




INDEX
Sr. 
No. Title Author Subject Page No.

1 Antibacterial activity of Bauhinia tomentosa Linn S. Jasmine Mary,Dr. A 
.John Merina

Chemistry 1-2

2 Impact of Personal Loan Offered by Banks and Non 
Banking Financia ompanies in Coimbatore City

Dr. A. Vinayagamoorthy, 
M.Somasundaram, C. 
Sankar

Commerce 3-6

3 Sustainable Rural Development: A Case Study of 
Kalewadi Nirmal Gram, District Satara (Maharashtra)

Dr. Anandrao S.Patil Commerce 7-10

4 Financial Performance Of Cadila Pharmaceuticals Ltd. 
&Cipla Pharmaceutical Ltd

Archana J. Bhoot Commerce 11-12

5 The Role Of Advertisement In Buying Behaviour Dr. K.Krishnakumar,K. 
Radha

Commerce 13-15

6 Business Performance Effectiveness with the Aid of 
Total Quality Management

Dr. Vipul Chalotra Commerce 16-17

7 Women Entrepreneurial Success-Key Indicator Analysis Dr.S.Valli Devasena, 
Priyadarshini

Commerce 18-19

8 Mentoring: A Tool For Lifelong Learning In Organizations Dr.Sandeep Tandon, Mrs. 
Shelleka Gupta 

Commerce 20-24

9 Energy-Efficient MAC Layer Protocols in Ad hoc 
Networks

Ajay Shah, Hitesh Gupta, 
Mukesh Baghel

Computer 
Science

25-28

10 “E-Governance Initiatives in Gujarat- A Case Study” Prof. Priyank Gokani, 
Prof. Dr. H. N. Pandya

Computer 
Science

29-30

11 Impact of Carpet Weaving Activity on Rural Poor: (A 
case study on migrated weavers’ households in West 
Bengal)

Chittaranjan Das,Dr. 
Swarup Kumar Jana

Economics 31-33

12 Role of Finance Commision in Fiscal Transfers in India Prof. P. Dhiraviyam Economics 34-37

13 Human Resource Practices in Banks Some Myths and 
Realities

 Dr. K.Kaliyamurthy,**Mrs. 
J. Shymala Devi

Economics 38-41

14 Employer-Employee Relationship In Co-Operation Dr. Rohit N. Desai Economics 42-43

15 Industrialization And Sustainable Development Pallavi C. Vyas Economics 44-46

16 Impact Of Teacher Absenteeism On The Quality Of 
Education At Government Elementary Schools

Dr. Praveena, K. B Education 47-49

17 Relevance of Remote Sensing and GIS in Water 
Resoureces Engineering

Kaushikkumar R. Mayani, 
V. M. Patel

Engineering 50-51

18 Optimization of the Irrigation water Efficiency Kiran R.Shah, 
PROF.A.I.Lalani

Engineering 52-54

19 Corporate Social Responsibility- An Analytical Case 
Study

Soheli Ghose Finance 55-57

20 The story of colour Kashyap Parikh Fine Arts 58-59

21 Impact of Dietary Intake of Pregnant Women on 
Neonatal Outcome in North Chennai

Sudha S Home Science 60-62

22 Some Initiatives of Rural Development through Rural 
Tourism and Mgnreg

Prof. D. Gunaseelan Hotel 
Management

63-66

23 Innovative Methods in English Language Teaching K.Rajkumar, Dr.P.Nagaraj Literature 67-69



24 Leadership in Management Dr.A.Jayakumar 
K.Kalaiselvi

Management 70-72

25 Leadership Styles in Organizations an Empirical Study Dr.S.Saraswathi Management 73-75

26 A Study of Job Stress Among Working Women in 
Government & Non Government Organization

Hetal M. Patoliya Management 76-77

27 Achievement Evaluation Of Regional Rural Banks In 
India

Bind Kumar Tiwary Management 78-81

28 Human Factors to Minimize the Human Error and 
Improving Patient Safety

Sanjay Saproo,Dr. 
Sanjeev Bansal,Dr. Amit 
Kumar Pandey

Management 82-86

29 Wealth Maximization in TATA Power Company Limited – 
An Empirical Study

R.Muruga Ganesh, 
Dr.A.Somu

Management 87-89

30 An Issues In Carbon Accounting Practices In India Mr. Akhilesh N Shukla Management 90-92

31 Motivation Of Employees In Public And Private 
Educational Institutions

T. Srinivasarao, Dr.S. 
Teki(Doms) ,Dr. M. 
Venkatasubba Reddy

Management 93-95

32 The Gap Analysis Of Hospitality Services: A Case Study   Dr. N. Ramanjaneyalu,  
Mr. Kiran Koppad

Management 96-100

33 Causes Of Stress And Affect Of Stress Indicators On 
Level Of Stress Among The Women Employees In It 
Sector

 Sathyapriya.J,Dr.P.Amuth
alakshmi, B.Aparna

Management 101-105

34 Social Marketing Effect on Knowledge and change 
in Attitude for prevention of STI/HIV/AIDS among 
Trucker’s in Odisha

Mr. Prasanta Kumar 
Parida

Marketing 106-107

35 Rate Pressure Product In Type 2 Diabetic Cardiac 
Autonomic Neuropathy

Dr Rishu Segan MEDICAL 
SCIENCE

108-109

36 Evaluation of rapid precurarisation technique using 
Rocuronium and Atracurium

Dr. Kalyani S. Konday, Dr. 
Daisy V. Jokhi

Medical 
Science

110-113

37 Prevalence Of Subclinical Thyroid Dysfunction In 
General Population: Focus On Tsh Co-Relation With 
Bmi

Dr. Kalyan Gaud, Ms. 
Shilpa Jaiswal

Medical 
Science

114-115

38 Static Sphere Of Dust Of Uniform Density Using 
Isotropic Line Element

Dr.M.A.Gaikwad Science 116-117

39 Role of Political Parties in Urban Development Dr. N.M. Sali Social Science 118-119

40 Home range and habitat selection of Grey francolin 
(Francolinus francolinus) using radiotelemetry.

Sarita Rana Zoology 120-122



Volume : 1 | Issue : 11 | August 2012 ISSN - 2249-555X

82  X INDIAN JOURNAL OF APPLIED RESEARCH

Research Paper

*,**,*** Amity University, Noida NCR Delhi India

Management

Human Factors to Minimize the Human Error 
and Improving Patient Safety

*Sanjay Saproo**Dr. Sanjeev Bansal
***Dr. Amit Kumar Pandey

5000 types of medical devices are used by millions of health care providers around the world, device related problems are 
inevitable (1). Poor design, not user friendly and poor quality which is the part of the human factors will increase the risk of 
unexpected breakdown, excessive repair cost; enhance the equipment down time and premature failure of the equipment thus 
leading to the medical error and unsafe patient care. Human Factors is an important part of the healthcare delivery system 
which works effectively in order to prevent similar occurrences and align the entire system for action to be taken for prevention 
of any mishap, slip or medical error. Human factors take into account the human aspects which can increase the risk of 
such incidents in the first place (behavioural differences, emotion, perception, personality, decision-making, cognition, fatigue, 
stress, etc.).Further human factor emphasis the partnerships between the health sciences, human factors, Technology and 
systems engineering to improve patient safety
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Introduction
The concept of the human factor become more important in 
today’s healthcare delivery systems where the usage of the 
technology devices has increased the patient safety and bet-
ter patient outcome but this has led to the system related er-
rors and human errors. 

These technology devices are often not designed with human 
cognitive limitation in mind. Human factor plays a vital role in 
patient safety and error reduction if they pay attention to the 
following, 

1.	 Human limitations and strength 
2.	 Patients limitation and its need 
3.	 End-user/operator/caregiver’s mind set, limitation and 

strength 
4.	 Human factor Engineering (HFE) 
5.	 Ergonomics 
6.	 Technology devices
7.	 Device Design 
8.	 Circumstances within a healthcare 
9.	 Complexities within the healthcare
10.	Environment within which the healthcare is delivered
11.	 Organization
12.	Organizational Development (OD)
13.	Training and Orientation
14.	Device maintenance and Implementation. 

Statement of Problem 
In a landmark report, “To Err is Human: Building a Safer 
Health System,” the Institute of Medicine (2000) estimated 
that medical errors cause 44,000 to 98,000 deaths annually 
in U.S. hospitals. 

Other safety-critical industries, such as nuclear power and 
aviation, have reduced human error by applying the tech-
niques from human factors. This discipline focuses on the 
interaction between machine, man, and their work context. 
Leading experts have stated that the key to improving patient 
safety is to apply human factor into the healthcare delivery 
system so that the incidence of the medical errors can be 
reduced. 

This research paper has identified that the problem of medi-

cal errors and mistakes within the healthcare are inevitable 
but how the human factor can be a catalyst in order to reduce 
these preventable medical errors while improving the patient 
safety. The objective of the research paper is to provide an 
introduction to the concept of human factors in healthcare 
and provide insight of how its elements can be applied by 
individuals and teams working to learn from these errors and 
find ways to prevent them from recurring which will improve 
the patient safety. 

Discussion 
In high risk systems, no matter how effective safety devices 
are, some types of accidents are inevitable because the sys-
tem’s complexity leads to multiple and unexpected interac-
tions (2). 

Human Error
Humans (i.e. doctors, nurses, caregivers etc) are a critical 
component of the complex health care delivery system and 
they are subjected to errors. “Human is err”, a report issued 
in November 1999 by USA, Institute of Medicine (To Err is 
Human : Building a safer health system). Human error is es-
timated to cause or contribute to up to 90% of accident both 
generally and in medical devices (3) & (4). However this does 
not or should not lead to the blame over the individual who is 
just the part of the healthcare delivery system. The Human 
error is already on the tip of the iceberg. Broadly speaking the 
human error is the effect, a symptom of trouble deeper in the 
system (5). It is therefore essential to recognize that errors or 
preventable adverse events are simply the indicators of the 
deep rooted defects, malfunction within the healthcare deliv-
ery system and the need is to nip the bud by going into the 
depth of the system without the blame and the shame game. 

The occurrence of human error in medicine may have been 
there ever since its first practice and, the earliest documented 
medical error-related death in modern times may be traced 
back to 1848 (6). Throughout the patient safety movement, 
health care leaders have consistently referred to the potential 
value of the Human Factors research on human performance 
and system failure (Leape et al., 1998).

One of the simplest definitions of human error is that it is 
any action or omission that causes results that users neither 
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foresee nor intend. Error is either the failure of a planned ac-
tion to be completed as intended (error of execution) or the 
use of wrong plan of action (error of planning) to achieve the 
desired goals. Errors are further classified into two: Active 
error and Latent error. Active errors are those errors whose 
effects are felt immediately which may occur due to slips, 
lapses and mistakes. Latent errors remain longer and deep 
in the system and become visible when combined with other 
factors that breach the system’s defenses. Latent errors are 
often preventable as they lies dormant in the system for a 
long time. Latent errors occur due to personal failure, system 
failure, failure of risk management, equipment design and hu-
man factors Engineering (2). Human factor plays a vital role 
in mitigating the human error and infusing the patient safety 
within the healthcare delivery system but its usage within the 
healthcare is at its infancy stage. 

Human Factor 
Human factors is an established science that uses many dis-
ciplines (such as anatomy, physiology, physics and biome-
chanics) to understand how people perform under different 
circumstances. In simple terminology human factor can be 
defined as the study of all the factors that make it easier to 
do the work in the right way (7). The history of human fac-
tors dates back to 1898, when Frederick W. Taylor performed 
various studies to determine the most suitable design of shov-
els(8). 

Another definition of human factors is the study of the inter-
relationship between humans, the tools and environment they 
use in the workplace and the environment in which they work 
(9). 

The study of human factors has traditionally focused on hu-
man beings and how we interact with products, devices, pro-
cedures, work spaces, and the environment encountered at 
work and in daily living (10). 

The term human factors are used to describe interactions be-
tween three interrelated aspects: human, assignment under-
taken and the workplace itself. 

One human factors model that is increasingly well known in 
healthcare is the Swiss Cheese Model of organisational acci-
dents (Reason 1990) (11). The Swiss Cheese Model hypoth-
esises that in any system there are many levels of defence. 
Each of these levels of defence has little ‘holes’ in it which 
are caused by poor design, senior management decision-
making, procedures, lack of training, limited resources etc. 
These holes are known as ‘latent conditions’. If latent condi-
tions become aligned over successive levels of defence they 
create a window of opportunity for a patient safety incident 
to occur. Latent conditions also increase the likelihood that 
healthcare professionals will make ‘active errors.’ That is to 
say, errors that occur whilst delivering patient care. When a 
combination of latent conditions and active errors causes all 
levels of defences to be breached a patient safety incident 
occurs. This is depicted by the arrow breaching all levels of 
defence in Figure 1 below,

Figure 1

When such kind of incident, mistake, adverse event or error 
occurs it is not because of any one individual but because of 
the entire system. Everyone from top to bottom is responsible 
for any kind of error. 

The concept of the human factor become more important 

in today’s healthcare delivery systems where the usage of 
the technology devices has increased the better patient out-
come but this has led to the system related errors and human 
errors. The Food and Drug Administration (FDA) in the US 
receives around 100000 reports through the medical device 
reporting (MDR) route and 5000 reports through the volun-
tary MedWatch program annually (12). A significant number 
of these reports are concerned with human factor problems. 

In addition, medical device human factors-related problems 
include poor training, poorly documented instructions and 
limitations in the capabilities and experience of both profes-
sional and lay users (13). 

Healthcare equipment/ devices are often not designed with 
human cognitive limitations in mind. Design creates error 
traps and is a frequent cause of patient safety incidents. 
Furthermore, when a healthcare organisation uses a large 
number of different medical devices there is an increased 
risk that staff will make errors resulting from applying their 
understanding of how one device functions to another device. 
So minimising the variability and number of different medical 
devices available and ensuring staff are trained in their use 
is important.

Some of the important sources for collecting human factors-
related data are shown below in Figure 2. (14)

Figure 2 , Important sources for obtaining human factors re-
lated data. 

Without a complete understanding of human factors, the ten-
dency is to focus on human failures as the major source of 
error, and to focus attention on Technology in order to mitigate 
the preventable errors. 

Technology 
Medical Technology can be defined as a high precious ma-
chine, device and equipment used by the healthcare worker 
in order to deliver the medical care to people. Technology to-
day in the 21st century has become the back bone of the 
today’s healthcare delivery system and has shown promising 
results in eradication of the disease and better patient out-
come and treatment. 

Technology offers a vast array of opportunities to improve 
patient safety. Technology is an important thread running 
through many areas of patient safety: reporting and learning, 
systems thinking, human factors, training and culture change 
(15). Medical Technology includes not only medical devices, 
drugs, and biologics, but also the medical and surgical pro-
cedures they enable and the organizational and support sys-
tems within which they are used. Diagnosis, monitoring, treat-
ment, and rehabilitation all rely on complex and sophisticated 
medical technologies (16). 

One hand technology has become a vital part of the health-
care at the same time the improper usage of the same tech-
nology by the end user has resulted into the patient injury and 
death. The error made by the user in handling the technology 
or technological medical device is often called as user error. 
But these errors cannot be solely attributed to the user. It is 
therefore important to design and develop the technology as 
per the need of the end user rather blaming the end user. 

The technological revolution in health care has increased the 
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relevance of human factors in errors because the potential 
for harm is great when technology is mishandled (17). The 
important factor is that we cannot eliminate the error or make 
the healthcare safer without involving the user/ caregiver and 
patient. 

James Reasons reminds us that no matter how well work is 
organised, how good procedures are, how well equipment is 
designed, or how well teamwork is achieved, people will nev-
er perform better than what the organization will support (18).

Individual behaviours and performance is very much influ-
enced by the organizational structure and its thinking. An er-
ror prone organization or an error prone system will leads to 
the individual errors. In other words the individual suffers or 
get blamed within any organization for any mistake or error 
which in turn is due to the wrong policies of the organiza-
tion or poor organization structure. This poor organizational 
structure, poor policies, poor work environment, demotivated 
staff is the part of the latent error and is some were deep in 
the system which need to improve for the better healthcare 
quality and safe care. 

The true organizational development thus should planned 
development and reinforcement of organizational strategies, 
structures, and processes for improving an organization’s ef-
fectiveness (19). 

Organizational development thus should act like a body of 
knowledge and practice that enhances organizational perfor-
mance and individual development, viewing the organization 
as a complex system of systems that exist within a larger 
system, each of which has its own attributes and degrees 
of alignment. OD interventions in these systems are inclu-
sive methodologies and approaches to strategic planning, 
organization design, leadership development, change man-
agement, performance management, coaching, diversity and 
work/life balance (20). 

The application of human factors in engineering is called as 
human factors Engineering (HFE) which focuses solely on 
the device and technology. HEF is the discipline concerned 
with understanding human nature and characteristics and ap-
plying that knowledge and Technology to design the systems 
that are reliable, safe, and effective and user friendly for bet-
ter patient safety and outcome. 

HFE is used to design equipment/human interfaces in order 
to mitigate design errors, human errors, Implementation er-
rors, Installation and commissioning errors and operation er-
rors. The likelihood of user error increases significantly when 
a medical device is designed without giving proper attention 
to cognitive, perceptual and physical abilities of the user. If 
human strength and limitations are not taken into account in 
the design process, devices can be confusing or difficult to 
use, unsafe, or inefficient. It is equally important to focus on 
human behavior, human performance and methods of work-
ing within the given environment. Work environment can be 
disruptive, stressful and lead to unnecessary fatigue. 

HFE should uses a team approach to design and develop 
any kind of Medical Technology devices which should include 
a patient, end user of the device, research and development 
engineer, designer of the device, cognitive psychologists, de-
vice maintenance engineer, Clinical research engineer, and 
ergonomics specialists. All of them should be open to the new 
ideas and implementation of the changes within the devices 
until a final product reach to the market. 

Human factor involves two critical component of the health-
care which is Man and Machine. Although, there are many 
different types of man-machine systems, they can be grouped 
under three different categories as shown in Figure 3 below 
(21). ,

Figure 3	  Types of Man Machine Systems 

In manual systems the entire control lies with the operator, 
the user. Here the chance of the machine error is less and 
human error is more. In semi-automatic systems the control 
lies equally with the man and machine. Therefore both man 
and machine can be subjected to errors. In fully automatic 
system the entire control which include decision making, 
sensing, action and processing lies with the machine. How-
ever the human role here is to monitor, give command and 
maintain the system. The study indicates that the failure rate 
or the error in the automated system is lesser than any other 
system. But here the user should be well trained in order to 
use the system and the system should be well maintained. 
However the human intervention cannot be eliminated in any 
type of system. 

During the design phase of any automated and semi-auto-
mated system many time the manufacturer has to choose 
which functions should be assigned to machine and which 
to human. Under such scenario, an effective knowledge on 
the capabilities, limitations and drawbacks of human and ma-
chine/Technology has to be clearly defined and understood. 
Designers can recognize the potential for and drastically re-
duce human errors. One easy way to evaluate the potential 
for error in human-machine system is to use the PEAR model. 
PEAR is an acronym for the four major components of hu-
man-machine systems. To reduce or eliminate human errors, 
it is necessary to consider the people who will use the device, 
the environment in which it is used; the action (or task) people 
will be doing that involve the device, and the other resources 
that will be available in the job environment. 

Various studies conducted over the years have confirmed that 
humans have built in tendencies towards certain objectives 
and their motor/behavioral development varies with age. In 
order to minimize the occurrence of human errors, patient in-
juries and death the findings such as these must be carefully 
considered during the design and development of medical 
Technology products. 

Over the years, human factors professionals have developed 
a checklist consisting of questions to be addressed to incor-
porate human factors into the designs of engineering sys-
tems. These questions can be specifically tailored to suit an 
individual situation under consideration. Some examples of 
these questions are as follows (22):

•	 Was adequate attention given to training and comple-
menting work aids?

•	 Is it easy to identify each and every control device?
•	 Were the human factor principles considered in the work-

space design?
•	 Were all visual display arrangements optimized?
•	 Were all controls designed by considering factors such as 

size, shape, and accessibility?
•	 Were human decision-making and adaptive capabilities 

used effectively in the design?
•	 Are the displays compatible with their corresponding con-

trol devices in regard to human factors?
•	 What type of sensory channels would be the most appro-

priate for messages to be sent through the displays?
•	 Were environmental factors such as temperature, illumi-

nation, and noise considered with respect to satisfactory 
levels of human performance?

Technologies can lead to patient safety improvement only if 
they are designed, implemented and used according to hu-
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man factor and system engineering principles (23). 

So while designing the machine: a medical Technology prod-
ucts following consideration should be kept in the mind which 
are related to the human behaviors (24),

·	 Humans get easily confused with unfamiliar things (avoid 
designing completely unfamiliar items).

·	 Humans have become accustomed to certain color 
meanings (strictly observe existing color-coding stand-
ards during design).

·	 Humans' attention is drawn towards items such as loud 
noise, flashing lights, bright lights, as well as bright and 
vivid colors (design in stimuli of appropriate intensity 
when attention requires stimulation).

·	 Humans expect that valve handles/faucets will rotate 
counter clockwise to increase the flow of liquid, steam, 
or gas (design such items according to human expecta-
tions). 

·	 Humans will frequently use their sense of touch to ex-
plore or test the unknown (pay special attention to this 
factor during design, particularly to the product handling 
aspect).

·	 Humans often regard manufactured items as being safe 
(place emphasis on designing products so that they be-
come impossible to be used incorrectly).

·	 Humans expect that to turn on the power, the electrically 
powered switches have to move upward, or to the right, 
etc. (design such items according to human expecta-
tions).

·	 Humans often tend to hurry (develop design so that it 
takes into consideration the element of human hurry).

·	 Humans usually possess very little knowledge about their 
physical shortcomings (develop appropriate design by 
carefully considering human basic characteristics and 
shortcomings) 

Patient, caregiver and technology are the three pillars of the 
healthcare deliveries which are interdependent to each other 
and results into the medical error (25).

In the final analysis, the enemy of the safety is complexity 
and complex medical technology devices add fuel to the com-
plexities, hence increases the medical errors. Technology and 
Technology devices should implement the following principles 
in order to promote patient safety (26) :
·	 Top management commitment to the change.
·	 Responsibility and accountability structure for the change.
·	 Structured approach to the change.
·	 Training.
·	 Pilot testing.
·	 Communication.
·	 Feedback.
·	 Simulation.
·	 End user participation.

There are many user interface device design problems that 
lead to the user errors. Some of these problems are as fol-
lows (27), 
1.	 Poor device design resulting in unnecessarily complex 

installation and maintenance tasks
2.	 Unconventional or complex arrangement of items such as 

displays, controls and tubing. 
3.	 Poorly designed or inadequate labels.
4.	 Difficult to remember , and /or rather confusing device op-

eration instructions
5.	 Hard to read or ambiguous displays. 
6.	 Poor device feedback or status indications that result in 

user uncertainty.
7.	 Unnecessarily intrusion or confusing device associated 

alarms. 
Past experience indicate that on the average errors in the use 
of the medical devices results in at least three deaths or seri-
ous injuries per day (28).

Table below present the devices in the order of the least error 
prone to most error prone (29). 

1.	 (Least Error Prone) Continuous ventilators (respirators)
2.	  External low-energy defibrillator
3.	  Transluminal coronary angioplasty catheter
4.	  Catheter guide wire
5.	  Catheter introducer
6.	  Peritoneal dialysate delivery system
7.	  Implantable pacemaker
8.	  Mechanical/hydraulic impotence device
9.	  Non-powered suction apparatus
10.	  Electrosurgical cutting and coagulation device
11.	  Urological catheter
12.	  Infusion pump
13.	  Intra -vascular catheter
14. 	Implantable spinal cord simulator
15.	Permanent pacemaker electrode
16.	Administration kit for peritoneal dialysis
17.	Orthodontic bracket aligner
18.	Balloon catheter
19.	 (Most Error Prone) 	 Glucose meter
Past experience indicates that there are numerous opera-
tor associated errors that occurs during the operation of the 
medical devices or equipment. Some of these errors are (30), 

1.	 Misinterpretation of critical device output.
2.	 Wrong decision making.
3.	 Taking incorrect action in critical situation.
4.	 Mistake in setting device/ equipment parameters.
5.	 Wrong improvisation.
6.	 Failure to recognize effectively the critical device output.
7.	 Failure to follow prescribed instruction and procedure ef-

fectively. 
8.	 Inadvertent or untimely activation of control. 
9.	 Wrong selection of the device/ equipment with regard to 

clinical requirements and objectives. 
10.	Over-reliance on automating features, capabilities or 

alarm of medical devices. 

Some of the characteristics of well-designed medical devices 
with respect to users are as follows (27):
1.	 Logical and confusion free.
2.	 Consistent with the experiences of user community.
3.	 Immediately alert users when device-related problems 

occur.
4.	 Minimize the requirement for memory and performing 

mental calculations.
5.	 Stop users from making fatal errors.
6.	 Contain readable and comprehensible labels.
7.	 Avoid overtaxing strength, visual capacity, dexterity, 

strength, or auditory capacity of users.

During the installation of the Technology devices we should 
follow the following golden rules (31), 

1.	 Ensure that the user instructions are comprehensible and 
the warnings are conspicuous.

2.	 Ensure that the components and accessories are proper-
ly numbered so that the defective ones can be effectively 
replaced with the good ones.

3.	 Ensure that connectors, tubing, leuers, cables, and other 
hardware are properly designed for easy installation and 
connection.

4.	 Ensure that textual complexity in maintenance docu-
ments is reduced considerably by adding in the appropri-
ate graphics.

5.	 Ensure that the positive locking mechanisms are present 
when there is a possibility of compromising the integrity 
of connections by factors such as component durability, 
motion, or casual contact.

6.	 Avoid exposed electrical contacts as much as possible

Human factor is therefore valuable as it attempts to address 
complexities with the Healthcare delivery system for safer 
care. 

Now as we are clear about the human factor and its role in the 
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safer healthcare delivery, we must emphasis on the patient 
self -managed -treatment where human factor will play a big 
role in supporting the patients. This means a partnership is 
needed between the human factor, healthcare delivery sys-
tem and patient in order to bring the gap which will ensure the 
safety within the system. 

Conclusion
Human Factors is an important part of the healthcare delivery 
system which works effectively in order to prevent similar oc-
currences and align the entire system for action to be taken 
for prevention of any mishap, slip or medical error. Human 
factors take into account the human aspects which can in-
crease the risk of such incidents in the first place (behavioural 
differences, emotion, perception, personality, decision-mak-
ing, cognition, fatigue, stress, etc.). There is no risk without 
people; as complex and erratic beings, humans interacting 
with and working as part of a technological, organisational 
and psychosocial system will inevitably produce variability, 
risk and, sometimes, error. 

While recognizing that errors and adverse events are una-
voidable within the healthcare delivery system, we must pay 
attention to the human factors (HF) and human factor engi-
neering (HFE). Other safety-critical industries, such as nucle-
ar power and aviation have reduced human error by applying 

the techniques from human factors. Human factors tradition-
ally focused on human beings and how we interact with prod-
ucts, devices, procedures, work spaces, and the environment 
at work and in daily living. 

Human is a critical component of the complex healthcare de-
livery system and humans have built in tendencies towards 
certain objectives and their motor/behavioral development 
varies with age. Therefore they are subjected to errors. Hu-
man error is the effect, a symptom of trouble deeper in the 
system and it is therefore essential to go into the depth of the 
system for improving the patient safety. 

Technology or Technological device are the backbone of to-
day’s healthcare delivery system but at the same time the 
improper usage of technology results into the patient injury 
and death. Technology can lead to the patient safety improve-
ment only if they are properly designed, implemented, used 
according to human factor, system engineering principles and 
after proper Training and orientations. 

Manufacturer have to use the human factor engineering while 
designing theses critical medical devices which should take 
into the consideration the human limitations and flaws for bet-
ter patient safety and outcome.
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