95%: 0.0006 to 0.0033) increase in 30-day re-hospitalization in the 2years after 

Electronic Medical Records adoption. The association of Electronic Medical Records adoption 

with results did also differ by type of admission of a patient (medical vs. surgical).   

In the 2018 report, “Impact of digitalization on patient experience”,2   Deloitte noted that 

technology is reshaping the relationship between all major participants of healthcare cycle - 

patients, healthcare providers and the healthcare providers. Connecting healthcare providers and 

patients, the treatments can be improved by use of real-time curated data.  

Digital technology indeed has “the expected potential to transform the healthcare industry in a 

sustainable way and it can balance out the relationship between medical professionals and 

patients.” The report stated that nearly 80% of the surveyed doctors believed tele-medicine is a 

better way to manage chronic diseases. In a survey of US healthcare consumers on telemedicine, 

it was discovered that about 48% were also for chronic disease monitoring, 49% patients were 

actually interested in using telemedicine in post-surgical care, while 32% were for minor injury, 

and 36% were interested in care while travelling. In 2017 alone, 78,000 new mhealth apps were 

added to smartphone app stores. The number of mhealth apps on the 2 platforms increased notably.  

From 2016 to 2017, iOS has recorded a growth rate of 20%  while android recorded a 50% growth 

rate. 42% healthcare apps encouraged the users to improve the monitoring and management of 

personal health. Such apps had a great range of use from chronic care management to personal 

monitoring to population health analysis. 

These developments have transformed healthcare from a provider-driven marketplace to a patient-

centric health ecosystem. Patients are now becoming increasingly engaged in and responsible for 

their own health as they utilize technologies more every day and as a result, help the providers add 

value to their patients.  

In the study, “PACS: from project to reality. Report of experiences on full digitalization of 

the radiology department of a major hospital”,  researcher W. Gross Fengels 3 performed a 

pilot study aimed to evaluate the time needed and resulting effects of a complete digitalization of 

a radiological department of a major hospital having about 28,000 in-patients, and about 35,000 

out-patients/year and 856 beds. Afterwards,  intensive preparations were performed, and the 

hospital-network was completed, within a 2-year period, all the radiological functions (excluding 

mammography), reporting stations, and the archives were changed to a complete digital workflow. 

All modalities, provided by 3 distinct companies, got connected by DICOM-work lists. The 

picture-files, about 4 GB/day, were automatically routed to the workstations (n = 10), where the 

reporting and file shows were performed to the digital archive and to the peripheral viewing-

stations (n = 44). The distribution of the digital pictures took place all over the hospital including 



the ORs and special units. It was noted that the complete digitalization increased the attractiveness 

and productivity of the radiology department and helped to shorten therapeutic and diagnostic 

decision-making.3 

 

In a study on “Measuring the operational impact of digitized hospital records: a mixed 

methods study by Philip J. Scott. 4 , “data was collected from OP consultations during follow up 

by non-clinical observers in two NHS hospitals with approach based on work sampling where 

there was specification of clinician time usage”. "“Quantitative data was analyzed using two-way 

ANOVA models and the Mann-Whitney U test.” “To qualitatively explore the experience of 

doctors who used digitized records a focus group discussion was done.” “With the help of these 

methods quantitative and qualitative results were synthesized.” 

 Results-  During the study 406 were analyzed. Significant difference was found in consultation 

time between hospitals where p =0.016 and with use of paper record the difference was found in 

consultation times between hospitals with p = 0.003. “Whereas with the use of digitized records 

there was also a significant difference in consultation times between specialties within hospital 

where p =0.001.” “When the outliers were excluded it was observed that there was no significant 

difference in the consultation time in the paper  records and manual records in the same hospital, 

either at site where p >= 0.285 or specialty level where p >= 0.122.” 

 It was confirmed during the focus group discussion the most recent document was an important 

document in the file of patient’s record as it contains most of the information which is required. It 

was also observed that digitization of medical records can be done in hospitals as I didn’t affect 

the operation in a detrimental way. “Inherent differences between specialties can outweigh the 

differences between paper and digitized records. “For digitized medical records to be reliable and 

usable the important factor is that the operational processes must be smooth and consistent.”  

  



METHODOLOGY 

STUDY SITE – A tertiary hospital in Gurugram. 

STUDY POPULATION: Healthcare consumers in India 

• Inclusion Criteria : Healthcare consumers of age between 20- 60 

• Exclusion Criteria : Healthcare consumers below 20 years of age and above 60 years 

STUDY PERIOD : The duration of study was 3 months starting from 17th Feb 2020 to 17th May 

2020. 

STUDY DESIGN : The study is Descriptive cross-sectional as no intervention was done and 

collection of relevant data is done at a given point in time to asses the knowledge and experience 

of healthcare consumers. 

SAMPLING – The sampling technique used was non probability convenient sampling because 

the sample population selected were conveniently available. The questionnaire was floated to the 

respondents through email and WhatsApp text. 

 SAMPLE SIZE – 80. This study includes respondents with age 20 onwards to 60 considering the 

respondents avail healthcare facilities. Diversity in the age of respondents give wide perspective 

about healthcare seeking behavior. 

DATA COLLECTION METHOD – Methodology includes questionnaire-based survey 

circulated among respondents of age 20-60. Sampling technique used was nonprobability 

convenient sampling. The questionnaire consists of 27 close ended questions. The secondary data 

was collected through review of research papers and relevant websites. 

DATA COLLECTION TOOL – The content of the questionnaire included various parameters  

related to medical consultation journey of healthcare consumers, their awareness on digital 

consultation services and their preference for different type of healthcare facilities. This study also 

focused on various factors influencing the choice of medical consultation and the factors causing 

delay in consultation. The questionnaire was developed based on the objective of the study and 

various literature review. 

DATA ANALYSIS – The data collected by the respondents was analyzed with the help of MS- 

EXCEL and the results are presented in the other section of this report. Pattern analysis in 

population was done using univariate analysis, and bivariate analysis using cross tabulation. 

Contingency tables were also prepared for cross tabulation of data under bivariate analysis. 

  



FINDINGS 

In the survey, participation by gender was higher from women (55%) than men (45%) 

Majority of the respondents belonged to the age group of 26-30 (46%) followed by 20-25 (45%) 

1. Healthcare facility preference among healthcare consumers 

 
Figure 1 - Healthcare facility preference among healthcare consumers 

 

 

• ~59% (47) of the respondents usually visit a Multiple specialty hospital while 30% (24) 

prefer to visit a local clinic 

2.  Choice of healthcare facilities on falling sick 

 
Figure 2- Choice of healthcare facilities on falling sick 

 

• When the respondents fell sick, 56% (45) preferred to consult a family doctor first, while 

22.5% (18) searched for a doctor online, and 16% (13) went to a renowned hospital and 

none of the respondents consider online consultation as a first action step 

o Women (59.1%) prefer to consult a family doctor more than men (52.8) 



o However, men (25%) are more likely to search online for doctors than women 

(20.5%) 

o But women (18.2%) are more likely to go to a renowned hospital than men (13.9%) 

o Men (8.3%) are more likely to consult a relative or a friend than women (2.3%) 

 

 

 

3. Turn-around time (TAT) for consultation in different healthcare facilities 

 

Figure 3 - Turn-around time (TAT) for consultation 

 

• 45%(36) respondents reported a wait time of less than 15 minutes for their last 

consultation and 37.5%(30) responded that they had to wait between 15-30 minutes 

o Respondents who visited a clinic reported slightly less wait time than respondents 

who visited Private hospitals for their last consultation  

o 17% of Private hospitals consultees reported instant consultation compared to 11% 

of Clinic consultees 

o More respondents reported a wait time of less than 15 minutes who visited clinic 

(48.1%) than those who visited a private hospital (44.7%)  

o A higher share of Clinic visitors (40.7%) reported a wait time of  

 

 



 

4. Awareness of doctor’s credentials 

 

Figure 4 - Awareness on doctor’s credentials 

 

• 75%(60)  of the respondents were aware of the doctor’s credentials 

o Comparing gender awareness, 80.6% of men reported awareness of credentials as 

compared to 70.5% of women 

 

 

 

  



5. In the next question, importance of multiple factors which influence the choice of medical 

consultation was asked 

 

 

 

Figure 5- Factors infuencing consultation 

 

o Doctor’s experience, specialty area, and availability were very important factors for 

the respondents 

o Hospitals served in and cost were less important factors 

 

 

Reasons for delay in consultation 

 

Figure 6 - Reasons for delay in consultation 
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• Majority of the respondents (35%) stated that the reason for delay in consultation is that 

the previous consultation went over time followed by the reason that the doctor was late 

(13.75%). 

 

6.  In the next set of questions, the awareness and usage of online consultation booking apps 

or portals was assessed 

 

 

Figure 7 – Awareness on consultation app or portals 

• About 79% (63) of participants were aware of online consultation booking apps and portals 

 

 

Figure 8 – Preference on online consultation 

 

 

 



• However only 53.8% (33) use the service of making an online appointment for doctor's 

consultation (directly or indirectly) 

 

o Also, only 57% of the participants who were aware of online consultation booking 

apps and portals, have made an online appointment for doctor's consultation 

o Among the individuals who make an online appointment, 67.4% have done so less 

than 2 times while about 28% have done it between 2-4 times 

 

 

 

Figure 9- Preference on online consultation 

 

• 67.4% (29) of the respondents make less than 2 online appointments for consultation 

 

 
Figure 10 – Online payment for consultation 

• 72% (31) responders also made a payment online at the time of booking a consultation 

 

 



10. The next set of questions dug into awareness of digital services which fall under the 

domain of EHR. 

 

Figure 11- Awareness on digital services 

• Majority (73.8%) of respondents (59) have to maintain/carry their old prescriptions when 

they visit a doctor 

o The remaining respondents were either not aware about storage of digital treatment 

history or their healthcare provider does not provide facility to digitally store 

patient’s past history  

 

 

Figure 12 – Satisfaction rate on Digital services 

 

 



• 66% of the respondents said they’ll be more than satsified if they didn’t have to 

maintain/carry their old prescriptions and reports when they visit a doctor 

 

 

Figure 13-  Awareness on digital services 

 

 

• 85% (68) of respondents said they were aware that some hospitals now maintain digitized 

records of their treatment history for future use and access 

o Male (86.1%) respondents showed more awareness than Female (84.1%) 

respondents  

 

 

 

 

 



 
Figure 14 – Awareness on digital services 

 

 

• 86.3% (69) said they were aware that some hospitals allow them to access their lab reports 

online without visiting the hospital 

o Female (90.9%) respondents were more aware than male (80.6%) respondents on 

accessing their lab reports online 

 

 

 

 

Figure 15 – Awareness on digital services 

 



• 71% (53) respondents were also aware that their doctor can see their reports, vitals, 

prescriptions without being present in the hospital in real-time in case they get admitted in 

a hospital 

11. Awareness on digital mode of consultation 

 

Figure 16 – Awareness on digital mode of consultation 

 

 

• 85% (68) respondents said they were aware that they can consult a doctor through video 

call or phone call 

o Female (86.4%) respondents were slightly more aware than their Male (83.3%) 

counterparts on telemedicine based mediums of consultation 

 

 
 

  



12. In the next set of questions, the respondents experience and preference of telemedicine 

mediums were assessed. 

 

 

Figure 17 -  Digital consultation preference 

 

• 40% (32) respondents said they had consulted with a doctor on call or video 

 

Figure 18 – Online consultation rating 

• Respondents rated their experience of Voice Call (71.9%) and Video (68.8%) consultation 

highly 

 



 

Figure 19- Digital consultation preference (most preferred) 

 

• 59.4% (19) respondents choosed In-person consultation  as the most preferred medium of 

consultation followed by 31.3% (10) voice call  

 

 
Figure 20 – Digital consultation preference ( least preferred) 

 

 

• 68.8 % (22) Respondents preferred chat the least.  

• Also, Out of the total respondents who visit multiple speciality hospital 63.83% make 

online appointments 

• 73 % of the respondents who visit private hospitals prefer to engage with a healthcare 

facility which provide 24*7 consultation at a cost 

  



CONCLUSION 

As part of a trillion-dollar industry, hospitals can greatly benefit from digitization. In fact, some 

hospitals already use technology to ensure better patient management and care. While a few in the 

industry complain about the new ways for healthcare deliverance, the ones who have adopted these 

new ways reap rewards of the first-mover advantage that has strengthened their position for years 

to come. 

Digitization makes it easier for patients and hospital professionals to remain on the same page. As 

seen from the survey most patients are aware of the offerings provided by their choice of hospitals. 

Also, gone are the days when a patient had to maintain a thick file of medical records or stand in 

que for appointment for every medical appointment. Particularly with medical emergencies, 

patients used to be at the mercy of the attendants who may or may not be acquainted with the 

patient’s profile. Digitization has removed these roadblocks to keep both patients and their doctors 

well informed of every situation. 

Although awareness levels are high among patients of these initiatives, some use a hybrid approach 

of sticking to the old traditions related to some aspect areas such as not using online booking that 

frequently or consulting a doctor in person or preferring a call instead of video based platforms 

which are more efficient mediums. 

To address these issues, hospitals will need to deliver the last mile push using digital media for 

higher awareness and adoption of these services. Demonstrations can also go a long way in helping 

patients switch from preferring traditional solutions to digital ones.  

Digitization is growing rapidly and is clearly here to stay. Despite being shunned by professionals 

and patients on some fronts, the technology is rapidly becoming a norm and embracing it will only 

benefit the patients. 

 

 

 

 

 

 

 

 

 

 

 

 



SUGGESTIONS 

o Hospitals should identify the inhibitions of consumers and try to end them  to 

enable transition to telemedicine 

o A good search ranking or online advertisement campaign can help acquire more 

customers. Hospitals should increase their digital marketing (SEM) and search 

ranking (SEO) initiatives as searching for doctor online is the second most 

common action performed by someone when they fall sick 

o Telemedicine benefits for patients should be promoted with a focus on time 

saving for patients to overcome dissatisfaction. Telemedicine should also be 

pitched as first consultation medium for higher efficiency. 
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