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Abstract 

Bachground: As attention is increasingly devoted to our society’s needs for access to health 

care and health care delivery, several changes require immediate attention concerns the 

many aspects of care that are found in formal medical facilities and home. These changes in 

the location of care are involving more people, more professions, who are sometimes 

performing difficult tasks, with unfamiliar equipment, in environments not designed to 

support these activities. All of these factors need to be addressed, and among the most 

critical are the human-systems interactions, also known as human factors. If the demands of 

providing or self-administering health care exceed a person’s capabilities, then the safety, 

efficacy, and efficiency of that care will suffer. Purpose: The current concern of this survy 

study is to draw our attension and confirm the interaction relations among physical therapy 

profession and human factors. Subject and methods: Seven physical therapy judges who 

were expert in academic part of physical therapy field and forty one physical therapy 

participants who were expert in practical part of physical therapy field participated voluntary 

in this study. Eight questionnaire items were answered three times from participants and 

judges with week delay between them. The reliability test of the questionnaire and the  

average of three responses of each participant and judge was calculated and analyzed using 

IBM Statistical Package of Social Sciences (SPSS). Results and Discussion: The findings 

showed that coefficient alphas of judges' and participants' responses were 0.92 and 0.91 

respectively, which indicated high internal reliabilities (interrater reliabilities). Also, the 

findings demonstrated that there is a strong agreement on all questionnaire items from 

judges and participants that prove the interaction relations among human factors and 

physical therapy team. Conclusion: This survy study proved the interaction relations among 

the physiotherapy team and human factors that represent an important step in our 

understanding of sickness and health, the possibilities and needs for managing the systems, 

for innovation, for standardization, and the political and economic relationships. In turn, this 

may help physiotherapists and all heathcare professions in  successful and cooperative 

physical therapy team to design the most effective and efficient treatment and rehabilitation  

programs for patient with low medical error. 
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INTRODUCTION 
Patient as a human being is considered, in 

the 3
rd
 Millennium, the center of theory and 

practice of Medical Services in general and 

physical therapy in particular. The 3
rd
 

millennium cam, also, with advanced 

knowledge and major transformation in the 

field of traditional "ergonomics" which 
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change and expended the concept of 

ergonomics itself to include wide range of 

sub- disciplines concerning the human 

factors (HFs), such as Cognitive HFs, 

Cultural HFs, Social HFs, Organizational 

HFs, Information HFs, Neuro. HFs …etc. 

With the introduction of ergonomics, or 

human factors, workers’ health and safety 

has been improved by adapting machines 

and tools to humans’ skills, limitations and 

anatomy. Furthermore, systems of work are 

increasingly constructed as a socio-technical 

system consisting of workers, tools, tasks 

and work contexts or environment 

(Flaspöler et al., 2006). 

Effective communication is an essential 

aspect of high-quality patient care and a core 

competency for medical health 

professionals. There is growing evidence 

that patients with chronic illnesses who play 

an active role in their medical care 

experience better health outcomes. At the 

same time, a number of studies report that a 

majority of patients prefer to play an active 

role in their treatment by giving all the 

medical decisions to their doctor. Also, 

additional research demonstrating the 

positive impact of an active patient role on a 

range of health outcomes needs to be 

encouraged. So, the relation between the 

health care team and the patients has to be 

cooperative in order to maximize benefit to 

the patient. In the other way, current 

research indicates that ineffective 

communication among health care 

professionals is one of the leading causes of 

medical errors and patient harm team 

members do not feel that they can speak up 

and be listened to if a situation is unsafe 

there is an increased risk of patient harm 

(Woolf et al., 2004).  

But, there are other human factors that affect 

the relation between patient and health care 

providers' team. This human factors such as 

cognitive overload; the effects of stress, 

fatigue, distractions and interruptions; poor 

interpersonal communications; imperfect 

information processing; and flawed 

decision-making are all known to contribute 

to errors in health care and other complex 

environments, such as aviation (Dingley et 

al., 2012). 

Human factors a term that is often used 

synonymously with the word "ergonomics," 

is the science and design activity that deals 

with improving how people interact with 

their environments, tools, and tasks as part 

of a system. The objective is to make these 

interactions safe, productive, and 

comfortable. Human factors is the science 

and art of designing the environment, tools, 

and tasks so they interact well with humans 

as part of a system. Studying the human 

factors takes into account all of the 

capabilities and the limitations of people (as 

individuals or teams) and machines; 

accounting for the dimensions of power, 

tools, feedback, control, automation, 

memory, computation, analysis, decision 

making, and artificial intelligence; and 

bringing together the sciences and the 

practices of engineering, psychology, 

biology, communications, and economics 

are issues that human factors deal with every 

day (Dasch, 2006).   

There are another human factors rather than 

the physical human factor that tend to affect 

the human and his relation to the 

surrounding context. These human factors 

include cognitive (mental function), social, 

cultural, information (data entering 

pathway), informative (fatigue factor), 

organizational human factors. The 

neglecting of these deferent human factors 

causes great conflict between physical 

therapy, other health team members, 

patients, patients' family and their context 

(Woods, 2010). 

Human factors research applies knowledge 

about human strengths and limitations to the 

design of interactive systems of people, 

equipment, and their environment to ensure 

their effectiveness, safety, and ease of use. 

Such a definition means that the tasks that 

physical therapists perform, the technology 

they are called upon to use, the work 

environment in which they function, and the 

organizational policies that shape their 

activities may or may not be a good fit for 

their strengths and limitations. Adverse 
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events that have been influenced by 

organizational and social factors have been 

poorly understood. However, over time 

these factors are sure to have their impact. 

So, physical therapists should be aware of 

organizational human factors to deliver 

safer, higher quality, and more patient-

centered care. Without a clear and strong 

physical therapy voice and an organizational 

climate that is conducive to candidly 

addressing system problems, efforts to 

improve patient safety and quality will fall 

short of their potential (Henriksen et al., 

2008). 

So, there is a theory that refers to the 

presence of interaction relations between 

physical therapy team members and other 

human factors rather than the physical 

human factor that may affect the patient 

health outcome. This will be discussed 

inside this study to confirm theses 

interaction relations and detect their effect 

on the physical therapists, their teamwork, 

patients and patients' family. Research 

nowadays is successful to the degree that it 

helps recognize, anticipate, and defend 

against paths to failure that arise as 

organizations and technology change, before 

any patient is injured. As defined by the 

World Health Organization (WHO), in fact, 

health is not just the absence of disease or 

infirmity, but rather “a state of complete 

physical, mental, and social well-being” 

(Piazza et al., 2004). This study sends an 

invitation for making the safety of patients 

everyone’s highest priority. 

METHODS 

Participants 

The current study was conducted at 

governmental hospital of Cairo university 

and physical therapy private clinic. The 

collection of participants' responses was 

lasting for 8 months (June 2012- august 

2012). The study included seven physical 

therapy judges and forty one physical 

therapy participants. Seven judges have no 

less than forty years experience in human 

factors and academic field to make the 

theoretical inferences of this study. While, 

the other forty one physical therapy 

participants who have no less than fifteen 

years experience in the practical physical 

therapy field to confirm applicability of this 

theory.  

Data collection 

A survey questionnaire with eight 

questionnaire items was set to examine the 

interaction relations among physical therapy 

team and different human factors. The type 

of this questionnaire was closed ended 

questionnaire with nominal scale (3- to 3+). 

This questionnaire was established for the 

first time in this new theory. So, the validity 

of this questionnaire was detected by 4 

judges, two judges were from physical 

therapy collage in Cairo university for 

Content and Construct validity, the other 

two judges were from applied art collage in 

Helwan university for Face validity. The 

questionnaire was answered by odd number 

of judges (seven judges); those judges have 

no less than fifteen years experience in 

academic physical therapy field. The 

applicability of this study was detected by 

other forty one expertise physical therapists 

in the practical part of physical therapy 

field. The survey questionnaire was 

answered three times with week delay to test 

the coefficient alpha of internal reliabilities 

(Iraossi, 2006).  

The questionnaire was relayed on some sort 

of rating scale, the best known being the 

Likert rating scale is used to discover 

respondents' feelings or attitudes. It is 

considered an “agree – disagree” scale.  (Del 

Greco et al., 1987).  The survey 

questionnaire was tested by nominal 7-point 

scale ranged between (3- ) and (3+) in which 

the degree of (+) sign directed towards the 

strength of theory and the degree of (-) sign 

directed towards the weakness of theory. 

The 7-point scale was typically worded as 

follows: "strongly agree, moderately agree, 

agree, undecided, disagree, moderately 

disagree, and strongly disagree". The judges 

placed a mark on the scale in front of each 

question according to their opinion which 

depends on their practical and theoretical 
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experience. Then this points were connected 

together in line graph to detect the shifting 

of this line towards the strength of theory 

(towards the + direction) or towards the 

weakness of theory (towards the – 

direction). 

Procedures 

A group of scientific useful methods and 

techniques will be utilized and applied to 

achieve the philosophical and applied theory 

of the study this includes: the interaction 

matrix method, the interaction net method, 

the coefficient correlation computation. The 

aim from using the interaction matrix 

method is to permit a systematic search for 

connections between elements within a 

problem. The outline of the interaction 

method is: 1- The terms 'element' and 

'connection' would be defined in such a way 

that others would arrive at the same pattern 

of elements and connections as this study 

would. 2- The matrix would be set up in 

which every element can be compared with 

others. 3- The decision was taken, on some 

objective basis, whether or not there is a 

relation between each pair of elements. 

In this study, the relations were required 

between the team members of physical 

therapy and the types of human factors. This 

matrix would be adapted from a matrix 

prepared by Alan Murray and Derek 

Middleton of the architect's section, Central 

Electricity Generating Board, England as 

following (Jones, 1992).
 
Definition of the 

terms 'element' and 'connection': 'Element' in 

this study is defined as the members of 

Physical therapy team and the types of 

human factors. 'Connection' is defined as the 

interaction relation between different 

members of physical therapy team and 

different types of human factors. In this 

study the interaction relation was assessed 

by the researcher, judges in human factors 

and experts in physical therapy field using a 

three-point scale. 2 = strong relation, 1 = 
weak relation, 0 = no relation. The 

interaction matrix was sated up in which 

every element can be compared with others. 

The decision would be taken, on some 

objective basis, whether or not there is a 

connection between each pair of elements: 

The documentation of these relations was 

performed by the agreement of a large 

number of physical therapy experts in the 

physical therapy field and judges in human 

factors who were consulted. The three point 

scale was used because, in many cases of 

building the interaction matrix, there was 

not enough certainty to give a yes/no 

answer. 

The aim from using the interaction net 

method is to display the pattern of 

connections between elements within a 

design problem. The outline of the 

interaction net method is: 1- defines the 

terms 'elements' and 'connections' 

unambiguously as is suggested in the 

interaction matrix method. 2- Use an 

interaction matrix to discover which pairs of 

elements are connected. 3- Draw a graph of 

points, representing elements, linked by 

lines, representing connections. 4- Adjusted 

the positions of points to minimize line 

crossing and to clarify the pattern of the net 

(Jones, 1992).
 
  

The grades were established between the 

physical human factor and team member 

depend on the degree of relation between the 

team members and understanding the 

technology, equipment, techniques and all 

environmental factors that affect the 

patients' physical health. These grades from 

0 to 2 in the interaction matrix had been 

given according to the mental evidence 

which result from the practical experience 

and the objective bases of literature review. 

The materialistic evidence included all the 

case studies and the documented text that 

were collected. 

Data Analysis 

All statistical measures were performed 

through IBM Statistical Package of Social 

Sciences (SPSS) version 20 for windows. 

Initially, it was used for descriptive statistics 

that includes frequency, percent and 

statistical charts of each question responses. 

In addition, it was intended to perform the 
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inferential statistics that includes reliability 

test through the calculation of Cronbach 

alpha (Summary measure of the correlation 

among the questionnaire items and 

responses) for question responses among 

seven judges for theoretical inferences of 

this study and calculation of Cronbach alpha 

for the question responses among forty one 

physical therapy participants to confirm the 

applicability of this theory. The degree of 

internal and test-retest reliabilities should be 

ranged between upper bound of 1 which 

indicates perfect correlation and 0.7 a 

guideline for good reliability. The reliability 

test (Cronbach alpha) is a method to 

calculate the internal consistency of the 

questionnaire. In which, the high internal 

consistency of the questionnaire was 

indicated by high interrater and intrarater 

reliabilities.     

Results 

The coefficient alphas were calculated for 

physical therapy judges and participants to 

detect the internal consistency   and 

reliability. Coefficient alphas of judges and 

participants responses were 0.92 and 0.91 

respectively, which indicated high internal 

reliability (interrater reliability). Also 

descriptive statistics including responses 

average received: 7 responses from seven 

judges and 41 responses from forty one 

participants.  

The results obtained showed that there are a 

high number of judges and participants 

having a strong agreement about the 

importance of understanding the human 

factors among physical therapy team. 57% 

(4) of judges and 63 % (26) of participants 

have a strong agreement which indicated 

that responses confirmed this study 

theoretically and practically (Fig.1). In 

addition these responses confirmed the 

theoretical assumptions that have been 

placed in the net and interaction matrix 

methods. The results obtained showed that 

there are a high number of judges and 

participants have a strong agreement about 

the improvement of the patient outcome if 

the human factors had been taken in to 

account by everyone 

 

 

 

 

 

 

 

 

 

 

Figure 1. Percentage responses for the 

importance of understanding the human factors 

among physical therapy team. 

 inside the context. 57% (4) of judges and 51 

% (21) of participants have a strong 

agreement which indicated that responses 

confirmed this study theoretically and 

practically (Fig.2). This indicated that the 

theoretical assumptions of the researcher in 

the net and interaction matrix methods have 

been confirmed. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Percentage responses for the 

improvement of the patient outcome if the 

human factors had been taken in to account by 

everyone. 
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a strong agreement about the increase of 
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and cooperative physical therapy team. 86% 

(6) of judges and 54 % (22) of participants 

have a strong agreement which indicated 

that the physical therapy field needs strongly 

an effective physical therapy team to 

increase patient safety (Fig.3). 

 

 

 

 

 

 

Figure 3. Percentage responses for the increase 

of patient safety by the presence of effective and 

cooperative physical therapy team. 

The results obtained showed that there are a 

high number of judges and participants have 

a strong agreement about the relation 

between effective physical therapy 

teamwork and understanding the human 

factors. 57% (4) of judges and 63 % (26) of 

participants have a strong agreement which 

indicated the importance of understanding 

the human factors to create effective 

physical therapy teamwork (Fig. 4). 

The question 4 had different form from 

question 1 but had the same meaning so the 

question1 and question 4 had the same 

descriptive statistics. This indicated that 

each one of judges and participants had a 

great concentration when answering the 

different items of questionnaire and this 

appeared clearly in the high internal 

reliability for judges and participants 

responses.  

The results obtained showed that there are a 

high number of judges and participants have 

a strong agreement about the improvement 

of physical therapy team performance by the 

presence of a leader for this team. 57% (4) 

of judges and 63 % (26) of participants have 

a strong agreement which indicated that 

physical therapy team needs a leader to 

improve their performance(Fig. 5). In 

addition these responses confirmed the 

theoretical assumptions of the researcher.  

 

 

 

 

 

 

 

 

Figure 4. Percentage responses for the strong 

relation between effective physical therapy 

teamwork and understanding the human factors. 

  

 

 

 

 

 

 

Figure 5. Percentage responses for the 

improvement of physical therapy team 

performance by the presence of a leader for this 

team.  
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responses confirmed this study theoretically 

and practically. In addition these responses 

confirmed the theoretical assumptions that 

have been placed in the net and interaction 

matrix methods. The responses of judges 

were equally distributed between moderate 

and strong agreement by 43% which might 

indicate that relations among human factors 

are not necessarily to be strong but moderate 

or some relations could be adequate as 

shown in figure (6). 

 

 

 

 

 

 

 

Figure 6. Percentage responses for the relations 

among different human factors. 

The results obtained showed that there are a 

high number of judges and participants have 

a strong agreement about the relations 

among different physical therapy team 

members. 71% (5) of judges and 59 % (24) 

of participants have a strong agreement 

which indicated that the strong relation 

among different physical therapy team 

members has been confirmed (Fig.7). 

The results obtained showed that there are a 

high number of judges and participants have 

a strong agreement about the effect of 

psychological human factor on patient 

recovery. 57% (4) of judges and 63 % (26) 

of participants have a strong agreement 

which indicated that psychological human 

factor play important role on patients' 

recovery (Fig.8). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Percentage responses for the among 

different physical therapy team members. 

  

 

 

 

 

 

 

 

 

 

 

Figure 8. Percentage responses for the effect of 

psychological human factor on patient recovery. 

DISCUSSION 

The use of teams has grown significantly in 

health care organizations, becoming a 

critical part of the way in which care is 
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percentage reaches almost 100% in many 
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teamwork is now an essential part of 

effective health care delivery, regardless of 

whether health professionals are assigned to 

designated teams, because of the increasing 

complexity of health care delivery. To 

deliver quality care, often a number of 

professionals with different expertise must 

work together (Schoen et al. 2009). 
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Several Researchers have suggested that the 

benefits of effective teamwork can be 

substantial. Recent studies show that higher 

team functioning is associated with better 

patient outcomes and cost savings. Scholars 

have theorized that these benefits accrue 

because better functioning teams make 

better quality decisions, cope better with 

complex tasks, produce more integrated care 

plans based on combined expertise, and 

better coordinate their actions (Bower et al. 

2003). 

Despite growing awareness of its potential 

benefits, effective teamwork is often lacking 

in health care organizations, with negative 

consequences for patients. In a review of 54 

malpractice incidents in an emergency 

department, 8 out of 12 deaths and 5 out of 8 

permanent impairments were judged to be 

preventable if appropriate teamwork had 

occurred. The prevalence of teamwork 

failures has been attributed to several 

factors. First, a professional hierarchy exists 

in medicine, resulting in power and status 

differences within many care teams. When 

such differences exist, teamwork falters 

because both high and low status individuals 

fail to engage in open conversation for fear 

of negative consequences (e.g., 

embarrassment, disrupting the hierarchy). 

(Lichtenstein et al. 2004). Second, frequent 

transitions between caregivers due to shift-

changes, patient transfers, or academic 

teaching schedules make coordination and 

teamwork more complicated (Wageman et 

al., 2005). Finally, teamwork requires 

dealing with the challenges of human 

relationships and different personalities, 

which can create process losses that 

overtake the benefits of working together 

(Valentine et al., 2012).
 
 

Culture within an organization is very 

important, playing a large role in whether or 

not the organization is a happy and healthy 

place to work. Through communicating and 

promoting the organizational vision to 

subordinates, and in getting their 

acknowledgement of the vision, it is 

possible to influence their work behavior 

and attitudes. When there is good interaction 

between the leader and subordinates, there 

will be contributions to team communication 

and collaboration, and encouragement of 

subordinates to accomplish the mission and 

objectives assigned by the organization, 

which in turn enhances job satisfaction 

(Tsai, 2011). Borrill et al. (1999) said that 

"The best and most cost-effective outcomes 

for patients and clients are achieved when 

professionals work together, learn together, 

engage in clinical audit of outcomes 

together, and generate innovation to ensure 

progress in practice and service." There is a 

significant and negative relationship 

between the percentage of staff working in 

teams and the mortality in these hospitals, 

taking account of both local health needs 

and hospital size. Where more employees 

work in teams the death rate is significantly 

lower. In Community Mental Health and 

Primary Health Care, where there is no clear 

leader/co-coordinator or where there is 

conflict over leadership team objectives are 

unclear, and there are; Low levels of 

participation, Low commitment to quality, 

Low support for innovation, Poor team 

member mental health and Low levels of 

effectiveness and innovation. 

The results of the study indicate that access 

to primary health care teams reduces 

emergency room use through reductions in 

unmet needs and in uncoordinated care. It 

also reduces the risk of hospitalization 

through reductions in uncoordinated care. 

Access to primary health care teams 

enhances confidence in the health care 

system indirectly through reductions in 

unmet needs and in uncoordinated care, and 

more positive ratings of the quality of health 

care in general. Access can also enhance 

confidence indirectly by increasing health 

promotion and disease prevention, which 

improves ratings of comprehensiveness and 

the quality of the individual's own health 

care provider. This, in turn, increases ratings 

of the quality of health care in general, 

which enhances confidence. However, the 

study results also demonstrate that having 

access to a primary health care team can 
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have direct negative effects on confidence 

when experiences with those teams do not 

result in improved processes of care. That is, 

access to a primary health care team alone is 

not sufficient to improve overall confidence 

in the system - the team must truly function 

as a team and activate key processes to have 

a positive effect on confidence in the health 

care system. This is critical information for 

decision-makers and health care providers 

responsible for activating and optimizing the 

performance of primary health care teams 

(Khan et al., 2008). 

Effective clinical practice must not focus 

only on technological system issues, but also 

on the human factor. Good communication 

encourages collaboration and helps prevent 

errors. It is important for health care 

organizations to assess possible setups for 

poor communication and be diligent about 

offering programs and outlets to help foster 

team collaboration. By addressing this issue, 

health care organizations have an 

opportunity to greatly enhance their clinical 

outcomes (O’Daniel and Rosenstein, 2008). 

Antonia Lynch and Elaine Cole discuss the 

impact of human factors on the provision of 

emergency care and the application of team 

resource management to staff in emergency 

care settings which seen that little emphasis 

appears to be placed however on the 

recognition and development of human 

factors such as team communication, 

collaboration, personality and culture, which 

can affect job satisfaction and ultimately 

patient care. Negative human interactions 

such as conflict, power struggles and poor 

leadership influence how teams perform in 

intensive care units, theatres, emergency 

departments and other clinical settings. 

Indeed, emergency department staff works 

in complex environments where teams of 

people interact with technology (Lynch and 

Cole, 2006). 

Professor Edwards (2002) has stated that 

while utilizing these academic sources of 

information, Human Factors is essentially 

concerned with solving practical problems 

in the real world. Human Factors is practical 

in nature; it is problem-oriented rather than 

discipline-centred. The relationship between 

Human Factors and the human sciences 

might be compared with that between 

engineering and the physical sciences. It has 

often been said that Human Factors is 

complex and diverse and that everyone has a 

different opinion about its meaning and 

scope. This is not true, as is very clear from 

the preceding paragraphs. Those 

professionally engaged in the research on 

and in the teaching and application of 

Human Factors know perfectly well what it 

is all about, and any diversity in approach is 

no more significant than in any dynamic 

technology in which new solutions and new 

truths are constantly sought. Human Factors 

is about people in their living and working 

situations; about their relationship with 

machines, with procedures and with the 

environment about them; and also about 

their relationships with other people. In 

aviation, Human Factors involves a set of 

personal, medical and biological 

considerations for optimal aircraft and air 

traffic control operations. 

The ability of professional caregivers to 

engage with patient and family members, 

understand their strengths, respect their 

cultural norms and values, and foster their 

competence as informal caregivers is a 

critical dimension of practice. It is 

incumbent upon home health care 

professionals to be skilled at preparing 

family members to function effectively in 

their absence. One study of home health 

care recipients found that communication 

between clinicians and informal caregivers 

was not adequate around the discharge 

process (Kelly et al., 2008). 

Cultural competence is important, as 

professional caregivers and care recipients 

are often from different backgrounds and 

may differ in expectations and preferences. 

The health care professional must respect, 

acknowledge, and address care recipients’ 

and families’ preferences and beliefs so as to 

effectively garner their support in adhering 

to their treatments (Lowe and Archibald, 
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2009). 

LIMITATIONS 

The study will be limited by long time and 

great effort that was needed in collecting the 

questionnaire responses and the the 

responses of questionnaire depend on 

participants subjectivity. In addition, some 

questionnaire responses would be lost 

during the collection of these responses. 

CONCLUSION 

The presented findings confirm the 

assumption of this theory by the strong 

agreement of the judges and the participants 

on the eight items of the questionnaire. 

Theses eight items of the questionnaire 

tested the relations between different 

members of physical therapy team, the 

relations between different types of human 

factors and interaction relations between 

physical therapy team and human factors. . 

By observing the mean value of responses 

for each item in the questionnaire, we found 

that values were placed between 2 (moderate 

agreement) and 3 (strong agreement) with 

the absence of negative values of 

disagreement.  

IMPELEMENTATION 

This study proved the positive interaction 

relations between physical therapy team and 

human factors. For that, it is important to 

apply not only study the human factors 

concepts in the practical field of the health 

systems in order to change our 

understanding of sickness and health which 

tends to increase the patient health outcom. 
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