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Abstract: For having a safe and reliable flight, there are several factors engaged and human factor is the most
important ones. A man is contacted with a lot of things which caused a measure of stress to him all the time.
This article reviews the emotional, physiological and environmental stress effect on flight performance in
airlines throughout a combined approach of quantitative and qualitative research. The statistical population
of the research includes all pilots, co-pilots, flight engineers, teacher pilots, also flight attendants of Kish-Air
Airlines Statistical and contextual analysis helps us to examine the priority of each factor. The results show that
emotional and physiological stress have a critical role in flight operational performance, but the effect of
environmental stress on flight operational performance do not be shown in this case study.
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INTRODUCTION to  rely  on  denial  or  other defensive reaction designed

Stress is commonly used to describe the body’s The external, to some degree, possesses “a built in”
responses to demands placed upon it, whether these rationalization in being able to attribute an inadequacy to
demands are pleasant or unpleasant. Stress is thought to “bad luck” or repeated failure to “powerful others” [6].
act by restricting attention and distracting from the Performance is the mean of doing a task by an
primary task [1, 2]. Or is a perceptual phenomenon arising operator and in all cases it can be measured by one or
from a comparison between the demand on the person more measurements [7]. The relation between stress and
and his ability to cope” [3]. performance has been verified in a lot of experiments.

We are suffering from three types of stress: When stress is on the lowest level, motivation is minimal
environmental, physiological and emotional [4]. and as a result the performance is poor. When stress
Environmental stressors include some conditions such as increases, the level of attention goes up, so caused to
noise,  vibration,  temperature,  humidity  extremes and improve the performance. But at very high level of stress,
lack of oxygen. Physiological stressors like sleep loss, performance declines dramatically; especially when the
fatigue, missed meals that have led to a low blood-sugar task is complex or unfamiliar which require a high level of
level and disease. And at last emotional stressors are attention. That is, the more important the task, the more it
related to living or intellectual activities, such as is to be affected by stress [4]. It can see in following
interfacing a difficult situation in a flight. Emotional stress picture.
can arouse in different way. Anxiety, tension, frustration In a flight process there are some simple tasks with
and anger all serve important purposes when they first low attention requirement that stress has little impact on
arise. The danger is in experiencing these emotions on a them, such as physically manipulating the flight controls.
chronic basis [5]. On the other hand, there are some complex tasks like

During the stress experience, people show two types scanning the instruments or making logical decision
of reactions, when they cannot mitigate stress from its which are need to a high level of attention and be affected
source, internal and external. The internal may be forced dramatically  by  stress.  Besides,  as   the   pilot  workload

to  deal  with  the  anxiety  and the source of the stress.
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Fig. 1: Conceptual Model

increases, it is increasingly critical to handle all the relationships between stress and performance are likely to
demands in a perfect way. This research tries to be even more complicated for pilots. Figure 1 shows the
investigate the impact of stress on pilots’ performance hypothetical model of the stress and flight performance.
during a flight time. However, different types of stress have impacts on

Litrature Review: In the last few decades, research has greater impact on more difficult tasks. It can, however,
been carried out on stress and performance within various have a dramatic impact on complex tasks, such as
groups, such as manager [8], student [6] and police scanning the instruments or making logical decisions [2].
officers [9]. Most of them showed that too much stress Although individual level stress management
has a negative impact on human behavior; they were also interventions still seem to be the most commonly adopted
found  that insufficient stress leads to boredom, a lack of approach  to  reduce  occupational  stress  in practice,
concentration and a lack of initiative/motivation to make there is an increasingly dominant view in the literature
the best possible effort [10]. Hence, in previous studies, that more broadly focused organizational approaches
both positive [11, 12] and negative [13, 14] linear should be the interventions of choice [18]. The reasons
relationships were revealed between stress and for this emphasis seem to be primarily based in a risk
performance. Stress management studies of construction management approach wherein the removal or reduction
professionals [15, 16, 17] have indicated that the of real or potential sources of stress is preferred to the
relationships between stress and performance are mainly moderation or amelioration of their effects, or the
negatively linear (i.e. deterioration of performance treatment of manifested damage [19]. The logic and
resulting from increase in stress level). attractiveness of this stressor reduction approach is

As  there  are  different aspects of stress, its impact obvious, although empirical evidence for its effectiveness
on  the  flight  performance  may change accordingly. is largely lacking [20]. This organizational level approach
Also, as the nature of flight is so complicated, the seems not to fully acknowledge that individuals may react

different aspects of the flight performance. Stress has a
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differently to potential stressors and that these Thus,  it  is determined that if a sample with at least
differences in reaction may be rooted in both individual
differences and in the context in which these potential
stressors exist [21]. Mc clernon et al. in their research
pointed out that stress has negative effect on flying skills.
They tried to show stress training can help pilots to cope
with distracting stress during flight. And training can be
a good amelioration of the effect of stress [22].

According to the mentioned concepts, these
hypothesize can be considered:

H1 : Emotional stress has a significant and positive
effect on the flight operational performance.

H2 : Physiological stress has a significant and positive
effect on the flight operational performance.

H3 : Environmental stress has a significant and positive
effect on the flight operational performance.

MATERIALS AND METHODS

Population and Statistical Sample: Regarding the fact that
the present research is going to determine the role of
environment, physiological and emotional stressors in
performance management of flight, the research statistical
population should be acquainted with flight procedures
also the relative stressors. Therefore, regarding the
specialized research questionnaire, the statistical
population of the research includes all pilots, co-pilots,
flight engineers, teacher pilots, also flight attendants of
Kish-Air  Airlines,  who  are  about 400 persons. At first,
a sample including 30 persons are selected randomly from
the statistical population in order to determine the
research sample size. Afterwards, they are treated by a
four question questionnaire of performance management.
Then, the size of dependent attribute variance of
performance management (variance of Total questions) is
calculated in which: S =11.49.2

According to the calculated formulas of estimating
the simple random sample size without substitution, we
will have:  and 

N : The size of understudied universe;
n. : Sample size;
s : Variance of dependent attribute;2

z : The bound of the error 5 percent level (1/96);
d : The bound of the error of tolerable attribute

Therefore:

175 members is selected, the 95 percent certainty would be
achieved in the obtained results. The mentioned sample
was selected by the use of stratified random non-relative
sampling. Then, 220 questionnaires were distributed
among them by the presence of the researcher in which
179 questionnaires were returned. The rate of returning
questionnaires was 81 percent which signifies the
excellent cooperation of participants. In addition, deep
and formal interviews were conducted for 25 of pilots in
Kish-air. These pilots were mainly selected with the
following characteristics:

The present pilots who have long experience of
working in the airlines.
The previous pilots and engineers who still work as
consultants with the organization.
The pilots from various airlines who are fully aware of
the situation of flight situations as they had worked
there for many years.

Research Method: Based on the extensive literature and
the conceptual model developed (Figure 1), a
questionnaire was designed to investigate the
relationships between stress and the flight performance.
Present study, because it deal with testing the effect of
stressors variables on flight performance and develop
practical knowledge about the quality of relation and
effectiveness between these two variables, from the
aiming view point is practical and from method of data
collection and analysis view point is descriptive and is of
correlative type.

For designing this questionnaire Likret 5 scale
multiple-choice has been used. For analyzing data derived
from questionnaire Structural Equation Modeling / Path
Analysis has been used and the software’s which have
been used for analyzing the data are LISREL 8.5 and SPSS
18.

For determining reliability of the study Cronbach’s
Alpha method has been used. Followings have been
resulted from this analysis:

For questions related to flight performance the
Cronbach’s Alpha coefficient of 0.88 has been
calculated.
For question related to dependent variables the
Cronbach’s Alpha coefficient of 0.93 has been
calculated.
For all questions Cronbach’s Alpha coefficient of
0.90 has been calculated. 
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For determining validity of the questionnaire content
credit has been used [23]. Content credit of this
questionnaire has been justified by guide professors and
co-guides and also initial distribution of questionnaire
among number of experts, scholars and considering their In the second stage, the information at each category
corrective comments, it has the necessary credibility. can be calculated by the following equation:

RESULTS AND DISCUSSION

The Result of the Demographic Data: The results of the
demographic variables showed that 14% of samples were In which
females and 86% were males. The 81 percent of
responders were married and 19% were single. Whilst
analyzing  the  educational qualifications showed that,
24% of them were co-pilots, 32% were pilots, 18% were
flight-engineers, 20% were flight-attendants and the Afterwards, the important factor of each category
remaining 5 percent have training certificate (teacher). would  be calculated  by  the use of the information at
15% of the members in the sample had an experience less each category in the next stage. Each category which has
than 5 years, 17% with an experience of 5 up to 15 years, the most information amount should have the most
29% with an experience of 15 up to 25 years and 39% of important factor (W ). The calculation of important factor
these members in the sample had an experience more than of j category can be done through the following equation:
25 years.

Qualitative Analysis of Interview with Expert: In this
research, the Shannon Entropy method was used for
analyzing results and the obtained findings from
interviews and observations. This method is adopted from W is an index which signifies the important factor of
the theory of systems and is a new method for processing each j category in a message with regards to whole
data. Entropy in information theory is an index for responders. On the other hand, categories resulted from
measuring uncertainty which can be stated by a the message can be classified with regards to w.
probability distribution. This uncertainty can be written as A more accurate description of the method of
the following: processing and analyzing obtained information from

presented  in  order  to  make those notes more tangible:

In which, k is a positive stable amount in order to dimension was concerned. The distinct questions
make E permanently positive. specified the importance and the role of each factors of

0 E  1 The content of carried out interviews based on the

The above mathematical relation is debated by this The amount of the uncertainty resulted from each
assumption that a message from m point of view is category was calculated after extracting frequency relating
classified in n category. The Shannon Entropy method is to every category and their normalization (Table 2).
needed for explaining algorithm in which the message is Then, the important factor of every category was
counted according to categories in tune with each calculated. Table 3 shows these factors for each category
responder through frequency matrix at first. After (Table 3).
extracting frequency tables, the frequency matrix would be It is considered that the effective variables on
normalized or standardized. To do so, the following performance management and their priority can be stated
equation will be used: as the Table 4:

j

j

interview with expert in Kish-air Airlines would be

As  it  was  noticed,  the   present   research  interviewed
25 pilots of Kish-air Airlines as far as the qualitative

different kinds of stressors in the airlines.

seven categories are as depicted in the Table 1.
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Table 1: The determined categories of the qualitative research
X X X X X X X1 2 3 4 5 6 7

Organizational Factors Extra-Organizational Factors CIS Environmental Factors Types of personality Performance Factors Gender

Table 2: The rate of uncertainty of each category
Category X X X X X X X1 2 3 4 5 6 7

Uncertainty 0/947 0/987 0/991 0/953 0/986 0/964 0/986

Table 3: Factors for each category
Category X X X X X X X1 2 3 4 5 6 7

Important Factor 0/1399 0/1392 0/1356 0/1323 0/1355 0/1380 0/1337

Table 4: Coefficients of each category in performance management
Category Organizational Factors Extra-Organizational Factors CIS Environmental Factors Types of personality Performance Factors Gender
Priority Fourth First Seventh Sixth Second Fifth Third

Table 5: The extracted variables from Delphi Analysis
Extra-Organizational Factors CIS Environmental Factors Types of personality Performance Factors Factors
Fourth fifth Third First Second Priority

Table 6: Goodness of fit tests for research hypothesis
Index  /df Root Mean Square Root Mean Square Goodness of Adjusted Goodness Normed Fit Non-Normed Comparative2

Error of Approximation Residual (RMR) Fit Index (GFI) of Fit Index Index (NFI) Fit Index Fit Index (CFI)
Conceptual model 1.48 0.063 0.041 0.94 0.94 0.92 0.90 0.96
Global model fit? good Very good Very good Very good Very good Good Very good Very good

Table 7: Results of testing the hypotheses of the study using path analysis
Hypotheses of the study Path Standardized coefficient The Significance of Values Testing of Hypotheses
First hypothesis Emotional Stress Flight Performance 0.84 9.15 Confirmed
Second hypothesis Physiological Stress Flight Performance 0.76 7.41 Confirmed
Third hypothesis Environmental Stress Flight Performance 0.23 1.65 Rejected

As  it  was  observed  five   independent  stressors Goodness of Fit Tests: Although different types of tests
had direct effects on flight performance Kish-air Airlines. which generally called fitness index are continuously
In the next step, the priority of every variable was being compared, developed and evolved but still there is
determined   by   the use of Delphi method in order to no general agreement on any optimal test. The result is
ensure the outcomes of interview and reaching to a that different articles, have presented different indices and
reliance spot. The results of Delphi method are as the even the famous SEM programs writings such as EQS
Table 5: LISREL software’s and Amos lose too many of fitness

Testing of Hypotheses: Structural equation modeling estimate the goodness of fit of the model is used. To
(SEM) was used to determine correlations between confirm  the  model  three  to five indices are sufficient.
variables of the proposed model and confirmed proposed The goodness of fit of a statistical model describes how
model. In other words, since different models can be well it fits a set of observations. Measures of goodness of
proposed based on hypotheses, structural equation fit typically summarize the discrepancy between observed
modeling using a series of key indicators of credit was values and the values expected under the model in
used to fit the proposed model. Therefore, LISREL question. Such measures can be used in statistical
software was used to fit the proposed model and test hypothesis testing. Generally, in this study to assess the
research hypotheses and SPSS software was used to goodness of fit of the entire model measures such as /
investigate regression analysis hypotheses. Two methods df, RMR, GFI, AGFI, RMSEA, NFI, NNFI, CFI has been
are considered for data analysis and for showing the used. Numbers of each of these indices has come in the
validity of the research hypotheses. Table 6.

indices. After specifying the model, several ways to

2
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Significance value of the first and second hypotheses Regarding the high importance of flight performance
is placed out of (-1.98, 1.98) interval, therefore, formed in Kish-Air Airlines, in all conditions, stress factors
relation is out of the null hypothesis and indicates the should be understood by cockpit and cabin crews
ratification of these hypotheses of the research. and an appropriate way in order to assess and
According to results of these two models (relation is evaluate these factors accordingly.
based on standard estimation of 0.84 and 0.76 and is The cockpit and cabin crews of this complex should
based on significance equal to 9.15 and 7.41 respectively). follow values such as stress management courses
Hence, first and second hypothesis confirmed. particularly in the airline. The airline management in
Significance value of the third hypothesis is placed within such an organization should concentrate on
(-1.98, 1.98) interval, therefore, formed relation is located components like the role of people in promoting
within the null hypothesis and indicates the rejection of participation culture and reasoning people’s interest
the third hypothesis of the study. According to results of in the investments and providing such an
these two models (relation is based on standard organizational climate which is far from any kind of
estimation of 0.23 and is based on significance equal to stress for the employments.
1.66). Hence, third hypothesis rejected. Considering the research findings, there is a

Based on analysis done using path analysis, results meaningful and direct relation between emotional
of  testing  hypotheses  of  the  study  can be seen in stress and flight performance. Thus, it is suggested
Table 7, Standard estimation test and significance values that some sessions with employees should be held
in confirming or rejecting considered hypothesizes every year in order to guide them to manage their
(significance of hypothesizes) has been used. impressions in various situations as well as

CONCLUSION

This study provides a comprehensive investigation
into the impact of various types of stress on the pilots’ 1. Eysenck,  M.W.,  N.  Derakshan,  R.   Santos  and
performance. Results indicate that flight performance M.G. Calvo, 2007. Anxiety and Cognitive
positively relates to emotional and physiological stress. Performance: Attentional Control theory. Emotion,
The formation of attitudes based on this relationship can 7(2): 336-353. doi:10.1037/1528-3542.7.2.336.
be observed in most of the studies such as: Leung, et al. 2. Hancock, P.A. and J.S. Warm, 1989. A dynamic
[15]; Leung, et al. [24]. Therefore, these studies have also Model of Stress and Sustained Attention. Human
been used to advance research goals. Like these Factors: The Journal of the Human Factors and
researches, this study present relationship between the Ergonomics Society, 31(5): 519-537.
two concepts has been determined positive and 3. Cox, T., 1993. “Stress Research and Stress
significant. Management: Putting Theory to Work”, HSE

Researchers such as Wolk and Bloom [6]; Therese Contract Research Report, HMSO, Centre For
[8]; and Mc Clernon et al. [22]; have argued that Organizational Heath and Development, Department
environmental stress due to its functions has a significant of Psychology, University of Nottingham NG7 2RD.
and positive effect on the flight performance, but in this London.
study third hypothesis has rejected. 4. Trollip, S.R. and R.S. Jensen, 1991. Human Factors for

The findings of the research including the results of General Aviation, Jeppesen Sanderson, Inc.,
the qualitative analysis of expert and the outcomes of Englewood, Co United State.
testing statistical hypotheses along with the researcher’s 5. Kim, B., 2012. Emotional Stress: How Chronic
observations and studies show that three variables of Emotional Stress Can Ruin Your Health, Experience
emotional, physiological and environmental stress have Your Best Heath, Available at: www.drbenkim.com
a direct and meaningful relation with flight performance in 6. Wolk, S. and D. Bloom, 1978. The Interactive Effects
Kish-Air Airlines. Regarding the nature of this of Locus of Control and Situational Stress upon
organization and its dominated management type, it can Performance Accuracy and Time, Journal of
be concluded that all mention factors are important for Personality, 46(2): 279-98.
this organization. Therefore, the researcher’s applied 7. Gawron, V.J., 2000. Human Performance Measures
recommendations based on the research findings would Handbook, Lawrence Erlbaum Associated Inc.
be as the followings: Publishers, New Jersey.

evaluating their performance in such conditions.
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