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Abstract
Objectives: The objective of this paper is to propose a new and effective method of communication between hospitals and 
patients for the treatment and rehabilitation process leading to higher patient retention and lowered lapse of treatment. 
Methods/Statistical Analysis: The method used for this communication is a culmination of Cloud Telephony and Web 
technologies. Interactive Voice Response System, SMS and mailing services are the main components involved in sending 
and receiving information between the hospital and patients. The method used to get information from the patients is 
through Dual Tone Multiple Frequencies (DTMF) tones, which get generated every time a user presses a button on his (or) 
her phone.  Findings: It has been found that IVR communication is more effective and consumes lesser human labor than 
all other reminder techniques in the current times. IVR has proved effective mainly because the hospital communications 
are generally one sided. When using automated systems like cloud telephony it has been found that the system will fail to be 
without proper pattern recognition algorithms and solutions built to work in a variety of conditions. The proposed system 
has the potential to influence and enhance the patient-hospital communication because it has a database of information 
about the patient and a way of communication that is easily relatable to human beings coupled with algorithms which take 
into account the various possible scenarios that could happen at the user end. Calls made by the system are customized 
based on patient details: to communicate with illiterate patients the IVR call can be made in their own native language. The 
novelty of the system is that it not only helps hospitals with screening, surveying and providing preventive solutions but 
also helps in the treatment process. Application/Improvements: The applications of the system are as vast as the types 
of communications that hospitals and patients have. The system can be modified to fit all hospital-patient communication 
requirements. The system can be improved by adding more communication channels like mobile apps and also by 
improving the call logistics using machine learning concepts.

1. Introduction 
Patient hospital communication is a vital part of any 
treatment. Patients are always in need of information and 
clinical help however it is not easy to get these without 
going to the hospital. Diseases like cancer cannot be cured 
in a single session or two but need a long term treatment, 
meaning the patient must frequently visit the hospital. 
Since many cancers are malignant it is very important 
for both hospitals and patients to ensure that the patient 
undergo regular check-ups. In this situation the patients 
must be informed beforehand about their appointments. 

Since there will be hundreds of patients in a hospital, the 
appointments will take a lot of time to schedule. Therefore 
we need to inform the patients in a reliable way and get a 
confirmation from them. Adyar Cancer Institute, a can-
cer specialty hospital rated as the Top Ranking Centre 
in India by World Health Organisation (WHO) sees 
1,25,000 patients annually who are drawn from all over 
India, parts of South and South East Asia. Over 66% of 
them are indigent and are treated free of charge.

To make sure patients come for regular check-ups 
Adyar Cancer Institute reminds its patients about their 
appointments by sending letters. Writing and posting let-
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ters for each patient based on their language is a herculean 
task; this can be solved by our system in an efficient way 
by making Interactive Voice Response (IVR) calls to the 
patients. Using IVR we can communicate with patients 
in their native language through an automated phone call 
and remind them about their appointments. We can also 
call multiple patients in parallel at the same time, reduc-
ing the time of this process.

The proposed communication system may also be 
included as a special feature in a general healthcare suite1.

The proposed system acts as a multichannel commu-
nication between the patient and hospital as it uses both 
SMS and IVR channels. Our system can readily integrate 
with Med Mantra (a healthcare system developed by TCS) 
to manage the patient details in hospitals and being used 
by Adyar Cancer Institute. 

The IVR solution has been used in the healthcare 
domain for some time now and has given very good 
results, this is the main motivation behind this paper in 
addition IVRS have been used for surveys and have been 
found effective2. Some related works are as follows:

1.1 Use of Interactive Voice Response to 
Improve Colorectal Cancer Screening 3

This paper explores how cancer screening can be improved 
by the intervention of an IVR to encourage colorectal 
cancer screening. The IVR intervention was associated 
with a 32% increased likelihood of CRC screening.

1.2 Interactive voice Response Reminder 
Effects on Preventive Service Utilization4

This study evaluated the effects of IVR system remind-
ers to Managed Care Organization (MCO) members to 
obtain mammograms, Papanicolaou (Pap) tests, and 
influenza immunizations. There is justification for more 
IVR interventions and research to enhance MCO mem-
bers’ preventive service utilization.

1.3 IVRS in Health Care Services5

Recent advances in telecommunications technology have 
created opportunities to enhance the quality of health 
care services through telehealth, the use of telecommu-
nications and information technologies to deliver health 
care. However, the diverse technologies and applica-
tions encompassed by telehealth have tended to confuse 
discussions of the effectiveness of these programs. An 

Interactive Voice Response System (IVRS) is a simple, 
yet effective telehealth application that improves access 
to health care by continuing care beyond the hospital 
setting, with specially tailored programs that are easily 
accessible to patients around the clock.

The first hospital to use the system will be Adyar 
Cancer Institute, Chennai, India they will use it to remind 
their cancer patients when he/she must visit the hospital 
next. Both hospitals with and without a hospital manage-
ment system can use this system.

2. Methodology
Cloud computing is an internet based computing system 
where services are provided on demand and paid for per 
use. Cloud providers pool together a large number of com-
puter resources and allow clients to access these resources 
as needed. There are commonly three types of services 
which are provided on the cloud: Software as a Service 
(SaaS), Platform as a Service (PaaS), and Infrastructure 
as a Service (IaaS). The new trend in cloud services is 
Communication as a Service (CaaS).Cloud communica-
tion is way of communication where we can reach a vast 
number of clients through IVR, SMS and e-Mail. Both 
SMS and e-mail are traditional way of communication 
whereas IVR is a new cost effective, flexible method that 
allows for a feature rich, automated phone call to convey 
information and get feedback. Ozonetel Systems is one 
of the market leaders in providing cloud solutions, their 
cloud IVR solutions are provided through KooKoo. It 
provides 4 shared and one dedicated port from its E1 tele-
communication line allowing us to make multiple calls 
concurrently. 

Multi-channel communication system for healthcare 
requires a powerful web based programming language 
to interact with the cloud telephony system and also 
develop an IVR application; hence PHP is chosen to be 
the primary language in the system. PHP is open source 
platform independent and secure language which sup-
ports all the major web servers and databases.

The KooKoo PHP API which consists of the methods 
needed to make and manage an IVR application is used to 
develop the IVR application and call schematics according 
to the hospital requirements. The KooKoo API is a simple 
request and response web API which communicates using 
an xml based mark-up language called KooKoo Tunes. 
The requests and responses can be handled more effec-
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tively using the PHP library. The IVR application written 
in PHP is hosted in a publically accessible server, so that 
KooKoo can use it to relay the call. The calls are initi-
ated by the hospital administration through a local web 
application which is also developed in PHP. Specific algo-
rithms are used in call scheduling and call processing in 
order to handle high loads and peak traffic. The SMS gate-
way of KooKoo is also connected to the IVR application 
to send confirmation messages and to notify those who 
do not attend the IVR call. The SMS can be initiated only 
through the KooKoo PHP API. A chat and e-mail server 
are setup in-house to allow for the patients and adminis-
tration to interact. All the communication initiated by the 
hospital will contain zip code information which will be 
used by the system to communicate in the patient’s native 
language. The native language feature and call logic have 
been designed to be able to effectively communicate with 
illiterate6 and elderly patients too. Hence the system uses 
an inclusive design methodology. The inclusive design 
adds to the advantage of human voice7 that an IVR gives 
over typical channels like SMS and e-mail.

3. System Architecture
The entire system is divided into two main parts: the 
admin module which is a web application that initiates 
all the communications and an IVR application which 
defines the call logic and SMS communications. The 
administrative module allows the admin to upload the 
patient reminder information through an excel sheet. 
Then the reminder calls can be scheduled in the sched-
uling page. The call scheduler sends the patient phone 
number to the IVR platform (KooKoo) which calls the 
patient with the IVR application module’s logic. KooKoo 
is a cloud telephony platform and the IVR application is a 
custom logic written to define the voice and features that 
are provided in the phone call. In the call there are four 
options: 1. Repeat information, 2. Agree with appoint-
ment date, 3. Disagree with appointment date, and 4. Send 
a feedback through voicemail. The call report with details 
about the call status, patient reply and other information 
are stored in call report database. The reminder module 
checks the call report database to call patients who have 
missed the reminder call. The administrative module also 
has a detailed reports page that gives information about 
all the reminder calls made. The inputs from a call are 
taken using Dual Tone Multiple Frequencies (DTMF) 

tones. The SMS feature is implemented using the KooKoo 
SMS gateway and a chat and email servers are setup in the 
website to facilitate communication between patients and 
the administration. The whole system has been shown in 
the system architecture (Figure 1).

Figure 1. Multi-channel communication system architecture

4. Algorithms

4.1 Call Scheduling
Input: Patient Details from database, Uploaded date
Output: 

Receive uploaded_date
Display patient_list
Compute patient_count
while i <= patient_count
Extract the primary contact number and state code
Send number and code to KooKoo
Increment i
End

4.2 IVR Application
Input: Patient contact number, reminder date, state 
code
Output: 

Play introduction audio
play reminder information
Get DTMF Tones from patient
Send DTMF data, sequence_id, call_duration, status

4.3 Call Analysis and Report
Input: Patient call logs, date
Output: 

Retrieve call records
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Read date
Analyse call_record and compute categories
Initialise categories: A,B,C,D
Initialise I = patient_count
retrieve xi = patient_id
retrieve ti = 
while i<=500
If ti =0 then A[] = xi 
If 0 < ti <= 10 then  B[] = xi

If 10 < ti <= 30 then  C[] = xi

If  ti >30 then D[] = xi

End.

5. Conclusion
Hence the proposed system will increase patient retention 
and help provide sophisticated care and treatment in and 
effective manner. 
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