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ABSTRACT 

Hospital Acquired Infection refers to the infection the patient did not have when they enter the hospital but acquired it during their 

stay. This is one of the major challenges in healthcare industry as it causes millions to die worldwide. Hand washing is the single most 

important procedure for preventing such infections. But Health Care Workers like doctors and nurses often forget to wash their hands 

before interacting with a patient. Contaminated healthcare workers hands continue to play a major role in transmitting infections, 

contributing to prolonged hospital stays, long-term disability and increased bacterial resistance to antibiotics, high costs for hospitals 

and patients, and ultimately to death. The project proposed here has the potential to remove this problem 100 percent.  
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1. INTRODUCTION  

Millions of Patients die worldwide because of Hospital Acquired 

Infection. Intelligent Hand Hygiene Recording and Reminding 

System, is an innovative solution that actively reminds busy 

healthcare workers to wash their hands, and records all hand-

washing events and patient-staff interactions in the hospital 

environment. The U.S. CDC (Center for Disease Control and 

Prevention) estimates that one of every 20 patients gets a 

hospital-acquired infection each year resulting in the loss of 

numerous lives and an estimated $28 billion dollars annually for 

the American health-care system. Originally developed out of 

research at the University of Florida health net is designed to 

help stem the spread of these infections by recording all "hand 

hygiene events" in a hospital and gentle reminding healthcare 

workers to wash up before they interact with a patient. The 

system works using a combination of wireless sensors and 

device feedback notifications. After washing up with soap or gel 

healthcare workers place their hands under a wall mounted 

health net sensor. When this device detects there is alcohol on 

the workers hands it sends out a wireless "clean" message to a 

badge worn on the care providers shirt where it uses an LED to 

glow green to notify the patient of the process. Near a patients 
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bed an additional wireless sensor also looks for the message and 

if not detected will use the badges buzzing notification system to 

remind the worker to wash their hands before interacting with 

the patient. All of these interactions are recorded in real time 

showing exactly who on the staff is washing properly. A health 

care workers ID, and the time and location of the interaction are 

all passed onto "HyMarks" the real -time reporting database 

where administrators can review the data and issue 

noncompliance warnings to individuals or specific units of a 

facility. 

  

2. IMPORTANCE OF HAND HYGIENE  

Hand hygiene affects the quality of healthcare every moment of 

every day across the globe. In the United States alone, more than 

270 people die each day from an infection contracted while at 

the hospital. Healthcare associated infections (HAIs) exact a 

tremendous toll, resulting in increased morbidity, mortality, and 

adding from $28 billion to $40 billion each year. Studies indicate 

that many HAIs are directly related to pathogens transmitted 

from patient to patient via the hands of healthcare workers, 

which occurs when workers fail to follow the Centers for 

Disease Control and Prevention (CDC) guidelines for hand 

hygiene. In October 2008, the U.S. Center for Medicare and 

Medicaid Services (CMS) issued a final ruling denying hospital 

payments for hospital stay costs related to certain HAI. 

Moreover, most states now require mandatory public reporting 

of infection rates by hospital and publish this information. In 

these states, a consumer can review this information and opt for 

a hospital reporting the lowest rate of HAIs. Similar concerns 

exist in other industries, such as those relating to the processing 

and preparation of food. Retail outlets such as restaurants and 

grocery stores, and other institutions such as nursing homes, are 

subject to the U.S. Food and Drug Administration's Food Code. 

In addition to requiring employees to wash their hands, the Food 

Code requires employers to monitor their employees' hand 

washing. Despite such extensive efforts to ensure that proper 

hand hygiene is performed, more than a quarter of all food-borne 

illnesses are thought to be due to improper hand washing, and it 

is estimated that food-borne diseases cause approximately 76 

million illnesses, 325,000 hospitalizations, and 5,000 deaths in 

the United States each year. 

 

3. BLOCK DIAGRAM  

After applying cleaning gel in his/her hands, a healthcare worker 

must place them under a HyGeneNet Sensor Mote which has the 

ability to sense the chemical and sends a wireless ñall cleanò 

message to his or her HyGeneNet Badge Mote, which then 

blinks green. When the healthcare worker approaches a patient 

bed, the HyGeneNet Monitor Mote above the bed checks if the 

badge is transmitting an ñall cleanò signal. If the badge is not 

green, the badge vibrates, reminding the healthcare worker to 

wash. A Report of hand-washing pattern of all the healthcare 

workers will be generated and available at the hospital 

management in real time using HyGeneNet PC Mote for later 

analysis in desktop/laptop computers. Additionally the system 

also records the database in a Micro-SD card flash memory for 

mobile access. HyGeneNet nodes uses the ARM Cortex-M3 

microcontroller and the IEEE 802.15.4 wireless network 

protocol stack optimized for low-power, low-data rate and cost-

sensitive applications. IEEE 802.15.4 network helps HyGeneNet 

to track all hand-washing events, as well as which patient bed 

each healthcare worker has visited, allowing hospitals to 

effectively monitor adherence to hand hygiene protocols. It is an 

electronic hand hygiene recording and reminding system. It 

records all hand hygiene events in the hospital and reminds 

healthcare workers to wash before interacting with a patient. 

Figure shows the block diagram of Intelligent Hand Hygiene 

Recording System which consist of Fingerprint sensor, chemical 

detecting sensor, microcontroller, GSM module, LCD, Liquid 

Dispenser and liquid outlet. This all is working on DC power 

supply and connected to mobile using GSM module which 

records the hand hygiene in tracking system. 
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Figure-1: The block diagram of ñIntelligent Hand Hygiene Recording system". 

 

4. COMPONENT  

4.1.  ATMega 328 Microcontroller  

The Atmel 8-bit AVRRISC-based microcontroller combines 32 

KBISP flash memory with read-while-write capabilities, 1 KB 

EEPROM, 2 KB SRAM, 23 general purposeI/Olines.[4] 

ATmega328 is an 8-bit and 28 Pins AVR Microcontroller, 

manufactured by Microchip, follows RISC Architecture and has 

a flash type program memory of 32KB. It has an EEPROM 

memory of 1KB and its SRAM memory is of 2KB. It has 8 Pin 

for ADC operations, which all combines to form Port A (PA0ï

PA). It also has 3 built-in Timers, two of them are 8 Bit timers 

while the third one is 16-Bit Timer. Must have heard of Arduino 

UNO, UNO is based on atmega 328 Microcontroller. Itôs UNOôs 

heart. It operates ranging from 3.3V to 5.5V but normally we use 

5V as a standard. Its excellent features include the cost 

efficiency, low power dissipation, programming lock for security 

purposes, real timer counter with separate oscillator. Itôs 

normally used in Embedded Systems applications.  

You should have a look at these Real Life Examples of 

Embedded Systems, we can design all of them using this 

Microcontroller. ATmega-328 is an AVR Microcontroller 

having twenty eight (28) pins in total. All of the pins in 

chronological order. 

 

4.2.  Finger Print Sensor 

This is a finger print sensor module with TTL UART interface 

for direct connections to microcontroller UART or to PC through 

MAX 232/USB-Serial adapter. The user can store the fingerprint 

data in the module and can configure it in 1:1 or 1:N mode for 

identifying the person.[1][5] 

These modules come with FLASH memory to store the 

fingerprints and work with any microcontroller or system with 

TTL serial. These modules can be added to security systems, 

door locks, time attendance systems, and much more.[1][5] 

 

4.2.1. Specifications 

Hereôs the specifications of the fingerprint sensor module 

weôre using Voltage  supply: DC 3.6 to 6.0V .[5] 

ǒ Current supply : < 120 mA 

ǒ Back light color : green 

ǒ Interface : UART 
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ǒ Bad rate : 9600 

ǒ Safety level : five(from low to high: 1, 2, 3, 4, 5) 

ǒ False Accept Rate (FAR) : < 0.001% (security level3) 

ǒ False Reject Rate (FRR) : < 1.0% (security level3) 

ǒ Able to store 127 different fingerprints. 

 

4.3.  GSM Module 

The GSM modem is a specialized type of modem which accepts 

a SIM card operates on a subscriberôs mobile number over a 

network, just like a cellular phone. It is use in project for sending 

message.[5]. The SIM 800A modem has a SIM 800A GSM chip 

and RS 232 interface while enables easy connection with the 

computer or laptop using the USB to the Serial connector or to 

the micro-controller using the RS 232 to TTL converter. 

Once you connect the SIM 800 A modem using the USB to RS 

232 connector, you need to find the correct COM port from the 

Device Manager of the USB to Serial Adapter.[3][5] 

Then you can open Putty or any other terminal software and 

open a connection to that COM port at 9600 baud rate, which is 

the default baud rate of this modem. Once a serial connection is 

open through the computer or your micro-controller you can start 

sending the AT commands. When you send AT commands for 

example ñAT\rò you should receive back a reply from the SIM 

800A modem saying ñOKò or other response depending on the 

command sent.[5] 

 

4.4. Liquid Crystal Display  

An LCD is an electronic display module which uses liquid 

crystal to produce a visible image. The 16×2 LCD display is a 

very basic module commonly used in DIYs and circuits. 

The16×2  translate so a display 16 characters per line in 2 such 

lines.[2][5] 

 

4.5.  Hand Wash Recognition 

4.5.1. Advantages 

ǒ This electronic hand hygiene monitoring system records 

all hand hygiene events in the hospital. 

ǒ The systems promise more accurate hygiene 

measurement. 

ǒ Hand hygiene affects the quality of health care every 

moment of everyday across the globe. 

ǒ The Hand Hygiene Recording System is the first and 

most comprehensive tool to definitively monitor 

adherence to hand hygiene protocols. 
 

5. CONCLUSION  

Hand hygiene has long been regarded as the most effective 

method to prevent health care associated infections. It provides 

the first line of defence in the control of healthcare associated 

infections. This electronic hand hygiene monitoring system not 

only records all hand hygiene events in the hospital, but it also 

reminds busy healthcare workers to wash their hands between 

patients. The Hand Hygiene Recording and Reminding System is 

the first and most comprehensive tool to definitively monitor 

adherence to hand hygiene protocols. 
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