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Abstract

Aim: This study examined the relationship between sleep quality and fatigue among the
airport ground staff. Objective: To assess the relationship between sleep quality and fatigue
of the ground staff depending upon their shift timings and number of years of work
experience. Individuals who were either pilots, airhost, or air hostess; or who were less than
20 years of age, or had work experience less than 3 years, or had any other mental or medical
conditions were excluded from the study. A total of 105 ground staff employees ranging
between the age of 20-40 years were a part of the study. The tools used to measure the
variables were The Sleep Quality Scale (SQS) by Yi. H Shin and Shin C (2006) with test-
retest reliability of .81 and validity of .92 and The Fatigue Assessment Scale (FAS) by
Michielsen et al. (2003) and the psychometric properties of the scale was found to be .90
through internal consistency method. Results: A Pearson correlation coefficient was
computed to assess the relationship between sleep quality and fatigue. There was a positive
correlation between the two variables (r = .30, p = .002). Conclusion: Thus, there exists a

positiverelationship between sleep quality and fatigue and with the help of one-way ANOVA,
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it was revealed that shift timings and number of years of work experience doesn’t have any

effect on the sleep quality and fatigue levels.

Keywords: sleep quality, fatigue, shift timings, experience, ground staff.

Introduction

Sleep is defined as “an active state of unconsciousness produced by the body where the
brain is in a relative state of rest and is reactive primarily to internal stimulus.” Sleep quality
is defined as ‘how well you can sleep, basically focusing whether your sleep was restful and
restorative or not. To measure one’s sleep quality, we can assess by the four dimensions of
sleep quality — Sleep Latency(means how long it takes for an individual to fall asleep),
Sleep Waking (means how many times does the individual wakes up during the night),
Wakefulness (measures how manyminutes the individual spends awake during the night after
he/she first goes to sleep) and Sleep Efficiency (means the actual amount of time spent sleeping
while in bed). Fatigue can be defined as an individual’s state of tiredness and reduced
functioning of daily or routine tasks. It can also be seen as a normal, transient response for
extreme exhaustion or stress or boredom or maybe due to inadequate sleep, but it may also be
an indicative for a disorder. It can be physical, mental or a combination of both and it can affect
anyone. The rationale behind choosing this topic was, that there have been plenty of studies
done related to this subject matter but not much in Indian context as well as not with this
population (that is ground staff). The research question of the study being — “How sleep quality

and fatigue affect the airport ground staff?”

A 2023 experimental study by Humaid et al. (2023) which evaluated “The Impact of Fatigue
on Workers at Dubai Airport: Experimental Study,” were interested to know more about the
risks the airport security personnel face daily. The main objective to focus on this sample

(i.e., airport security personnel) was that the authors believed that the said group is
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responsible for providing protection and security to both the people and the facilities of the
airport, so it is important to understand what all risks they face. Data collection was carried
out by interviewing ten employees of the Dubai International Airport, among which, nine
of them were from the airport security department and the tenth one was from the
administrative security department. The results indicated that the sample experiences more
fatigue as compared to other employees, and the main factors that contributes in increasing
their fatigue are — work shifts, workload, and sleep problems, and because of increased levels
of fatigue, they are not able to concentrate properly on their daily tasks and routine jobs, that
leads to further risks, errors, longer response time on a task given at hand, etc. it also hampers
their productivity levels and performance levels. Thus, the results can be used as an
indicator and a referencefor the future researchers to look more into this domain and come
up with some effective and efficient strategy so that fatigue levels of the airport security

personnel can be decreased.

Study by Tamakloe et al. (2022) on “Safety Climate and Psychological Well-Being
Among Workers in the Ghanaian Aviation Industry: Does Fatigue matter?” evaluatesand
assesses the relationship between safety climate and psychological well-being of employees
along with observing what mediating role does fatigue plays in it. The research was conducted
using a cross-sectional research design method and sampling technique that was used was of
convenience sampling method wherein data from 305 operational workers (that is the ground
staff) of the Kotoka international airport in Ghana were obtained and analyzed. The results of
the research revealed that fatigue partially plays a role in the relationship of safety climate
and psychological well-being using the “PROCESS” macro method for bootstrapping
techniques. The research further indicated that, the work environment that the workers/
employees create should be safe and healthy, as it helps in lowering the fatigue levels of the

workers/ employees and boosts their psychological well-being, thus making the work
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environment and work culture more important aspects for any worker/ employee.

Materials and Methods

A total of 105 participants were studied with the helpof snowball sampling method.
Inclusion criteria was ground staff employees who oversee various operations such as aircraft
fueling suppliers, interior cabin cleaners, baggage, cargo and/ or freight handlers, ramp agents
and boarding gate operatives, flight dispatchers, customer service agents, airport shuttle bus
drivers, etc. Employees who were either pilots, airhost, or air hostess; or who were less than
20 years of age, or had work experience less than 3 years, or had any other mental or medical
conditions were excluded from the study. The responses were conducted in both hybrid mode
that is online (with the help of google forms) and offline mode by visiting the Kempe Gowda
International Airport, Bengaluru. Informed consent of the participants was taken, and
confidentiality of their details was maintained throughout the study. the participants were
debriefed before the study, and they were informed about their right to withdraw from the
study anytime if they wanted to. The participants provided demographic information
including, number of years of experience, shift timings, job role. The participants were then
asked to complete a GHQ 12 for initial screening process. TheGHQ 12 instrument is used to
evaluate and detect general (non-psychotic) mental health problems among the primary
setting (Goldberg & Williams, 1988). It is used to rule out anyother possibilities of already
existing mental health conditions of the participants that is currently interfering with their
sleep quality and fatigue levels. It is a self-administered test with 12items (both positive and
negative items) and the individual is asked to answer all the items as honestly as possible.
The test is rated on a 4-point Likert scale using a timeframe of “in the last two weeks”. The
scoring of the test is carried out by assigning a score of ‘3 for more so than usual’, ‘2 for same
as usual’, ‘1 for less so than usual’, and ‘0 for much less than usual’ for positive items and a

score of ‘0 for not at all’, ‘1 for no more than usual’, ‘2 for rather more than usual’ and ‘3 for
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much more than usual’ for negative items. The reliability of the test that was found by the
developers is .76 and the validity of the test was found out to be .82. With the help of the
screening process, filtering out of the participants was done based on the inclusion and

exclusion criteria.

The Fatigue Assessment Scale (FAS) was used for determining the fatigue levels of
the participants. It is a 10-item scale that was developed to evaluate various symptoms of
chronic fatigue among the subjects (Michielsenet al., 2003). The test measures both physical
and mental symptoms of fatigue that helps in giving a more accurate and clearer picture of
the fatigue level of the subjects. FAS is a self-report, pencil-paper test and it hardly takes 2 to
5 minutes to complete the test. Each item on the test is answered using a 5-point Likert scale
ranging from a score of ‘1 for never’ to 5 for always.’ Item number 4 and 10 are reversed-
scored and then a total score is obtained for the test. Total scores for the test ranges from 10-
50, wherein 10 being the lowest level of fatigue and 50 being the highest level of fatigue.
The psychometric properties of the scale through internal consistency method were found out

to be as .90.

For assessing the sleep quality of the participants, the Sleep Quality Scale (SQS) was
used,developed by Yi. H Shin and Shin C (2006). It is a 28-item pencil-paper test that evaluates
the quality of sleep with the help of six dimensions that is — ‘Daytime Symptoms,’
‘Restoration after Sleep,” ‘Problems Initiating Sleep,” ‘Problems Maintaining Sleep,’
‘Difficulty Waking,” and ‘Sleep Satisfaction.” The SQS hardly takes 5 to 10 minutes for
administration, and it is a self-report measure. Each item on thetest is answered using a 4-point
Likert scale and respondents indicate how frequently they exhibit certain sleep behaviors over
a course of a month. The scores given were ‘0 for few’, ‘1 for sometimes’, ‘2 for often’, and
‘3 for almost always. Scores on items belonging to dimension 2 and dimension 5 were reverse-

scored and then a total score was calculated. Total scores for the test can range from 0 to 84,
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with higher scores indicating more acute sleep problems of the subjects. The reliability of the
test that was found out by the test-retest method was .81 and the validity of the test was found

out to be .92.

The data collected via google form were automatically exported to an excel spreadsheet
in a de-identified manner. in addition, the data that was collected in offline mode were
recorded and added to the spreadsheet. The data in the spreadsheet was then imported to SPSS
software (IBM, Version 26) for data analysis. Descriptive statistics, frequency counts, Pearson

correlation coefficient and One-Way ANOVA were primarily used to analyze the data.

Results

Demographics

A total of 51 (48.6%) female employees and a totalof 54 (51.4%) male employees
were a part of the study ranging between the age of 20-40 years. The statistical summary of
all the sociodemographic details collected form the participants is represented with the help

of Table 1.

94


https://phpstack-630042-3523214.cloudwaysapps.com/index.php/ijpe/index

International Journal of Interdisciplinary Approaches in Psychology (lJIAP)

Vol. 2, Issue 10 October 2024

Table 1. A statistical summary of the Demographic details ofthe participants

Demographic details Freguency Valid percent
Gender Female 51 486
Iiale 54 514
hdaam 15143
Std. deviation 30219
Age Lazz than 30 a3 p:3-A
30 and zhove 12 14
Iiaan age 1.1143
Std. deviation of aze 31968
Yearz of experience of the 3 vears X 324
eround staff employees
4 yaars 52 495
3 yaars 14 133
6 vaars 3 2%
7 vears 1 10
8 years 1 10
hdaam 1.9333
Std. deviation 80157
Shift timingz of the ground  MMoming shift &0 371
ztaff employees
Afternoon shift 2 210
Mizht zhift 20 15.0
Mionth wise change in shift 3 29
hlaam 16762
Std. deviation _BE247

Figure 1. Pie chart representing the shift timings of theFemale employees

Shift (Morning/ Afternoon/ Night)
gender of the participants: Female

B Moming_shift
Afternoon_shift
B Night_shift

ISSN: 2584-0142

Through the help of the Figure 1, we can understand that 35% of the female employees

are working in the morning shift, 11% are working in the afternoon shift and 5% in the night

shift.
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Figure 2. Pie chart representing the shift timings of the Maleemployees

Shift (Morningl/ Afternoonl Night)
gender of the participants: Male

Through the help of the Figure 2, we can understand that 25% of the male employees
are working in the morning shift, 11% are working in the afternoon shift, 15% in the night

shift and 3% is month-wise change in the shift.

Figure 3. Bar graph representing years of experience of theFemale employees

Years of Experience
gender of the participants: Female

8

Frequency

0

Years of Experience

Through the help of the Figure 3, we can understand that 15% of the female

employees have been working for 3 years, 25% for 4 years, 8% for 5 years, 2% for 6 years

and 1% for 8 years.
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Figure 4. Bar graph representing years of experience of the Male employees

Years of Experience

gender of the participants: Male

Frequency

S 2 | N
xn Nl
HC‘, 4 5 6 7

Years of Experience

Through the help of the Figure 4, we can understand that 19% of the male employees
have been working for 3 years, 27% for 4 years, 6% for 5 years, 1% for 6 years and 1%

for 7 years.

Table 2. Age and number of years of work experience

Years of experience Age Frequency Valid percent
3 Less than 30 29 31.2
31 and above 5 41.7
4 Less than 30 45 48.4
31 and above 7 583
5 Less than 30 14 15.1
6 Less than 30 3 32
7 Less than 30 1 1.1
8 Less than 30 1 I.1

Table 2 represents the number of employees who are in the age range of 20 to 40

years along with their number of years of work experience.

Table 3. Age and Interpretation of Fatigue Assessment Scores (FAS)

Age Interpretation of fatigue Frequency Valid percent
assessment scale (FAS)
Less than 30 Normal level of fatigue 2 2:2
Substantial level of fatigue 84 90.3
Extreme level of fatigue 7 75
31 and above Substantial level of fatigue 12 100

Table 3 represents the number of employees who are in the age range of 20 to 40
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years of age along with their interpretations of Fatigue Assessment Scores (FAS).

Table 4. Mean, Standard Deviation and Pearson Correlationfor Sleep Quality and Fatigue

Variables M SD 1 2
1. Sleep quality 43.01 8.75 1 301%*
2. Fatigue 28.60 3.58 ;301%% 1

Note: N=105. M and SD are used to represent mean and standard deviation respectively.

**_ Correlation is significant at the 0.01 level (2-tailed).

Table 4 represents the correlation between sleep quality and fatigue using Pearson

correlation. It is observed that there is a significant difference between the two variables.

Table 5. One-way Analysis of Variance of Sleep Quality in Ground Staff by Shift Timings

Source at SS MS F P
Between groups 3 193.54 64.51 .83 A7
‘Withing groups 101 7776.41 76.99
Total 104 7969.96

Note: N =105

Table 5 represents a one-way ANOVA was performed to compare the effect of shift
timings on sleep quality. It is observed that there was no statistically significantdifference

between shift timings and sleep quality.

Table 6. One-way Analysis of variance of Fatigue in GroundStaff by Shift Timings

Source daf SS MS F P
Between groups 3 12.55 4.18 31 81
‘Within groups 101 1326.44 13.13
Total 104 1338.99
Note: N =105

Table 6 represents a one-way ANOVA was performed to compare the effects of shift
timings on fatigue. Itis observed that there was no statistically significant difference between

shift timings and fatigue.
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Table 7. One-way Analysis of Variance of Sleep Quality in Ground Staff by Experience

Source daf SS MS F P

Between groups 5 196.73 39.34 .50 77

‘Within groups 99 7773.22 78.51

Total 104 7969.96
Note: N= 105

Table 7 represents a one-way ANOVA was performed to compare the effects of
numbers of years of experience on sleep quality. It is observed that there was no statistically

significant difference between experience and sleep quality.

Table 8. One-way Analysis of Variance of Fatigue in GroundStaff by Experience

Source daf SS MS F P

Between groups 5 67.49 13.49 1.05 39

‘Within groups 99 1271.49 12.84

Total 104 1338.99

Note: N = 105.

Table 8 represents a one-way ANOVA was performed to compare the effects of
numbers of years of experience on fatigue. It is observed that there was no statistically

significant difference between experience and fatigue.

Discussion

The researchers examined the relationship between sleep quality and fatigue based
on the shift timings and number of years of work experience of the ground staff employees.
This sample included ground staff employees working in various airlines atvarious job roles
ranging between the age of 20 to 40 years. Sleep is defined as “an active state of
unconsciousness produced by the body where the brain is in a relative state of rest and is
reactive primarily to internal stimulus”. Fatigue is akey cause of sleep deprivation, and

fatigue has a significant impact on flight safety. Lethargy, heightened anger, and poor focus
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might result from not getting enough sleep. Most people have experienced these symptoms,
but despite their knowledge, many nevertheless work with a sleep deficit and endanger
others. Fatigue, on the other hand, is understood as physical and/ or mental exhaustion that
goes beyond regular tiredness. The inability of an individual to use one’s muscles as
forcefully as one would like to be known as physical exhaustion. Loss of sleep or physical
activity are the two main causes of physical weariness. Mental exhaustion frequently follows
physical exhaustion. A general decline in attention span and the capacity to do difficult or
even very easy tasks with the usual efficiency are signs of mental tiredness, which includes
sleepiness. For pilots and Air TrafficController Officer (ATCOs), who frequently must work
early in the morning or late at night, mental weariness is a major worry because it frequently
stems from losing or interrupting the normal sleep cycle. The circadian cycles of the body
are innately linked to sleep habits. Circadian rhythmscan be disrupted by shift schedules and
time zone changes, making it challenging for crew members or ground staff or pilots working
early shifts or long-haul routes through multiple time zones to get enough rest before

reporting for duty.

Our findings indicated a positive correlation between sleep quality and fatigue in the sample.
The findings of the current research are supported with the study done by Humaid et al. (2023)
as the results revealed that ground staff experience more fatigue as compared to other
employees and the main factors in contributing their fatigue levels are — work shift, workload,
sleep problems, etc. and because of which they are unable to concentrate on their daily tasks
and routine work, that leads to further risks, errors, longer response time on a given task and
hampers their productivity and efficiency level. The results of the present finding were also
in agreement with the findings of Bendak and Rashid (2020) as their results revealed that the
risk associated with fatigue significantly rises when the workday is longer than 16 hours, when

the pre-duty sleep period is shorter than 6 hours, and when the workday falls between the
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crew's regular sleeping hours. It was also discovered that not all areas of this risk had been
exhaustively examined. At the end, suggestions are made for additional research to

investigate ways to reduce this danger.

Another finding of the present study indicates that there is no significant difference
between sleep quality and shift timings. The results were complementary to Shochat et al.,
(2019) findings as they concluded that crew members who worked in the 12-hour day shift
reported lower burnout levels, improved sleep quality levels and less daytime sleepiness as
compared to those who worked in the night shift. As per Table 1, it is observed that a total of
60 (57.1%) employees are working in the morning shift and because of which they can relax

and rest properly.

The present study found out that there would be no significant difference between
fatigue and shift timings. The results were complementary to the study done by Santos et al.,
(2019) which evaluated on stresses, pressure and fatigue thatis experienced by the aircraft
maintenance personnel and the results indicated that only because of extreme workload, the
aircraft maintenance personnel would feel exhausted, and their fatigue levels would increase,

and no major role did shift timings played in it.

Another finding of the present study indicates that would be no significant difference
between sleep quality and experience. As per Table 1, it was observed that majority of the
employees have 4 years of work experience that is 52 (49.5%) so they can rest properly after

their shift ends and are well rested to do their work the next day.

The present study found out that there would be no significant difference between
fatigue and experience. The findings of the current study were supported by the study done
by Torres et al., (2016), on evaluating and assessing the relationship between fatigue and

workload among the aircraft de-icing technicians based in their age, seniority, truck type and
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work shift. The results are related to my study as it was concluded that there a significant age
difference in the perceived level of fatigue among the younger workers with a smaller number

of work experience rather than the older workers (refer table 2 and 3).

The present study was concluded as it was observed that there exists a positive
correlation between sleep quality and fatigue with the help of Pearson correlation method
(r =.301, p = 0.01). It was also observed that shift timings and the number of years of work

experience do not have a statisticallysignificant difference on sleep quality and fatigue.

There may be some possible limitations in this study,the first is at the time of data
collection, the participants were not able to answers the questions as honestly as possible
because of the security and privacy reasons of the respected airlines. The second limitation
concerns the limitation of no qualitative interview done with the participants because of
security reasons. Implications of the study are — more studies can be done related to this
subject matter by keeping this studyas a base so that new intervention program or a strategy
can beformed and implemented by various airlines. Further research and studies should focus
on conducting more qualitative interviews and longitudinal research on the ground staff
population as it will help in the data collection process.

Additional findings

There were some additional findings that was observed in the present study, that is
the Fatigue Assessment Scale (FAS) had 2 dimensions — Physical Fatigue and Mental
Fatigue and the Sleep Quality Scale (SQS) had 6 dimensions —Daytime Dysfunction,
Restoration after Sleep, Problems Initiating and Maintaining Sleep, Difficulty Waking Up
and Overall Sleep Satisfaction. So, Pearson correlation was performed to find out dimension
wise correlation. The results revealed that when the level of physical fatigue was higher of

an individual, then the employee will face problems with initiating and maintaining sleep as
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well as difficulty getting out of the bed (see Table 9). It was also observed that when the

level of mental fatigue is higher, then the problems faced by the employee will be daytime

dysfunction, decreased feelings of restoration after sleep, problems initiating and

maintaining sleep, difficulty waking up and overall sleep satisfaction (see Table 10).

Table 9. Dimension wise Pearson Correlation

Dimensions 1 2 3 4
1. Physical Fatigue 1 328%* 273x* 272%*
2. Problems initiating 328%= 1 AgT7*= A96%*
sleep
3. Problems 273%* AgTE* 1 329%=
maintaining sleep
4. Difficulty waking up 272%* A496%* 329*= 1

Note: N =103

**_Correlation is significant at the 0.01 level (2-tailed).

Table 9 represents the dimension wise correlation done between physical fatigue

dimension and dimensions of problems initiating sleep, problems maintaining sleep and

difficulty waking up. It is observed that there exists a positive relationship between the

dimensions.

Table 10. Dimension wise Pearson Correlation

Dimensions 1 2 3 4 5 6 7

1. Mental fatigue 1 330**  -407** 430* 423 -.390* .369**

2. Daytime 330** 1 009 486** 458 -055 S516%*
dysfunction

3. Restoration -407** 009 1 -.116 128 215% -083
after sleep

4. Problems 430** 486** -.116 1 487 -125 496**
initiating sleep

5. Problems 423** 458** -.128 487** 1 -.063 329
maintaining
sleep

6. Sleep -.390** 055 21 -125 -.063 1 183
satisfaction

7. Difficulty 369** 516** -.083 496** 329 -.183 1
waking up

Note: N = 105. **. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is

significant at the 0.05 level (2-tailed)
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Table 10 represents the dimension wise correlation done between mental fatigue
dimension and dimensions of daytime dysfunction, restoration after sleep, problems initiating
sleep, problems maintaining sleep, overall sleep satisfaction and difficulty waking up. It is

observed that there exists a positive relationship between the dimensions.
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