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Abstract—Owing to people’s busy schedules and their forgetfulness or 

loss of memory due to age, many a times they miss their medication 

dosage meant to be taken at a specific time. Apart from the factor of 

forgetfulness, sometimes the patients (specifically in the case of elderly 

and blind people) are unable to read the names written on the medicine 

packets which may lead to intake of wrong medicines. These factors 

lead to medication non-adherence which may result in negative 

consequences for the patient. This is a critical problem for Medical 

Researchers as it hampers treatment success [1]. This paper proposes 

the design of an automated system which reminds people (majorly the 

elderly people living in the rural areas) of their medication schedule and 

can also bypass the requirement of the search of which medicine to 

intake at a specific time.  

Keywords—Medication Non-Adherence; MedAssist, Prescription 
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I. INTRODUCTION 

Medication adherence is the degree to which a patient 

correctly follows the medical advice.
 

[3] Medication non-

adherence is referred to negligence and delays in taking your 

medicines, not following your prescriptions [4] or even 

neglecting medication because of ethnicity and cultural influence 

[2]. Apart from this, Medical Non-adherence also refers to un-

prescribed poly-pharmacy, altering medications, and taking 

medications in combinations [5].  [2] Studies show that in 

developed countries, medical adherence is about 50%. The 

situation in developing countries is even worse. 

The problem of medication non-adherence is critical in case of 

our country, specifically in the rural areas because of 1) 

Forgetfulness in the case of elders, 2) Inability to read and 

understand the prescription and the names on the medicines, and 

3) Lack of resources and knowledge to utilize the various mobile 

based medication reminder applications[6]. Medication non-

adherence can have severe negative consequences for the 

patient.It may lead to adverse outcomes like health related 

problems, and even increased duration of treatment with higher 

cost [4]. 

The available solutions can be divided into Software based 

and Hardware based methods. The majority of the software based 

solutions comprises of various medication reminder applications 

for several mobile based platforms which cannot be used by 

illiterate and elderly rural Indians. The device proposed in this 

paper is a hardware based solutions. It is required to be fed in 

with the medication pills and their schedule by the doctor, the 

doctor’s assistant or some literate family member (hereby 

referred collectively as the “caretaker”). The device then notifies 

the patient at the required time. 

A. Proposed Solution 

MedAssist is proposed as a device-based solution to the 

mentioned problem faced by rural Indians. It keeps your 

medicines as well as the schedule to take them. It tackles the 

problem of forgetfulness and memory loss in elderly people and 

efforts have been made to make this device usable for the 

differently abled. MedAssist is designed assuming no medical 

knowledge or literacy on the part of the patient. It assumes the 

presence of a Caretaker who could program the device using its 

simple interface for the use of the patient. More details about the 

working procedure of MedAssist are mentioned in the upcoming 

sections. 

B. Organization of the Paper 

 The paper has been organized in the following manner. 

Section II presents the proposed design of the MedAssist, Section 

III presents the implementation details of various modules, 

Section IV presents the Results and Section V concludes the 

paper. Appendix A is the total bill of items and Appendix B has 

all the codes attached. 

II. PROPOSED DESIGN 

MedAssist is made up of two major components: MedAssist 

Box and User-Tag. Figure 1 presents an overview of the design. 

 
Fig. 1:  Overview 

The box contains multiple small compartments in which only one 

particular medicine will be kept in each. The box has an LCD and 

a Keypad to interact with the user and has LED’s, vibrators and 

buzzers for notifications. It is connected via RF transmission to 



 

the User-Tag which is a small device to be kept by the patient at 

all times.  

The schedule of each medicine for the patient needs to be 

programmed into the MedAssist Box by the caretaker. It tracks 

the schedule, notifies the patient, and all the patient has to do is 

take the medicine kept in the box indicated by a light/vibrator.  

Apart from time of the medicine, it stores information like 

number of pills to be taken and for how many days the medicine 

is to be taken. 

The Working is broken into parts: 

Step 1: After getting the medicine prescriptions, the caretaker 

puts the medicines in compartments (one type in each) and sets 

the schedules for all the medicines using the on-device Keypad 

and LCD. 

Step 2: After Step 1, all the required info is with the device. It 

keeps track with a real time clock. When the time comes to take a 

pill, it notifies the user. 

Step 3 (Notification): It notifies the user by making a loud noise 

with a buzzer installed in the device and also uses RF 

Transmission to the “User Tag” with the user. The indicator light 

next to the compartment with the medicine scheduled to be taken 

will also turn on, and an attached vibrator is turned on (for the 

blind). The light/vibrator is connected to the compartment lid, and 

when that will be opened, they will go off (i.e. the device will 

assume that the user opened the compartment to take the 

medicine). 

This system is designed for rural India as the major benefit is 

that it assumes no knowledge on the part of the patient. All that is 

required is to that once notified, the patient takes the medicine 

which has corresponding indicator (light / vibrator) on. 

III. IMPLEMENTATION DETAILS 

MedAssist has one TI MSP430FG4618 Microcontroller Unit 

(MCU), two TIMSP430 RF Launch-pads and one 4X4 Keypad as 

its major components. The MCU along with the Keypad make the 

major device (The MedAssist Box) and TI MSP430 RF 

Launchpad make the “User-Tag” to be kept with the user for 

efficient notifications.  

A. Hardware Implementation 

Hardware Implementation is explained in two parts 1) The 

MedAssist Box and 2) User-Tag.  

1. The MedAssist Box: A TIMSP430FG4618 

microcontroller is the back end of this device. It is set to Low 

Power Mode, when there is no activity, to save power. Its LCD 

and a 4X4 Keypad make up the User-Interface of the device. A 

buzzer and a main LED are placed on the MedAssist Box both of 

which are triggered during the alarm time. Keypad controls are 

shown in Fig. 2. The MedAssist Box has 5 compartments for 5 

different types of medications. Each Compartment has one LED 

and one Vibrator which indicate the particular medication 

compartment during a particular alarm time.  A push button is 

incorporated in each compartment as a sensor. This way, MCU 

can track whether user has opened the compartment during the 

alarm time or not. One SN74LS138 Decoder IC is used to send 

the signal to the LEDs/Vibrators and one SN74LS148 Encoder IC 

is used to receive the signal from sensors of the compartments.   

The circuit is designed on a PCB. At the time of an alarm, The 

MCU sends the signal to the LEDs/Vibrators and also a TI 

MSP430 Launchpad having a CC110L transceiver RF module, 

which transmits the signal to User-Tag. 

 
Fig. 2:  The Keypad layout 

2. The User-Tag: The User-Tag has one TI MSP430 Launchpad 

with a transceiver RF module CC110L, one buzzer and one Reset 

button. The transmitter end of the RF module is attached with the 

MedAssist via MCU. The MCU triggers the transmitter at the 

time of an alarm which then sends a signal to the receiver end of 

the RF module which is attached with the User-Tag. The buzzer 

on the User-Tag turns on upon reception of this signal. A reset 

button is available on the User-Tag which turns off the alarm and 

puts it on a snooze mode to notify the user again after 15 minutes. 

The reset button does not turn off the alarm of the MedAssist 

box, which is terminated only when the patient takes the 

medication. This way, the patient can receive the notification 

even being far away from the MedAssist device. 

B. Software Implementation 

This section explains how the various functionalities of 

MedAssist are programmed.  

 

Fig. 3:  Functionalities of MedAssist 

1. The MedAssist Box: MedAssist Box has one TI 

MSP430FG4618 microcontroller, one TI MSP430 RF Launchpad 

and a 4X4 Keypad. It contains all the medicines and is the main 

hardware of the whole concept. The microcontroller is the key 

component as it stores all the schedules, takes input from the user 

via the 4X4 Keypad and notifies the user using the RF Launchpad 

connected to it. Being a Low Power MCU, it is generally in 

LPM3 (Low Power Mode) and is triggered by interrupts.  

 



 

The different modes are explained below: 

Home: By default, the device is set in Home mode which 

shows Real Time Clock (RTC) on LCD screen and the 

microcontroller is in its Low Power Mode with interrupts 

enabled. In the event of an interrupt, it exits low power mode, 

executes the desired function, and goes back into low power 

mode. Notification of an alarm is an internal interrupt function 

and rest are external hardware interrupts caused due to pressing 

buttons on 4X4 Keypad or opening pill-boxes.  

While (1) {   

    If (no activity for some time) 

        Go to Low_power_mode; 

Else { 

    If (Interrupt “Notifications” triggered) 

        Notifications (); 

    If (Interrupt “Set an alarm” is triggered) 

        Set_Alarm (); 

    If (Interrupt “List of alarms” is triggered) 

        List_Alarm (); 

    If (Interrupt “List of missed alarms” is triggered) 

        Stack_Alarm ();} 

} 

Fig. 4: Pseudo-Code for Interrupts 

Set an alarm: Pressing one specific button on the Keypad 

triggers the interrupt corresponding to ‘Set an Alarm’. The device 

wakes up from low power mode and calls ‘Set_Alarm’ function, 

executes it and goes back to Low power mode. 

Enter No. of medication box; 

Enter No. of days of medication; 

Enter No. of pills at each time; 

Enter No. of alarms per day; 

for (No. of alarms per day){ 

    Enter the alarm (hours & min); 

    Add the alarm to the list; 

} 

Return to Home; 

Go to Low Power Mode; 

Fig. 5: Pseudo-Code for Set_Alarm() 

List Alarms: To view the list of alarms that are fed in the 

device, a button on the Keypad corresponding to “List_Alarm()” 

can be pressed. It displays the list of alarms which can be 

navigated using buttons on the Keypad. User also has the option 

to delete any particular alarm using the Delete button.  

Show the first alarm in the sorted list; 

If (Up or Down arrow pushed) { 

        show the next/previous alarm in the list; 

} 

if (Delete button pressed ) 

        delete(current alarm); 

Return to Home; 

Go to Low Power Mode;} 

Fig. 6: Pseudo-Code for List_Alarm() 

Notification: When the time of an alarm matches with the 

Real time clock of MCU, Notifications interrupt is triggered. 

Flowchart of Notifications is shown in Figure 7. As the 

Notification interrupt is triggered, the MedAssist Box buzzer is 

activated and the LED and Vibrator of the corresponding 

compartment along with the main LED turn on.  

The MedAssist Box also sends a RF signal to User-Tag to 

notify the user. If the user sends a reply signal to the MedAssist 

Box by triggering a push button on the User-Tag, MedAssist 

assumes that it has notified the user and it waits for user to take 

the medicine. If the user then takes the right medication, the LED 

on the compartment goes off and MedAssist waits for next alarm 

time. If user does not take the medication in allocated slot time, 

User-Tag again notifies him for every 15 min in next 1 hour. If 

there is no response from the user for 1 hour slot time, MedAssist 

adds this alarm to the ‘List of missed alarms’. 

 
Fig. 7: Flowchart for Notification() 

List Missed Alarms: When the user does not take the notified 

medication in the 1 hour time-slot, MedAssist assumes that there 

is no response from the user and adds that particular alarm to the 

‘List of Missed Alarms’. To view the ‘List of Missed Alarms’, 

trigger the interrupt corresponding to “Stack_Alarm()”. It 

displays the List of Missed Alarms which can be navigated using 

buttons on the Keypad. The Caretaker/Patient can use this to 

know about missed medications, contact their doctor to know 

how to proceed further. They can then delete that particular alarm 

from this list using the Delete button. 

Show the recent missed alarm; 

If (Up or Down arrow pushed) { 

       show the next/previous alarm in the list; 

} 

if (Delete button pressed ) 

       delete(alarm); 

Return to Home; 

Go to Low Power Mode; 

Fig. 8: Pseudo-Code for Stack_Alarm() 



 

2. The User-tag: The User-tag has been developed using the 

MSP430G2553 Launchpad Kit integrated with an RF module 

(CC110L). Both the ends of the RF module, viz. the transmitting 

end attached with the MedAssist Box and the receiving end 

designed for the “User-Tag”, are built using transceivers. The 

flowcharts for the working of the transmitter and receiver are in 

Figures 9 and 10. 

 
Fig. 9: Flowchart for Transmitter 

 

 
Fig. 10: Flowchart for Receiver 

The MSP430FG4618 triggers the transmitter at the time of an 

alarm and the transmitter sends a signal to the receiver end. The 

receiver then turns on the Buzzer of the User-tag. The buzzer will 

go off when the alarm signal goes off or if the patient pushes the 

‘Reset’ button of the User-tag. The transmitter is triggered by the 

notification interrupt of the MCU. It starts off an alarm, at an 

interval of every 15 minutes, with Snooze for 30 seconds. 

Whereas, if the patient presses the 'Reset' button at the User-tag, 

an acknowledgment is sent to the transmitter, that the notification 

has been seen by the patient. If the patient does not take the 

medicine in the next 15 minutes, the transmitter resends the alarm 

signal.  

IV. RESULTS AND DISCUSSIONS 

We validated the effectiveness and advantages of our 

proposed methodology by doing software testing. Each module 

of the program was verified with various test cases. The device 

was programmed in such a way that it uses the available memory 

of TI MSP430 MCU efficiently. The prototype was well designed 

to implement all the software modules and tested with all possible 

cases. Some extra space was kept so that the patient can also keep 

the contents of the First Aid kit in the MedAssist box. All the 

basic functionalities mentioned in the proposed solution were 

successfully implemented in the prototype. The device has been 

demonstrated through the attached Figures 11 and 12. 

 
Fig. 11: Prototype of MedAssist 

Taking into consideration the existing devices and the device 

proposed in this paper, the differentiating and newly added 

features are described below. We estimate the cost of the 

proposed device to be nearly $25 after optimization. It is quite 

less when compared to the existing devices whose cost varies 

from $50 to $800[7]. A novel functionality in the proposed 

device is the Notification system: the indicators on the box and 

the User-tag. The User-tag uses wireless communication, thus 

making it possible for the user to sense the notification even when 

he/she is very far away from the device. The pills are to be kept 

within the medication packet inside the kit. Thus all the crucial 

important about the medicines, like their expiry dates, directions 



 

to use, etc. are preserved for future reference. The device is 

completely battery operated as opposed to other existing devices, 

which makes it even more usable for rural households in India. 

 
Fig. 12: Notification Process of MedAssist 

The prototype suffers from some limitations as well. It is built 

using TI MSP430FG4618 MCU which has limited memory, and 

therefore, there is a limitation on maximum number of alarms 

that it can store. The size of User-Tag is very large and can be 

reduced. Since here we are using a complete Launchpad as the 

User-Tag, we can argue that the size can be reduced by using a 

simplified RF Module. The prototype currently has only five 

compartments, which restricts the maximum number of 

medications to five. It also doesn’t provide any meaningful 

assistance for medications like injections etc. 

V. FUTURE SCOPE 

Extensive user testing is required for the device to comment 

about its usability and reliability in the rural environment. With 

required changes, MedAssist can be mass produced for usage in 

rural India. Since we are using components like complete MCU’s 

and Launchpads for simple operations, we argue that the device 

can be made feasible for poor people. There are also a couple of 

features that we plan to add to MedAssist. We plan to use a 

smaller RF module so as to make the User-Tag similar to a wrist-

watch. Adding voice-based prompts such as ‘Take this medicine 

after lunch’ and ‘Take this medicine before dinner’ can increase 

the usability of the device as well. Also, a mobile based app 

instead of RF user tag can be developed targeting urban crowd in 

the country. This app can also be used to track the intake of 

medicines by the patient. 
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