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ABSTRACT

Introduction: Occupational stress is an important health issue amongst a variety of
occupations and has been associated with health problems and risk-taking
behaviours. Drivers, in particular bus drivers, have very stressful jobs as they work
shifts for long hours creating exposure to unhealthy levels of pollutants and a higher
rate of sickness absenteeism. To determine the prevalence and associated factors of
occupational stress among Karnataka State Road Transport Corporation (KSRTC)

bus drivers in Kolar, Karnataka.

Objectives: Among KSRTC bus drivers in Kolar.
1. To determine the stress level in occupation among KSRTC bus drivers.
2. To determine association between the stress and occupation related factors.

3. To assess the health status among KSRTC drivers

Materials and methods: A cross-sectional study was conducted from September 1,
2023, to June 30, 2024, at the KSRTC depot in Kolar, which serves both urban and
rural areas. The depot employs 729 staff, including bus drivers, conductors,
mechanics, housekeeping, and administrative staff. Out of 654 bus drivers, a
representative sample of 235 was selected using simple random sampling. Data were
collected through a list of permanently employed staff from the depot's authority to

ensure accuracy and relevance.
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Results: The study among KSRTC bus drivers in Kolar found that 65% experienced
moderate to severe stress. Significant factors associated with occupational stress
included urban residency, divorce, chronic alcohol consumption, current tobacco
chewing, hypertension, higher BMI, long working hours, and high waist-hip ratio.
Binary logistic regression revealed significant associations for these variables with
stress levels.we found that urban residents had significantly higher odds of
experiencing stress compared to rural residents (OR=1.27, p=0.03). Divorced
individuals and chronic alcoholics also showed higher odds of stress (OR=1.24,
p=0.05 and OR=1.33, p=0.04, respectively). Significant associations were identified
between stress and hypertension (OR=1.40, p=0.01), obesity (OR=1.30, p=0.03),
morbid obesity (OR=1.47, p=0.01), high-risk waist-hip ratios (OR=1.42, p=0.01),
and longer working hours (>12 hours, OR=1.30, p=0.03). Health assessments

revealed a high prevalence of hypertension and obesity.

Conclusion: The study highlights the alarming prevalence of occupational stress
among KSRTC bus drivers in Kolar, with 65% experiencing moderate to severe
stress. Factors such as urban residency, lifestyle habits, and physiological parameters
were found to significantly contribute to this stress burden. These results highlight
the importance of population-specific health promotion programmes and policy

amendments to improve the health of essential workers and road safety in general.

Keywords: Occupational stress, Bus drivers, Health status, public transport workers
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INTRODUCTION




1.INTRODUCTION

Occupational stress refers to the pressure that individual workers feel around their
work conditions. It's a significant factor that affects individuals, groups, and
communities. This stress can arise when workers lack the skills or ability to cope
with increased demands and challenging work environments. The stressors
encompass prolonged shifts, substantial workloads, time constraints, challenging
tasks, restricted breaks, monotony, and suboptimal physical work environments

such as cramped spaces, extreme temperatures, and inadequate lighting.!

The backbone of bus transportation services are bus drivers. They play a pivotal
role in ensuring a secure and enjoyable journey for passengers. Individuals’ well-
being and happiness depend on numerous vital elements, including bus drivers’
contentedness. These professionals have to survive a broad scope of occupational
stressors, from traffic congestions and consumers’ conflicts through alternate
shifts, unergonomic cabins, and rigid timetables. The specific working conditions
and job features of professional bus drivers provoke particular health problems,

often ensuring the issue of early retirements due to disabilities.?

The profession of a bus driver is very important for public transport. However,
the community of bus drivers has experienced a serious shortage of personnel
over the past decade. This may pose a threat to the sustainability of an essential
service. Furthermore, bus drivers are subjected to numerous physical, chemical,
and biological hazards, such as exposure to noise, vibrations, air pollution, and

fungi.’

Sleep disturbances and stress-related disorders including anxiety and depression
are frequent among bus drivers. Given that long-haul drivers usually rest in the
buses or in the confined quarters provided by employers that do not have proper

2




boarding facilities at outstations, they often lack adequate sleeping conditions
which may worsen the health status and the ability to drive among drivers. Poor
living quarters and sleeping conditions in particular may lead to severe
concentration disorders and, as a result, are largely responsible for the potential

of causing accidents and injuries both to the drivers and to the passengers.*

Among safety-critical roles are sedentary occupations, such as long-haul driving,
as they require a great deal of emotional stress and extended work hours. Drivers,
as a representative occupational class, are under high risks of health burdens, with
metabolic diseases largely caused by the nature of their job and inadequate
nutrition. Primarily related to the lack of physical activity, irregular work shifts,
and poor meal choices, health concerns, such as obesity and high blood pressure,

can lead to the formation of metabolic syndrome.®

As a part of performing their professional duties, bus drivers are involved in a
number of repetitive physical acts such as steering, gear shifting, and braking
which put a high level of strain on their musculoskeletal system. As a result,
musculoskeletal pain is one of the most frequent complaints among drivers. Their
highly demanding scope is complicated by a combination of prolonged static
sitting positions and continuous vibration causing high pressures on the
intervertebral discs and consequential fatigue in lower lumbar muscles.
Therefore, it may be assumed that these factors lead to the development of

degenerative changes in the lumbar spine.®

The feature of demanding work schedules plays a major role in the raised levels
of stress drivers experience as they are constantly pressed by time. Thus, the
content of working times for the bus personnel involves both ergonomic issues,
security concerns, the relentless pressure created by the necessity to stick to one’s

timetable closely. The working conditions for bus personnel include a range of




factors, such as ergonomic concerns, security constraints, and the never-ending

stress created by the stringent implementation of tight schedules.’

Many working-age adults take part in sedentary behavior, where energy
expenditure is low while one is in a sitting orientation or lying down. Extended
time spent sitting demonstrates an increased likelihood of enduring
cardiovascular diseases, cardiovascular mortality, all-cause mortality, and
diabetes, irrespective of the known physical activity during leisure time. It is quite
striking that workers in the transport sector are more vulnerable to developing co-

morbidities and perhaps premature death.?

The diverse landscape of employment frequently accounts for the disparity in
smoking habits between the blue-collar workers and their “colleagues” from the
white-collar terrains. Employing truck and bus drivers, the compelling nature of
the occupation often results in much higher rates of smokers within their
workforce over the white-collar profession. The disparities in tobacco
consumption between the two groups can be explained by higher stress levels of

the bus driver as opposed to the workers in less stressful occupations.®

Ensuring driver safety is crucial, and ergonomics emerges as a key player in
minimizing injury risks. This involves making workplace adjustments,
implementing administrative changes, and educating drivers. Addressing factors
like prolonged sitting, whole-body vibration, and the ergonomic fit between
drivers and their environment, including vehicle seats, are essential for creating a
safer driving experience.'®This study emphasis a paucity about stress and health
issues among bus drivers in the organized sector such as Karnataka State Road
Transport Corporation (KSRTC). Its purpose is to gain insights into the work
patterns of KSRTC workers, examining the scope of occupational stress and
morbidity. The findings aim to serve as a foundation for developing targeted

health programs and policies to address occupational health hazards, emphasizing




the importance of exploring the prevalence and contributing factors of
occupational stress among KSRTC bus drivers in Kolar, Karnataka, Southern

India.

1.1 Problem Statement-

Occupational stress among bus drivers is a pressing issue both internationally and
in India. In India, transportation employees, including bus drivers, are not very
often covered by labour law and social protection programs, which creates

dangerous working conditions and high levels of stress-related illnesses.

Non-communicable diseases are one of the most critical problems worldwide,
amounting to 40 million deaths yearly or 70% of the global death rate.
Meanwhile, an additional shocking issue is premature death because of NCD: 15
million die annually due to NCDs at the age under 70. Furthermore, over 80% of
these untimely deaths transpire in low- and middle-income countries,
underscoring a pressing need for comprehensive and equitable interventions to

address this critical public health issue.*?

Occupational stress is a significant concern among drivers worldwide. Research
indicates that about a third of professional drivers experience mild to moderate
stress levels, with heavy vehicle drivers facing higher stress than light vehicle
drivers, especially regarding work overload and role conflict . $3A study done in
Mumbai bus drivers in India showed prevalence of hypertension (24%) and lower
back issues (79%), establishing a clear link between occupational stress and these
Non communicable disease problems.!* These findings highlight the pressing

need for interventions to alleviate occupational stress among drivers globally.
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2. OBJECTIVES OF THE STUDY

Among KSRTC bus drivers in Kolar,

1.To determine the stress level in occupation among KSRTC bus drivers.

2. To determine association between the stress and occupation related factors.
3. To assess the health status among KSRTC drivers.
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3. REVIEW OF LITERATURE

3.1 Occupational stress

Stress is defined as a common psychological condition stemming from
inadequate work dynamics. Stress was initially described as the body's
general response to demands, prompting physiological changes in situations
of intense emotion. According to WHO(World Health Organization), Stress
was categorized into three stages: alarm, resistance, and exhaustion. The
initial stage, marked by increased adrenaline production, fosters alertness and
productivity. Subsequently, coping mechanisms come into play to maintain
equilibrium. However, persistent stress leads to detrimental effects such as
illness, depression, and diminished focus. The exhaustion phase,
characterized by disrupted equilibrium, manifests in various conditions like

hypertension, depression, and even fatal outcomes.*®




Table A- Stages of stress according to WHO

Stress Stages Signs Symptoms

Sweating,trembling,rapid

Tachycardia breathing.

Difficulty in concentrating,
feeling tense or anxious.

Heightened alertness

Activation of fight or | Irritability,restlessness,

Alarm flight response difficulty sleeping
Tachycardia Digestive  issues  (e.g.,
Resistance stomach pain, diarrhoea)

Sustained high levels | Headaches, muscle tension,
of stress hormones fatigue, Mood swings,

feeling overwhelmed,

Chronic fatigue Burnout, feeling

Exhaustion emotionally drained, apathy
Increased susceptibility | Frequent illnesses,

to illness weakened immune system,

Depression, anxiety,

feelings of hopelessness

Occupational stress can be defined as the cognitive, emotional and physiological
reactions an individual experiences when they perceive an imbalance between the
requirements of their role and ability to cope with these demands. This imbalance
triggers negative psychological, physical, and behavioral reactions. Symptoms
may include feeling overwhelmed, exhausted, and struggling to meet job
expectations, ultimately impacting job performance and overall well-being.*°
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3.2 Historical perspective of Occupational stress

The historical perspective of occupational stress reveals a trajectory marked by
evolving societal and organizational dynamics. Early examinations of stress in
the workplace emerged in the mid-20th century, initially focusing on the
physiological and psychological impacts on workers.The work of Hans Selye in
the 1930s laid foundational understanding, highlighting the body's response to
stressors. Over time, the conceptualization of occupational stress expanded to
encompass broader contextual factors such as job demands, control, and social
support. The 1970s and 1980s witnessed a surge of interest in stress management
and organizational interventions, spurred by rising awareness of its detrimental
effects on health and productivity. In this regard, it is crucial to consider a specific
period in order to realize the tendencies related to occupational stress and describe
this phenomenon, which is entirely eliminated in the contexts of the

contemporary workplace environments.!’

Many conceptual frameworks and approaches to the understanding of stress have
emerged during the mid-20th century. They include, for example, Selye’s general
adaptation syndrome and Lazarus’ transactional model of stress, all of which
provide the long-sought insight into human perception of and response to the
circumstances. The WHO's insights provide valuable context for understanding
the multifaceted nature of stress in the workplace, tracing its roots from early
conceptualizations to contemporary perspectives. This historical perspective
serves as a foundational framework for scholars and practitioners alike,
facilitating a comprehensive examination of interventions and strategies aimed at

mitigating occupational stressors and promoting healthier work environments.*®
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Stressors
Internal or external demands

Appraisals
(Primary) (Secondary)
Coping Resources Coping Responses
Persqrml attnbules.- Emotion or problem focused coping
Stable environment attributes
Long tel_'m outcomes Short-term outcomes
Yhvsic o 3
Physical health Relaxation
Mental health Mood

Life satisfaction

Figure 1: Transaction Model of stress and coping (Richard Lazarus and folkman,1984)%°

The concept of "stress™ originally originated in the field of engineering to
characterize the tangible physical pressure exerted on a structure. However, in the
mid-1930s, the term took on a new dimension with the publication of the paper
"A Syndrome Produced by Diverse Nocuous Agents" in Nature (Selye, 1936).
This seminal work delved into experiments conducted on rats exposed to "acute
non-specific nocuous agents,” termed as "stressors." These stressors
encompassed a range of adverse stimuli, such as exposure to cold, surgical injury,
spinal shock, excessive muscular exertion, or sub-lethal drug administration.
During the initial phase post-injury, rats exhibited thymus shrinkage, affecting T
cell production crucial for immunity. Subsequently, brain regions responsible for
growth paused operations, reallocating resources strategically to prioritize vital

bodily functions over growth maintenance.?
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According to WHO, there are three main types of stress

3.2.1 Acute stress

The World Health Organization (WHO) recognizes acute stress as a significant
health concern due to its potential to negatively impact individuals' mental and
physical well-being. Acute stress refers to a short-term reaction to a specific
stressor or event, typically characterized by symptoms such as increased heart

rate, rapid breathing, muscle tension, and heightened alertness.?
3.2.2 Episodic acute stress

Episodic acute stress is when a person experiences repeated episodes of acute
stress. People with episodic acute stress suffer frequent headaches, or backpain
are irritable, tense and generally on the edge, experience chest pain tachycardia,
or migraines, all due to ongoing stress. This stress can have serious consequences
on both our physical and mental well-being. Stress can lead to cognitive
dysfunction and can negatively affect the personal and professional life of an

individual.

Episodic acute stress can have severe implications for individuals' health, leading
to conditions such as anxiety disorders, depression, hypertension, and
cardiovascular diseases. It can also impair cognitive functions and decrease

overall quality of life.?2
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Table B-Overview of the signs and symptoms associated with each type of

stress as categorized by the WHO

Rapid breathing

Stress Type Signs Symptoms
e Tachycardia e Anxiety
Acute stress e Sweating o Irritability

Muscle tension

Episodic stress

Recurrent
headaches
Digestive issues

Hypertension

Persistent worry
Fatigue

Sleep disturbances

Chronic stress

Insomnia
Fatigue
Feeling hopeless

Irritability

Depression
Apathy

Social withdrawal
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3.2.3 Chronic stress

Chronic stress, characterized by prolonged exposure to stressors such as work
pressures, financial strains, or health concerns, not only undermines work
performance with diminished concentration and motivation but also poses a grave
threat to mental and physical well-being. This persistent tension can disrupt
iImmune function, leading to enduring health complications and deteriorating
quality of life, emphasizing the critical need for effective stress management

strategies to safeguard both professional success and personal health .2

3.3 Causes of stress

The WHO identifies various causes of stress, which can include factors such as
work-related stress, financial problems, interpersonal conflicts, major life

changes, and traumatic events.

Work-related stress: High demands, long hours, job insecurity, lack of control
over work conditions, and conflicts with colleagues or superiors can contribute to

stress in the workplace.

Financial problems: Struggles with debt, unemployment, poverty, or the inability
to meet financial obligations can be significant sources of stress for individuals

and families.

Interpersonal conflicts: Difficulties in relationships with family members,
friends, or romantic partners, as well as conflicts within social groups or

communities, can lead to stress.
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Major life changes: Marriage, divorce, moving to new location, having a
baby and even the death of a family member are all major life changes and

they can be huge stressors.

Traumatic events: Exposure to violence, natural disasters, accidents, or other
traumatic experiences can have long-lasting psychological effects and

contribute to stress.

“This model suggests that high job demands, low job control, and low social

support can lead to increased stress levels among employees”

Long Hours

Office politics Unfairness

Causes of
workplace
stress
Lack of

acknowledgments
or rewards

Lack of job
security

Little or no
control aver
workplace
activities

Figure 2- Some of the Reasons Cited for Workplace Stress 2*

Job stress is akin to a persistent ailment prevalent among today's younger
generation, which can significantly impair an individual's performance and
overall physical and mental well-being. This affliction is fueled by various
factors such as intense competition, unsupportive colleagues, and the looming
specter of job insecurity.®
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3.4 Role of bus drivers in public transportation

Bus driving is a ubiquitous activity that involves operating a vehicle to transport
oneself or others from one place to another. It requires a combination of skills,
including coordination, attention, and knowledge of traffic rules and
regulations. Beyond its practical function, driving can also be a source of

enjoyment, offering freedom and independence to explore new destinations.?°

Bus drivers are instrumental in ensuring the safety and convenience of
passengers throughout their travels. The comfort of passengers on their bus
journeys is heavily influenced by the approach taken by bus drivers behind the
wheel. Employing smooth and composed driving methods not only ensures
safety but also elevates the overall experience for passengers. By adhering to a
consistent speed, steering clear of sudden movements, and delivering a
seamless ride, drivers can significantly enhance passenger comfort and

minimize the risk of motion-related discomfort.?’

The crucial role bus drivers play in ensuring the efficiency and safety of transit
operations, while also highlighting the significant stressors they encounter on a
daily basis. Factors such as heavy traffic congestion, tight schedules, unruly
passenger behavior, and the constant pressure to meet performance targets

emerged as key stress-inducing elements.?
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3.5 Theoretical framework used in occupational stress

Stress theory Stress theory Start by learning about general stress theories like the
Transactional Model of Stress and Coping from Richard Lazarus & Susan
Folkman. This model suggests that stress is produced when an individual
perceives a discrepancy between the requests of a situation and their capacity to
handle those demands.?® Further, this can be extrapolated to the field of bus
driving as drivers face numerous stressors such as dealing with heavy traffic
congestion or stringent schedules & passengers and additionally required by law

to adhere rigidly with myriad safety protocols.

“Job Demands Control Support Model (JCDS): This model, proposed by
Robert Karasek and Theorell, examines the interplay between job demands, job
control, and social support in influencing stress levels.”°

“This model suggests that high job demands, low job control, and low social

support can lead to increased stress levels among employees.”

JOB DEMANDS
(Workload,Pressure,Time)

4

JOB CONTROL ’
l (Decision making ‘
authority, skill variety)

-

SOCIAL SUPPORT
(Collaegue,supervisor,Family)

Figure 3. Model of Job Demand-Control-Support (JDCS) 3!
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In the context of KSRTC bus drivers, job demands might include factors like
workload and time pressure, while job control could refer to the extent to which
drivers have autonomy and decision-making authority. Social support may
come from colleagues, supervisors, or family members and could buffer

against the negative effects of stress on health.

Effort Reward Imbalance Model- This model demonstrates the increasing
Imbalance among efforts contributed to work and rewards one is getting in
exchange.®?Considering this model applies to bus drivers in terms of the effort
they put into their job (e.g., long hours, dealing with traffic) versus the rewards
they receive (e.g., salary, job satisfaction). Imbalance in this equation may lead

to increased stress and adverse health outcomes.

This flowchart illustrates the cyclical relationship between effort, rewards,
perceived imbalance, and outcomes, highlighting how imbalances in the effort-
reward ratio can impact individuals' experiences and behaviors in the

workplace.

4 ™

Effort

AN S

—‘ Rewards ‘

Imbalance

‘ Perceived ‘ _ ‘ Outcomes ‘

Figure 4. Model of Effort Reward Imbalance Model®
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Biopsychosocial Model of Health- George Engel developed a biopsychosocial
perspective of health and illness to deal with the interconnectedness between
biological, psychological and social factors in human. 33 The state of health and
their consequences that the model suggested changed due to occupational stress
among bus drivers applies to other physical (e.g., cardiovascular conditions,
musculoskeletal problems), mental (e.g., anxiety, depression), or social well-
being (e. g., relationships and quality of life). Biological, psychological and social

factors that interact to influence health status.

‘ Biopsychosocial Model Of Health ‘

¥

| Health status \

4

| Biological factors(Genetics, Physiology) |

¥

| Psychological factors(Mood, personality) \

¥

‘ Social factors(Socioeconomic status, ‘
Relationships)

Figure 5. Model of Biopsychosocial Health3®
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3.6 Factors Contributing to Occupational Stress Among Bus Drivers

Table C-Determinants of occupational stress among KSRTC bus drivers

Social factors

Biopsychosocial

Health Related Factors

Factors

1. Age 1. Long hours of 1. Diabetes
driving(>12
hours)

2. Marital status 2. Traffic congestion 2. Hypertension

3. Work experience 3. Sleep disturbances 3. Overweight and

Obesity

4. Work load 4. Weather 4. Influence of

conditions substance abuse

conflict
customer

relations

5. Interpersonal

and

6. Job insecurity and

economic factors

5. Physical inactivity

6. Musculoskeletal

disorders

The above table synthesizes key factors influencing stress levels in this

occupational group in bus drivers. It provides an organized overview of the social,

biopsychosocial and health-related determinants of stress which reflects

competition between personal characteristics on one hand and job- related as well

as health factors interposing tensions. It is the framework we need to comprehend

how work stress can take place among bus drivers, this will dissect each category

and discuss their effects on stress level as well as the interrelationship among

them(table-C).
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3.6.1 Social factors

Bus drivers, as essential workers in public transport systems, face numerous
stressors related to their occupation. Understanding these factors is crucial for

addressing occupational stress and its effects on their health.
a) Age

Age is a significant factor influencing occupational stress among bus
drivers. The nature of the stress can be additionally complicated by age
and experience (young drivers feel more stress from inexperience), fitness
(active drivers with good physical health and vision may be subsequently
unable to cope with the hours and scheduling), and expectations (less
experienced drivers may feel higher stress due to increasing
expectations).®” Young drivers tend to experience anxiety as a
consequence of job insecurity and performance anxiety, while older
drivers are more inclined to suffer stress from physical health problems
and concerns over retirement security. Aging - normal age-related health
concerns, such as poor eyesight, hearing loss, and slowed reaction times
can create greater levels of stress that could lead to decreases in overall

job performance and workplace safety.*

A cross-sectional study by Kashani et al in Tehran city, Iran on 2018, to
find out the burden of stressors in young and older drivers. Young drivers
stressed about their lack of experience, job security and poor driver
performance, while older drivers worried about physical health and

retirement security.*

A study done by Yanning Zhao among urban bus drivers in Japan (2018)
with the objective to find the the impact of age on occupational stress

among urban bus drivers with the help of a self-reported scale and
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physiological parameters. The researchers concluded that a bus driving job
might be too stressful in terms of the hours and scheduling particularly for
older drivers who are significantly less likely than younger drivers to report

poor physical health and poor vision.

A study by Sharma et al. in Rajasthan, India found that young bus drivers
aged 18 to 23 years were the most affected by road traffic injuries. The
study highlighted that road safety attitudes, including adherence to traffic
rules, aggressive behavior, engagement in non-driving
activities/distractions, driving responsibility, and carelessness, played a

significant role in these incidents.*

b) Marital status

Marital status as an important factor affecting occupational stress of bus
drivers. Drivers who are married have family obligations, which can lead
to a lot of pressure. Family conflicts and reduced time spent with loved
ones due to long driving hours (exceeding 15 hours) contribute
significantly to increased stress levels among drivers. Meanwhile,
unmarried drivers tend to be lonelier with fewer social supports, and that
may lead to more stress. It was understood through various researches that
marital conflicts, lack of sociable support, as well as family- related
problems- which the driver a married driver, newly broken in, are great

sources of stress of the driver.1®

A study conducted on long-distance bus drivers in Nigeria in 2022 reported
a significant association between perceived stress and marital status. While
the study did not directly attribute stress levels to marital status, it
highlighted that marital status can influence stress through related factors

such as social support, communication, and relationship dynamic.*
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Taklikar conducted a cross-sectional study among bus drivers in India to
study occupational stress, however the study did not relate the occupational
stress with Marital status directly. Marriage, on the other hand, does seem
to have an effect on stress levels in individuals, through factors such as
social support, patterns of communication, interaction dynamics, and

marital status.*?
¢) Working experience

Experienced drivers may see more compassion and coping mechanism
from these experiences and enjoy a greater tolerance for stress on the job.
Yet prolonged or repeated exposure to occupational hazards and long-term
stress can also result in burnout or chronic stress. In contrast, drivers with
little or no experience might be under additional stress, because they may
not be familiar with the road, do not have the confidence needed to

overtake, and are afraid to have an accident.®®

A study conducted by Sergio et al in 2017, that Colombian bus drivers had
significant levels of work-related stress and burnout despite an average of
18.63 years of experience in driving, which in turn led to lower work

performance and well-being.*?

A study conducted by Hiroshi Nakai, in Japan among the bus drivers in
2014, assessed with a questionnaire survey designed as a self-diagnosis tool
for bus drivers. The findings indicated that older, more experienced bus

drivers tended to exhibit lower stress levels.**

Yevheniia Hlotovar done a study in bus drivers in Stockholm, Sweden by
2014. The data was self-reported through questionnaires that the bus drivers

answered before and after their shifts. Inexperienced bus drivers had higher
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d)

9)

h)

)

levels of stress than more experienced ones, suggesting a correlation

between stress and work experience.*

Workload: High job demands, including long working hours, tight
schedules, and heavy traffic conditions, contribute significantly to stress
among bus drivers.*

Traffic congestion and Road Safety Concerns: Dealing with heavy
traffic, road construction, and unpredictable driving conditions can be
stressful for bus drivers. Concerns about road safety and the risk of
accidents can add to their stress levels .24/

Shift Work and Irregular Hours: Bus drivers regularly work during early
mornings, evenings, weekends and holidays. They may suffer fatigue if
they are required to often work irregular shifts which also has high stress
implications.>8

Work Environment and Physical Discomfort: The physical demands of
driving, such as prolonged sitting, exposure to vibrations, and noise levels
inside the bus, can contribute to discomfort and stress among bus drivers.*°
Interpersonal conflict and customer Relations: Dealing with difficult
passengers, conflicts with coworkers or supervisors, and managing
passenger interactions can be sources of stress for bus drivers.

Job insecurity and economic factors: Concerns about job security, wages,
and benefits can also contribute to stress among bus drivers. Economic
factors, such as inflation and rising living costs, can add to financial stress.*!
Lack of control and Autonomy: Bus drivers may have control over how
they drive but not where or when so much they are controlled by a schedule,
routes, and break times, leading to feelings of helplessness and lack of

autonomy, which are stressors.>2

k) Work -Life Imbalance: Balancing work responsibilities with personal and

family life can be challenging for bus drivers, especially due to their irregular
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work hours and shift patterns, leading to stress and conflicts.>
3.6.2 Health Related factors

(a) Cardiovascular Health: Occupational stress has been linked to
cardiovascular diseases (CVD) among bus drivers. The nature of their work,
including long hours, traffic congestion, and dealing with passenger-related
Issues, can contribute to increased stress levels. Bus drivers with high stress levels
are known to be at increased odds of developing hypertension, coronary heart

disease, and other cardiovascular issues, research has found.>%*

(b)Mental Health: Stress levels and mental health of bus drivers are very much
affected by the demanding job requirements, often in difficult environments.
Studies have reported that bus drivers due to factors like long working hours and

irregular schedules, difficult passengers among others.*

(c)Physical Health: Occupational stress can also affect the physical health of bus
drivers. Studies have found associations between stress and musculoskeletal
disorders, such as back pain and neck pain, among bus drivers. These health
problems, frequently found in commercial drivers, a result of not only the

stressors associated with the job but also due to strains related to driving itself.>®

(d)Sleep Disturbances: Bus drivers experiencing high levels of occupational
stress may also suffer from sleep disturbances. Irregular work schedules, long
hours, and the need to stay alert while driving can negatively contribute to
disrupted sleep patterns which might lead to insomnia or any other sleeping
disorder. Bus drivers with high stress who sleep poorly have an increased risk of
coronary heart disease, stroke and even that they will work while ill.>’
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Occupational stress has long been recognized as a crucial determinant of health
outcomes, particularly in high-pressure work environments such as transportation
sectors like KSRTC. Working in high-pressure environments can lead to
occupational stress, potentially resulting in negative health consequences. Sleep
disturbances often reflect the challenges of offshore work, which can further
contribute to this stress. Shift workers, facing unique challenges, may experience
increased stress, including irritability and intolerance of work conditions.
Implementing stress management strategies, such as the Awareness-Analysis-
Action approach, can be beneficial for both individuals and organizations in
addressing these issues. Moreover, effective intervention and support can be
facilitated through active listening and communication. Employers should
acknowledge the detrimental effects of high-pressure work environments on
employee well-being and implement measures to alleviate stress while fostering
a balanced work-life environment.®® In the context of KSRTC bus drivers, whose
roles demand prolonged periods of concentration, dealing with traffic
complexities, and irregular schedules, understanding the nexus between

occupational stress and health is paramount.

3.7 Prevalence of factors impacting the driving

The most possible factors which are identified in various studies done throughout
the world has established that these are the risk factors like traffic congestion,
road conditions, weather conditions, shift work, irregular schedules. A study of
systematic review and meta-analysis done by Sharon, showed that long hours of
driving are linked to various possible risk factors such as traffic congestion
,Jheightened levels of fatigue, musculoskeletal issues, and psychological distress
among drivers.*®A study done by Afrin in Switzerland showed that Traffic
congestion, poor road conditions, and adverse weather conditions have been

linked to heightened stress levels among drivers, this was manifested not only as
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impaired performance but also increased risks of accidents among the affected

drivers 6961

A study done by Fraizer with the data of National longitudinal survey elicited that
shift work and irregular schedules disrupt the circadian rhythm, contributing to
sleep disturbances, fatigue, and overall decreased well-being among
drivers.?8520n the other hand, Meanwhile, a cross sectional study performed in
India by Nidhi et al indicated that applying technology such as GPS and driver
assistance systems had potential to reduce stress and improve driving

performance.®

Mohsen Amira et al. reported a prevalence of 83.2% occupational stress among
bus drivers in Egypt®, while Useche et al. reported a prevalence of 40 % of stress
among bus drivers in Columbia®, and Taklikar et al. (2018) found a prevalence
of 57.8% stress among bus drivers in India.*? Additionally, Bathija et al. reported
a prevalence of 80% among bus drivers .These studies demonstrate the

differences in occupational stress among bus drivers in other countries.

The following table lists the prevalence of occupational stress among

bus drivers in across various countries (Table A).
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Table D-Prevalence of occupational stress among drivers in different countries

Author Country Group Study Tool Prevalen
& ce
Year
1 Mohsen Amira | Egypt Bus drivers American 83.2%
etal.% 2019 institute of
stress

guestionnaier

2 Illangasinghe et Sri Bus drivers 52.36
al.,%6 Lanka Validated %
2021 structured

guestionnaire

Bus drivers Perceived 62%
4 Oyapero et Nigeria stress scale
al., 2022
Bus drivers Job content 40%
5 | Usecheetal.® |Colomb questionannai
ia er
2022
6 |Rajabali Iran Bus drivers Philip el Rice 97%
hokmabadi et 2018 standard job
al.,%’ stress
questionnaire
7 |Rahimpour et Drivers Validated 33.2%
al.,% Pakistan structured
2020 guestionaaire
8 Patel et al® India Bus drivers Occupational 44.32
2021 stress index %
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(0SI)

9 Taklikar et India Bus drivers Stress- 57.8%
al.*2 2018 related health
complaints

questionnaire

10 Bathijaetal.,” India Bus drivers Structured, 80 %
2014 preformed
and pretested

guestionnaire

11 Rathi et al.,”* Indi Drivers Depression 58.3%
a Anxiety Stress
2019 scale (DASS-21)

The prevalence of occupational stress among drivers varies significantly across
different countries, as evidenced by the literature review. Among the studies
reviewed, high prevalence stands out, with Rajabali Hokmabadi et al. (2018)
reporting an alarming rate of 97% among bus drivers in Iran, assessed using the
Philip el Rice standard job stress questionnaire. Conversely, Illangasinghe et al.
(2021) found a relatively low prevalence of 52.36% among bus drivers in Sri

Lanka, utilizing a validated structured questionnaire.
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3.7.1 BIOPSYCHOSOCIAL FACTORS

1.Long hours of driving (more than 12 hours)

Typically refers to the specific hours and patterns in which employees are
scheduled to work, often rotating between different times of day or days of the
week. These shifts can include morning, afternoon, evening, night, and overnight
hours, as well as extended or irregular hours such as split shifts or on-call

arrangements.”?

Long-hault bus drivers often face significant job stress, primarily stemming from
their extended work hours and unpredictable schedules. Working long hours,
typically exceeding 11 hours a day, can significantly elevate the likelihood of
these drivers consuming high amounts of caffeine. In addition, working more than
48 hours per week has been found as an independent risk factor for both

occupational stress and depressive symptoms among couriers.”
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Table E-Global Patterns: Prevalence of Extended Driving Hours (=12

hours) Among Bus Drivers

Long hours
SL Authors name, Country, year Study tool | of driving
NO year (>12
hours) (%)
1.| Varela-Mato et al 2 United activPAL3
Kingdom 2016 | inclinometer 62.5%
2. | Sunetal,% China,2022 Physiological 32.5%
strain index
(PSI)
3. | Hokmabadi et al,® Tehran,2019 | Driver Safety 44.5%
Questionnaire
4. | Leechawengwongs | Thailand 2006 Epworth 61%
et al,®® Sleepiness
Scale
5. | Michida et al,% Thaiwan,2001 | Multiple sleep 48%
latency test
6. | Iridiastadi et al,®’ Indonesia,2020 Swedish 52%
Occupational
Fatigue
Inventory
(SOFI) and the
Karolinska
Sleepiness
Scale (KSS)
Sebastin K V*? India,2019 Work stress 38.5%
7. questionnaire
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Global literature review on prevalence of extended driving hours (>12 h) among
bus drivers results show that there is a high heterogeneity among prevalence
reported by different studies and regions, the highest prevalence of long driving
hours was reported by Varela-Mato et al. (2016) in the United Kingdom, with
62.5% of bus drivers working extended hours as measured by the activPAL3
inclinometer. In contrast, Sun et al. (2022) reported a significantly lower
prevalence of 32.5% in China using the Physiological Strain Index (PSI). The
pervasive nature of this issue across a range of bus driver populations appears
similar in different countries and methods of assessment, although with marked

cross-country variation in the frequency of extended driving hours.

2. Traffic congestion refers to a condition when the volume of vehicles on the
road exceeds the road network's capacity, causing slower speeds, longer travel
times, and delays. This situation is often triggered by factors like road
construction, accidents, inadequate infrastructure, population growth, and peak
travel times.

In high traffic congestion, the stress experienced by drivers is influenced by a
combination of occupational stress and their inherent susceptibility to stress while
driving. Regardless of congestion levels, a driver's inherent stress susceptibility
significantly predicts their stress levels. Those with high inherent stress and
heightened occupational stress experience more stress in highly congested

traffic.”
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Traffic congestion

Table F-Global Perspectives on Traffic Congestion Prevalence: Insights

from Diverse Regions and Years

SL | Authors name, Country, year Study tool Traffic
NO | year congestion(%o)
Leechawengwongs | Thailand,2006 | Self answered 23%
1. |etal,”® questionnaire
survey and
Epworth
Sleepiness Scale
Montoro et al,® Coloumbia,2019 | Driving stress 52.8%
2. survey
3 | Afrin et al,%° Switzerland,2018 | Road segment 43.8%
congestion index
4 | Ahmed et al,’ India,2022 structured 51.2%
bi-lingual

guestionnaire

5 | Chakrabartty et India ,2015 Cost of 34%
al,”” congestion
method
6 | Alam et al,”® India,2013 Intelligent 42%
transport system
7 | Borthakur et al,™ India,2023 48%
Traffic density-

based congestion
control methods,
(TDCCA)
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Based on the above table, on global perspectives on traffic congestion prevalence,
it is evident that traffic congestion is a significant issue across diverse regions and
years. High prevalence rates were observed in studies such as Montoro et al.
(2019) in Colombia, where driving stress survey indicated a prevalence of 52.8%,
and Ahmed et al. (2022) in India, utilizing a structured bilingual questionnaire,
reporting a prevalence of 51.2%. Conversely, lower prevalence rates were
reported by Leechawengwongs et al. (2006) in Thailand, employing self-
answered questionnaire survey and Epworth Sleepiness Scale, with a prevalence
of 23%.

3.Sleep Disturbances

After adjusting for sex, age composition, education level, marital status working
hours and job stress sleeping pattern disruptions or abnormalities in occupational
drivers occurred at a remarkably higher prevalence than among office workers.
Furthermore, there is a monotonic relationship between the number of times that
truck drivers work at night or in the evening and sleep disturbance among these
workers.® Studies have indicated that bus drivers often experience inadequate
sleep duration and poor sleep quality, leading to daytime sleepiness, fatigue, and

increased risk of accidents. !
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Table G-Prevalence of Sleep Disturbances Among Bus Drivers

SL NO | Authors name, | Country, year | Study tool Sleep
year disturbances
(%)
1. Iridiastadi et Indonesia,2020 | Epworth Sleepiness
al,® Scale 38.4%
2. Garbarino et Italy,2016 Tele-health
al,>’ assessment
44.8%
4, Mujawar et al,® | Newyork,2021 | Study Sleep Scale
and Perceived 47%
Stress Scale-10.
4, Jeong et al Korea,2018 Korean working 54.2%
condition survey
5. Vaz Fragoso et USA,2008 “Insomnia Severity 64%
al & Index
[1SI]),(Epworth
Sleepiness Scale
[ESS])”
6. Garbarino et Italy,2018 Online support 28.6%
al,* system
7. Nagaraj et al,® India,2013 | Pittsburg sleep 51.6%

quality
index(PSQI)

From the above table, the review of the literature shows that there is varying

prevalence of sleep disorders among bus drivers all over the world. The highest

prevalence among the literatures that |1 have reviewed was reported by Vaz
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Fragoso et al., in USA, which was 64.0%, who used the Insomnia severity Index
and the Epworth Sleepiness Scale for the analyses. The study by Garbarino et al.
in Italy which used the social networking which was far lower at 28.6%, which
was more than 35% less, therefore indicating that although sleep disorders is a
big issue among the bus drivers all over the world it can be lesser in some

countries
4. \Weather conditions

Driving is often associated with difficult weather conditions, such as extreme
heat, heavy rain, fog or cold.®Extreme heat is often associated with increased
stress as a result of discomfort, potential dehydration, and the risk of heat-related
ilinesses. In addition, can reduce visibility on the road and subsequently lead to a
higher probability of road accidents. Cold temperatures are also discomforting
and unrelated to similar health implications. Heatwaves or cold periods are likely
to intensify stress and decrease work performance. Difficult weather conditions
also make it harder to drive, causing more psychological and physical stress on

drivers &,
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Table H-Prevalence of Impact of Weather Conditions on Driving

SL NO | Authors name Country, year | Study tool Weather
condition
as
stressor
(%)
1. Sun et al %8 China,2022 Physiological 28%
strain index (PSI)
2. Kaisari et al,?® Artificial Neural 44%
UAE,2022 Network Pathway
Climate change
3. Hatvani Kovacas | Australia,2016 models
etal,® 33%
4, Summala H et India,2007 Traffic weather 26%
al,* information
system (TWIS)
5. Asad et al,® India,2021 Binary probit 38%
model
6. Bathija et al,” India,2014 Self-rating
depression scale. | 80%
7. Chakrabarty et India, 2013 Psychosocial
al, % test,Driving 14.7%
simulation

test,visual fatigue

test
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The literature review based on the effect of weather conditions during the driving
has revealed that there is a clear variability of prevalence between different
studies referring to effects. For example, Bathija et al. (2014) reported an
exceptionally high prevalence of 80% in India using the Self-rating Depression
Scale, indicating a substantial impact of weather conditions on driving behaviour.
On the other hand, Chakrabarty et al. (2013) found a relatively low prevalence of
14.7% in India using various psychosocial and driving simulation tests,

suggesting a lesser impact.
3.7.2 A pale of health - A bus driver lifestyle and its comorbidities

The demands of the profession can lead to a litany of health challenges and
conditions for bus drivers. These challenges will range from a higher tendency to
cardiovascular diseases (CVD), obesity, hypertension as well as diabetes and
psychological disorders. Such health problems are common among bus drivers
and arise from an unhealthy behaviour characterized by irregular eating patterns,
sitting for long periods, consumption of unbalanced diet, while it is shown in the
research that such behaviors as smoking tobacco and alcohol abuse also occur.
Specific diseases such as high blood pressure, diabetes or increased levels of
cholesterol and fat are found to be in good attendance among bus drivers due to
the psychological bites of their work.®*. In view of its prominence as one of the
most significant nodal point on any state transport grid, this study is anticipated
to look into some occupational stressors that lead to health status among bus
drivers. The study will then provide a platform for an in-depth understanding of
the bus drivers situational experiences and challenges. This could be long
working hours, traffic congestion and a tight schedule are potential sources of
stress for bus drivers which could act as multiple potential stressors in diverse
aspects of their health well-being.
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Common Risk Factors

7~ N/ Insulin Y\ N\
( T . . . ) U . \
\ genes /,'\\,_\V resistance / L\ Dyslipidemia i Obesity )|

.\’—, SR
s
\ p
\ \ / 7
A v 7

Diabetes  <4mmm) Hypertension

' 1

. Endothelial Vascular Vascular Arterial
Atherosclerosis N = .. T ; —=> .
dysfunction inflammation fibrosis remodeling
z Cardiovascular Macrovascular
Microvascular ; !
disease , Disease disease

Figure 6-Vascular Pathology in Diabetes and Hypertension Leading to Cardiovascular
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Most of the health comorbidities in bus drivers include diabetes, hypertension,
and coronary artery disease. These conditions are of significant concern due to
their prevalence and potential impact on drivers' health and safety. Diabetes,
characterized by high blood sugar levels, can lead to complications such as nerve
damage and cardiovascular disease, posing challenges for drivers who require
optimal nerve function and cardiovascular health for safe driving.%® At the same
way, hypertension also increases the risk of heart disease and stroke, which in
turn may affect their ability to perform their duties safely. CAD, a condition
where plaque builds up inside the coronary arteries, can lead to chest pain, heart
attacks, and other cardiovascular issues, further complicating the health status of

bus drivers.%:%7
1.Diabetes

“Diabetes, defined by the WHO, is a chronic metabolic disease characterized by
elevated blood glucose levels, leading to potential damage to the heart, blood
vessels, eyes, kidneys, and nerves over time.” The most common type is Type 2
diabetes, accounting for around 90% of all cases globally. Risk factors for Type
2 diabetes include being overweight or obese, physical inactivity, and an

unhealthy diet.”

Among bus drivers, diabetes mellitus, characterized by prolonged high blood
sugar levels, is a significant health concern. The high levels of diabetes among
them are due to factors relating to their lifestyle as well as and job stress and
genetic predisposition. According to the International Diabetes Federation
(IDF), diabetes is diagnosed when fasting plasma glucose levels are > 126
mg/dL (7.0 mmol/L) or when HbAlc levels are > 6.5%. Globally, the WHO
estimates that 537 million adults were living with diabetes in 2022, with 1.5

million deaths directly attributed to the disease in 2021.%
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Table I-Criteria for the diagnosis of diabetes according to International

Diabetes Federation®®

(@) FPG  (Fasting plasma |>126 mg/dL (7.0 | Fasting is defined as no

glucose). mmol/L) caloric intake for at least 8
OR hr.

(b) 2-h Post prandial glucose | >200 mg/dL.  (11.1 | The test is to be carried out

during OGTT (oral glucose | mmol/L) as per standard laid down

tolerance test).

OR

by WHO, with a glucose
that the

anhydrous equivalent of 75

load contains

g of glucose diluted in

water.

(b)HbALC

OR

>6.5% (48 mmol/mol)

The test must be performed
in a laboratory using an
assay method that is NGSP
certified and standardised
to the DCCT Reference
Method.

(d) In the presence of classic
symptoms of hyperglycaemia
or hyperglycaemic crisis, a list
plasma glucose >200 mg/dL
(11.1 mmol/L).
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Table J-Diabetes Prevalence Among Bus Drivers worldwide

Instrument Prevelance
SL | Authors name, Country, year | used to measure | of Diabetes
NO | year blood glucose (%)
1.| lzadi, etal® Iran,2021 Glucometer 17.5%
2. | Ramukumba, et South Glucometer 12.6%
al 1o Africa,2016
3. | Adedokun, et South Africa | Glucometer 17%
al.10! ,2019
4. | Modjadji ,et al.*% South Glucometer 14.5%
Africa,2022
5. | Sugano,et al.1% Japan,2022 Glucometer 9.7%
6. | Ukudeyeva et Glucometer 27%
al 104 NewYork,2018
7. | Appiah et al.1%® Glucometer 12%
Ghana,2020
8. | Malek M et al 1% Iran,2013 | Glucometer 52.1%
9. | Kulothungan, et India,2023 | Glucometer 11.9%
a|.107
10. | Prabhu,et al.2%® India,2015 | Glucometer 15.7%

Based on the comprehensive review of the literature concerning the prevalence

of diabetes among bus drivers from around the world, it is clear that there is some

heterogeneity in the results of individual studies. Overall, the study with the

highest prevalence rate among those included in this analysis was reported by

Malek et al. (2013) in Iran, reported 52.1%, indicating a substantial burden of

diabetes among bus drivers in that particular population. Conversely, Sugano et

al. (2022) reported the lowest prevalence rate of 9.7% in Japan. This discrepancy
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relates to the bidirectional influences of geographical location, socio-economic
status, lifestyle habits and healthcare infrastructure which determine diabetes

prevalence in bus drivers.
2. Hypertension

High blood pressure or hypertension, is a long-term medical condition in which
the contiually elevated force of the blood against artery walls occurs.
Hypertension is globally recognized as a large public health issue by the World
Health Organization (WHO) and it has been identified that hypertension adds to
cardiovascular diseases and subsequently increases one's risk for stroke, heart
attack among others including kidney failure. Worldwide, it estimates that
hypertension is the largest contributor to cardiovascular morbidity and mortality
worldwide more than 1 in every man nearly a billion people are hypertensive.
Most of this is attributed to more risk factors in these populations over the past
few decades, a pattern seen throughout developed countries.!®The Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure (JNC 8) defines hypertension as a systolic blood pressure (SBP) of 140
mmHg or higher and/or a diastolic blood pressure (DBP) of 90 mmHg or high.

110
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Table K-Classification of Blood pressure in adults, according to JNC-8

guidelines
Classification Systolic Blood Pressure Diastolic Blood
(mmHg) Pressure(mmHg)
Normal <120 <80
Pre-Hypertension 120-139 80-89
Stage-1 Hypertension 140-159 90-99
Stage-2 Hypertension >160 >100

Table L-Prevalence of Hypertension among Bus Drivers world wide

SL Authors name, year Country, year Prevalence of
NO Hypertension
(%)
1. | Modjadji ,et al.% South Africa,2022 57%
2. | Rike, et al.1! Ethiopia,2022 34.7%
3. | Mohsen Amira,et al.% Egypt,2019 33%
4. | Ukudeyeva et al.1% NewYork,2018 50%
5. | Patil,et al.1*? India,2023 A7%
6. | Walvekar,et al.1®3 India,2021 32%
7. | Takilkar.*? India,2016 24%
8. | Prabhu,et al.1% India,2015 22.8%
9 Prakash,et al.1!4 India,2019 36.4%
10. | Mahendra Prasad ,et India, 2023 45.6%
al. 1t
11. | Gangadhar et al.11 India,2015 36%
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Based of the literature reviewed concerning the prevalence of hypertension
between all over the country bus drivers from above table, there is a remarkable
variation as to this issue go between regions and among studies. Among the
studies reviewed, the highest prevalence of hypertension was reported by
Modjadji et al. (2022) in South Africa, with 57%. This suggests a significant
health concern among bus drivers in South Africa. Conversely, the lowest
prevalence was found in the study by Takilkar (2016) in India, where only 24%
of bus drivers were diagnosed with hypertension. Such differences could be
driven by lifestyle, work environment and healthcare access that influence high

blood pressure.
. Overweight and Obesity

According to The World Health Organization (WHO), obesity is a chronic and
multifactorial disorder, characterized by an excess of body fat stored in adipose
tissue causing harm/health hazards related to disease. Increased risk of type 2
diabetes and heart disease, effects on bone health and reproductive functions and
higher risk of some cancers. Obesity also greatly affects quality of life for parts

including sleep and mobility.t

The diagnosis of overweight and obesity is typically determined by calculating
the Body Mass Index (BMI), which is a ratio of a person's weight to their height
squared (kg/m?). Overweight is defined by a BMI of 25 or higher, and obesity
is defined as a BMI of 30 or more. In 2022, approximately 2.5 billion adults
aged 18 and older were above their ideal weight, with over 890 million adults
classified as living with obesity. This translates to around 43% of adults aged 18
and over globally, with similar percentages between men and women.
Overweight and obesity stem from a disparity between the energy consumed

through diet and the energy expended through physical activity.!!8
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Table M-“Obesity classification according to WHO and Asia-Pacific

guidelines!!®

Nutritional status

WHO (Body Mass
Index)

Asia-Pacific (Body Mass
Index)

Underweight <18.5 <18.5
Normal 18.5-24.9 18.5-22.9
Overweight 25-29.9 23-24.9
Obese >30 >25

Table N-Bus Drivers' Health: Prevalence of Overweight and Obesity

Across Countries

Prevelance | Prevelance
SL | Authors name, year Country, year of of obesity
NO overweight (%)
(%0)
1. | Modjadji, et al.1%2 South Africa,2022 44% 30%
- 39.1% 10.8%
2. | Pourabdian,et al.1?® Iran,2020 26.3% 11.2%
3. Silva ,et al.*? Southern
Brazil,2020
4. | Mohsen Amira,et al.% Egypt,2019 48.3% 13.8%
5. | Ukudeyeva et al.1%4 NewYork,2018 40% 56%
6. | Appiahetal.’® Ghana,2020 32% 13%
7. | Malek M et al 1% Iran,2013 44.8% 20.8%
8. Prabhu,et al.1%® India,2015 33.8% 8%
9. | Sebastian.!? India,2018 38% 14%
10. | Joshi ,et al.*?3 India, 2013 43.3% 22.2%
11. | Gangadhar et al.*® India,2015 59% 42%
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The literature review results shows a wide variation in the prevalence of
overweight and obesity among bus drivers in various countries identified that
rates differed significantly between regions. In South Africa, Modjadji et al.
(2022) reported a high prevalence of overweight (44%) and obesity (39.1%),
while in New York, Ukudeyeva et al. (2018) found a lower prevalence of
overweight (40%) but a higher prevalence of obesity (56%). In contrast, the study
by Prabhu et al. (2015) in India showed a moderate prevalence of overweight

(33.8%) and a low prevalence of obesity (8%).

4. Influence of Substance Abuse

Substance abuse, including alcohol consumption, smoking, and tobacco chewing,
Is a pervasive issue globally, with significant implications for public health,
safety, and well-being. Among bus drivers, these behaviors are of particular
concern due to their potential to impair cognitive functions, increase the risk of
accidents, and negatively impact driver health. '**According to the WHO,
Substance abuse continues to pose a major health problem of public concern. In
a study conducted by WHO, it was found that globally, approximately 31 million
(DALYS) are lost as a result of alcohol consumption, 7.2 million due to tobacco

use, and 0.4 million due to drug use.'?
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Table O-Prevalence of Alcohol Consumption and Smoking Among Bus

Drivers
SL | Authors name, year | Country, year Prevelance | Prevelance
NO of alcohol of
(%) smoking
(%)
1. | Useche et al.*? Colombia,2017 20.3% 27.8%
2. | Ramukumba et al.1® | South Africa,2016 46% 24%
3. | Rike et al.t! Ethiopia,2019 38% 22%
4. | Adedokun et al.*?’ South Africa,2019 37.5% 33.2%
5. | Cunradi et al.® San 42% 35%
Francisco,2009
6. | Parasharet al.*? India,2017 33% 39%
7. | Kaul et al.® India,2019 83% 44%
8. | Showande et al.*?® India,2020 01.3% 02.6%
9 | Prabhu et al.1%® India ,2015 24 70 2370

According to the above review of literature the prevalence of alcohol and tobacco
consumption in bus drivers varies greatly between studies and regions. For
instance, the study by Useche et al. (2017) in Colombia reported a high
prevalence of alcohol consumption at 83%, which is one of the highest recorded
in the reviewed studies. In contrast, the study by Prabhu et al. (2015) in India
showed a lower prevalence of alcohol consumption at 24%. Regarding smoking,
the highest prevalence was observed in the study by Useche et al. (2017) in
Colombia at 54%, while the lowest was reported by Prabhu et al. (2015) in India
at 27.8%.
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5.Physical activity

The impact of lifestyle factors, including diet, exercise, and sleep patterns, play a
fundamental role in determining health outcomes and stress levels among
individuals.'® According to the World Health Organization, these factors
significantly influence an individual's susceptibility to various diseases and their
overall well-being. As an example, unhealthy diets, physical inactivity and poor
sleep are influencing of the obesity epidemic as well as cardiovascular diseases
and mental health disorders. On the flipside, leading a healthy (balanced diet,
physical exercise, and sleep) life can substantially upgrade health results while
reducing stress levels..!*” The WHO defines health behaviors as "actions taken by
individuals that affect their health or illness" (WHO, n.d.).**8 For bus drivers, who
often face long hours, irregular schedules, and challenging work environments,
understanding the interplay between lifestyle choices and health outcomes is

paramount.

Table P-Prevalence of Physical Inactivity Among Bus Drivers

SL Authors name, Country, year | Prevalence of Lack of
NO year Physical activity(%o)
1. Turner et al.** USA, 2011 20.8%
2. Wanamo et al '3 Ethiopia,2017 36.8%
3. Alperovitch- Israel,2010 48.7%
Najenson et al 1%
4, Dhamodharan et India, 2020 86.4.%
a|.133
5. Kulothungan et India, 2023 14.5%
a|.107,131
6. Gangadhar et al. 11 India,2015 46.5%
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From the above table, the review of literature on the prevalence of physical
Inactivity among bus drivers reveals a significant variation across different
countries. The prevalence of physical inactivity among bus drivers varies widely
across different studies. For instance, Dhamodharan et al. (2020) reported a high
prevalence of 86.4% in India, while Kulothungan et al. (2023) found a lower
prevalence of 14.5% in the same country. Internationally, Alperovitch-Najenson
et al. (2010) reported a high prevalence of 48.7% in Israel, whereas Turner et al.
(2011) found a comparatively lower prevalence of 20.8% in the USA. Wanamo

et al. (2017) reported a prevalence of 36.8% in Ethiopia.
6. Musculoskeletal disorders

Lower backache is a common health issue among bus drivers since the nature of
their work entails prolonged sitting and occasional poor sitting positions, which
result in referred back pains. Hence, such conditions affect not only the physical,
but also psychological body health. Chronic pain of any nature, lowers
someone’s concentration since they are irritated and may become fatigued, thus
needing the employer to notice the cause of the change. Consequently, studies
indicate a high distribution of musculoskeletal disorders comprising largely
backache across the bus drivers’ circle. These factors affect the drivers’ quality

of life and their attitude towards their jobs.***

A study carried out in Northern Thailand by Apirati Kasemsan in 2019
demonstrated that the highest prevalence rates were registered in the neck and
back regions and were equal to 91.9 and 80.9 (back), respectively. The
standardized Nordic musculoskeletal questionnaire was used to estimate
musculoskeletal pain (MSP).1%

A study conducted by Pradeep Kumar in India in 2014 estimated
musculoskeletal disorders as to the KSRTC bus drivers by means of the
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standardized Nordic Musculoskeletal Questionnaire. Almost 55.8% of the study

sample reported the work-related musculoskeletal disorders (WMSDs).1%

A study done by Apurva Girish Mehta et al, among female bus conductors in
Karad working for the Maharashtra State Road Transport Corporation
(MSRTC) for over five years, a significant 88% reported experiencing lower
back discomfort and 44% reported stress, suggesting a potential correlation

between stress and lower back.!?’
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4 MATERIALS AND METHODS

4.1 Topography of Kolar district

FIG.NO.7

Map of Kolar district.
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4.2. Study Settings

Kolar District in the state of Karnataka, south India It is bordered on the west by
Bangalore Rural district, in north Chikballapur district Andhra Pradesh state of
Chittoor to east and south by Krishnagiri District & Vellore Districts.

The district includes six taluks, namely Mulbagal, Kolar, Bangarapet, Malur,
Srinivaspura, and KGF(Kolar Gold Fields).

The majority of the population speaks Kannada, with a significant number also
speaking Telugu and Tamil.

The study was conducted at the Karnataka State Road Transport Corporation
(KSRTC) depot located in Kolar district, Karnataka, India. Kolar district is home to
six taluks, each with its own KSRTC depot: Mulbagal, Srinivaspura, Kolar, Malur,
KGF (Kolar Gold Fields), and Bangarapet. This study focused specifically on the
KSRTC depot in Kolar town.!38

4.3. Study design:

Cross sectional study
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4.4. Study population- KSRTC bus driver, Kolar depot
The KSRTC(Karnataka State Road Transportation) depot in Kolar town
operates several key bus routes that play a vital role in connecting the town
with neighboring areas and other parts of the district. These routes serve both
urban and rural areas, catering to the transportation needs of a diverse
population. Some of the prominent routes include those connecting Kolar with
Banglore,Mulbagal, Srinivaspura, Malur, KGF (Kolar Gold Fields), and
Bangarapet and Thirupati. These routes are essential for public transport
traveling for work, education, healthcare, and other purposes, highlighting the
critical role of the depot in ensuring connectivity and accessibility within the
region.
There were 729 employees in Kolar KSRTC depot. These employees were
categorized into two groups based on their work environment and roles:
outdoor workers and indoor workers.
Outdoor workers: This category included bus drivers(654), conductors,
mechanics, and housekeeping staff.
Indoor workers: This category included administrative staff who work inside
office buildings within the KSRTC depot.

4.5. Inclusion criteria:

e The KSRTC bus drivers who were currently employed and having at least

one year ofdriving experience.

e All the KSRTC bus drivers belonging to the age group of 21 to 60 years

wasconsidered for the study

Exclusion criteria:

e Drivers who were absent for more than 6 months for any reasons including
health.
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4.6 Sample size calculation

Z o at 95% confidence interval is 1.96

Prevalence P=83.3%=0.833 Expected proportion in occupational stress based
on prevalence study conducted by Amira Mohsen et al *

d =Relative precision of 5% i.e., 0.025.

e q=(1-p)
e d=0.05
=_ ZJ(p)(1-p)
d2
= (1.96)2(0.833) (1-0.833)
(0.05)?
n=216

The sample size was calculated based on the prevalence of stress (83.3%)
from previous study, and alpha error at 0.05% with two-sided confidence level
of 95% the minimum sample size required is 216 expecting a 10% non-respond

rate, the final sample size of 240.
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4.7 Sampling:
Sampling procedure was implemented to gather a list of permanent employed
staff from the competing authority of KSRTC bus depot in Kolar. At that
time, the depot housed 654 bus drivers. To obtain a representative sample,
240 individuals were required. This sample was selected using the simple
random sampling method, facilitated by a software google random generator
powered by the Mersenne Twister algorithm.**° Each selected participant was
then subjected to a 10-minute interview session as part of the data collection

process (figure 8).
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Excluded(n=75)
(conductors,administrative staff,
house keeping staff, mechanics)

bus staffs from KSRTC depot, Kolar
(n|:729]

v

‘ Gathered a list of all employed permanent ‘

‘ Bus drivers(n=654) ‘

) /" Reasons not enrolled into the present
| study (n=120)
! * Not meeting the inclusion criteria-72
' * On medical leave-16
‘ Bus drivers after enrollment(n=534) ‘ * Absent for last 6 months other than
medical issues-32

l

‘ Bus drivers after consent obtained (n=487) ‘

Not willing to participate(n=47)

Sample was selected using the simple
random sampling method. This involved
assigning each eligible participant a
unique number and then drawing

v numbers randomly using software, such
as Google's random number generator
powered by the Mersenne Twister
algorithm, until the desired sample size
of 240 was achieved.

Bus drivers(n=240) underwent
study through interview method.

Figure-8 Summary of flow of participants in sampling scheme for the study

59




4.8 Study Tools

Written informed consent was obtained from the KSRTC depot manager and
participants.Socio-demographic details such as age, gender, education, religion,
family type along with income percapita was collected through pre-tested semi-
structured self-administered questionnaire. The study also gathered data on
substance abuse alongside coexisting health conditions like diabetes,
hypertension, and coronary artery disease. Additionally, participants'
anthropometric measurements were recorded, including the calculation of waist-

to-hip ratio.

The American Institute of Stress (AlIS) questionnaire for stress assessment
Is a widely used tool to measure stress levels in individuals. It consists of a
series of questions designed to evaluate different aspects of stress
experienced by an individual. The questionnaire typically includes questions
related to both physical and psychological symptoms of stress, as well as
guestions about the perceived sources of stress. The questionnaire is divided
into 2 sections, each focusing on a specific aspect of stress. These sections
include questions about work-related stressors, personal life stressors, coping
mechanisms, and overall well-being. Each question in the questionnaire is
scored based on the frequency or intensity of the stress symptom being
assessed. The scores are then totaled to provide an overall measure of stress
levels. The scoring system may vary depending on the specific version of the
guestionnaire being used, but higher scores generally indicate higher levels
of stress.

PART A: In this part, participants are asked to rate how often certain
statements describe how they feel about their current job on a scale from 1 to
5, where 1 represents "never" and 5 represents "very often.” There are eight
statements in this part (LA to 1H) covering aspects like control over work
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duties, work conditions, recognition for good performance, impact of the job

on physical or emotional well-being, workload, utilization of skills, ability to

express opinions, and interference of job pressures with personal life.

PART B: This part consists of 14 questions (2 to 14), In this part, participants

are asked various questions about their general satisfaction, anger, and stress

levels at work, as well as changes in workload and job pressure over the past

year. They are also asked about their concerns regarding job loss, experiences

of bullying or anger with co-workers, and the main causes of stress in their

life. Additionally, participants are asked about the spread of attitudes in their

workplace, their perception of management's sensitivity and helpfulness in

resolving stressful issues, and whether they would want their boss's job. In

Part B, respondents are asked to provide general assessments of their feelings

at work using a scale from 1 to 5 (1 = extremely, 2 = quite a bit, 3 = somewhat,

4 = a little, 5 = not at all).*4°

Total Stress Score Interpretation

PART A-, Each question is scored on a scale of 0 (never) to 5 (very often), with

a total score range of 040

Table Q-Interpretation of stress score

Total Score Stress Severity
0-15 Relatively calm
16-20 Mild stress
20-25 Moderate stress
26-30 Severe stress
31-40 Potentially danger
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4.9 Pilot Study:

Prior to commencing the primary research project, a pilot study was
conducted involving thirty bus drivers from the private bus stand in Kolar
district. The responses obtained were carefully analyzed, and based on
the insights gained, necessary modifications were made to refine the

questionnaire.

4.10 Statistical analysis:

The data collected was coded and entered in Microsoft excel. Entered data has
been transferred into IBM licensed SPSS statistics version 23.0 after editing
and cleaning. Descriptive statistics such as percentage and Meanzx standard
deviation has been used to represent variables such Religion, BMI categories
and Age respectively.

Bar diagrams and Pie Diagrams have been used to present the data in graphical
manner. The association of the categorical independent variables such as
religion, Education etc with the severity of the occupational stress (Moderate&
Severe) has been statistically tested using Chi-Square test. A Univariate
logistic regression analysis has been done to predict the severity of the
occupational stress for all the relevant independent variables. Crude Odds ratio
along with its 95% Confidence Interval has been used to quantify the
relationship of each of the categories in the independent variable list with
occupational stress (Moderate& Severe). Furthermore, a Multivariate logistic
regression analysis has been done to find the effect of each of the categories in
the independent variable list with occupational stress (Moderate& Severe) and
Adjusted Odds ratios with its 95% Confidence Interval has been used to
quantify the relationship.

P value<0.05 has been considered statistically significant for Chi Square test
and 95% Confidence Interval without the null value has been considered

statistically significant for Crude Odds and Adjusted Odds ratios.
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4.11 Ethical Consideration.

This study is approved by the Institutional Ethical Review Committee of
Sri Devaraj Urs Academy of Higher education and Research, Kolar.
(No.SDUMC/KLR/IEC/242/2022-23)

4.11.1 Autonomy

e Participants in the study were given a participant information sheet that

explained the study and invited them to participate willingly.

KSRTC drivers had freedom to be voluntary respondents and they were
not forced in any way to take part in the study. All subjects provided
informed consent, to the purpose of the study and type of procedures and

potential risks or benefits

4.11.2 Confidentiality

A self-administered and, confidential questionnaire was completed by
the participants to obtain this data.

Throughout the study strict confidentiality of the personal information,
their health status and only responses to stress assessment were also
conducted. Anonymized data were kept in a department locker to ensure

limited accessibility.

4.11.3 Benevolence

The participants who were found to have Occupational stress and newly

diagnosed morbidities were informed mgdy the same and advised to seek

medical support. The study aimed to benefit the participants and contribute to

the understanding of occupational stress and its impact on health among

KSRTC drivers. Researcher ensured that the study design, procedures, and

interventions, prioritized the well-being of the participants.
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4114 Justice

Research ensured that the selection of participants was fair and equitable,
devoid of any discrimination. The benefits of the research were distributed

fairly among all participants, while minimizing any burdens or risks.
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RESULTS




5. RESULTS

The study was conducted among 240 KSRTC bus drivers of Kolar depot,
Karnataka to find out the occupational stress and factors associated with
it. The majority of the participants are in the age group 36-50 years. Most
of the drivers have the working experience, with a significant proportion

having 6-15 years of experience. Results are as follow.

Table 1-Distribution of KSRTC bus drivers according to age (n=240)

Age (in years) Frequency Percentage (%0)
20-35 50 20.8%
36-50 170 70.8%
51-65 20 8.3%
Total 240 100.0

The majority of KSRTC bus drivers in Kolar (70.8%) are aged 36-50
years, while only 20.8% are aged 20-35 years and 8.3% are aged 51-

65 years. The mean age of the employees is 41.5 + 17 years. (table-1)

Table 2-Distribution of KSRTC bus drivers according to area of

residency (n=240)

Area of Frequen Percentage

residence cy (%)
Urban 151 63 %
Rural 89 370,
Total 240 100%

The majority of bus drivers in Kolar reside in urban areas 151(63%),

while 89(37%) live in rural areas. (table 2)
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Table 3-Distribution of KSRTC drivers according to religion (n=240)

Religion Percentage (%)
Frequency
Hindu 217 90
Muslim 21 9
Christian 2 1
Total 240 100 %

The majority of KSRTC bus drivers in Kolar are Hindu 217(90%),
followed by Muslim 21(9%) and Christian 2(1%)(table-3)
Table 4-Distribution of KSRTC bus drivers according to work

experience (n=240)

Work experience(years) Frequency Percentage (%0)
0-5 33 13.8%
6-10 95 39.6%
11-15 84 35%
16-20 17 7.1%
21-25 11 4.6%
Total 240 100%

The majority of KSRTC bus drivers in Kolar have 6-15 years of work
experience, with 95(39.6%) having 6-10 years and 84(35%) having 11-15

years, indicating a relatively experienced workforce. (table 4).
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Table 5-Distribution of KSRTC bus drivers according to marital

status (n=240)

Marital status Frequency Percentage
(%)
Unmarried 30 13%
Married 186 78 %
Others (divorced, 24 9 %
separated, widower)
Total 240 100 %

Among KSRTC bus drivers in Kolar, the majority are married 186(78%),
followed by unmarried 30(13%), and others (divorced, separated, widower)

at 24(9%). This distribution indicates a predominance of married

employees.(table-5)

Table 6-Distribution of KSRTC bus drivers according to modified

BG Prasad classification (October 2023 (n=240)

Socioecono Monthly income Percentage
mic status (in Rupees) Frequency (%)
Upper class >8822 10 4.2 %
Upper 4411-8821 215 89.6 %
middle class
Middle class 2647-4410 15 6.3 %
Total 240 100 %
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Table 6 reveals that the distribution of socioeconomic status among bus drivers,
according to the modified BG Prasad classification of September 2023, of
which the 216 comprising 89.6% subjects belonged to the upper middle class.
Nearly 15(6.3%) belonged to the middle class, and a small percentage 10 (4.2%)

belonged to the upper class.

Figure-9-Distribution of KSRTC bus drivers according to educational
status

Figure 9-Distribution of KSRTC bus drivers
according to educational status

Educational status ~
B High school

M Diploma
M Primary school
PUC

M Total

The distribution of bus drivers based on their educational status is presented
above in a pie chart. Among KSRTC employees in Kolar, the majority hold
PUC 102(43%) or high school 77(32%) qualifications, followed by diploma
holders 58(24%), while only 3(1%) have primary school education.
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Table 7-Distribution of KSRTC bus drivers according to diet (n=240)

Diet Frequency Percentage
(%)
47 20 %
Vegetarian
Mixed 193 80 %
Total 240 100 %

Above table reveals that, the data represents the distribution of KSRTC
bus drivers according to their diet. Of these, 47(20%) are vegetarian,
while 193(80%) have a mixed diet(table-7)

Table 8-Distribution of KSRTC bus drivers according to smoking
cigarette (n=240)

Smoking cigarette Frequency Percentage
(%)
Never smoked 91 38%
Current smoker 104 43 %
Smoked before, now quit 45 19 %
Total 240 100 %

The above table presents the distribution of bus drivers according to
smoking status of cigarette. Among them , 91(38%) were never smoked,
104(43%) are current smokers, and 45(19%) smoked before but quit(table-
8).
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Table 9-Distribution of KSRTC bus drivers according to chewing tobacco
(n=240)

Chewable tobacco Frequency Percentage
(%)
Never chewed 113 47 %
Current chewer 83 35%
Chewed before, now quit 44 18 %
Total 240 100 %

The above table ,the data represents the distribution of bus drivers according to
their chewing tobacco status. Of which,113 (47%) employees reported never having
chewed tobacco, while 83(35%) were current chewers, and 44(18%) were chewed
before, but now they quit chewing tobacco.(table-9)

Table 10-Distribution of KSRTC bus drivers according to alcohol

consumption (n=240)

Alcohol Drinking Frequenc Percentage
y (%0)
Never 133 55 %
Alcohol Drinker(based on the average 102 43 %
number of pegs/week)
Chronic Alcoholic(consumes 30 mi 5 2%
daily)
Total 240 100 %

The table presents the distribution of bus drivers based on alcohol consumption
habits. Among the respondents,133(55%)were reported never consuming
alcohol. Conversely, 102(43%) identified as alcohol drinker, with 5(2%)
categorized as chronic alcohol. (table-10)

71




Table 11-Distribution of KSRTC bus drivers according to history of
diabetes (n=240)

Diabetes Frequency Percentage
(%)
Yes S7 24 %
No 183 76 %
Total 240 100 %

In Table 11, the distribution of bus drivers according to their history of
diabetes. Among the total participants, 57(24%) individuals reported

having diabetes.

Table 12-Distribution of KSRTC bus drivers according to history of
taking medication for Diabetes (n=240)

Adherent to Frequency Percentage
diabetes (%)
medication
Yes 56 23 %
No 184 77%
Total 240 100 %

The above table illustrates the distribution of bus drivers based on their
history of taking medication for diabetes. Of which,56(23%) individuals
reported taking diabetes medication (table-12)
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Table 13-Distribution of KSRTC bus drivers according to history of

Hypertension (n=240)

Frequen Percentage
Hypertension cy (%)
Yes 93 39%
No 147 61%
Total 240 100%

The table presents the distribution of bus drivers according to their history

of hypertension. Of the total, 93(39%) employees reported having

hypertension. (table-13)

Table 14-Distribution of KSRTC bus drivers according to history of

taking medication for hypertension (n=240)

Adherent to Frequency Percentage
hypertension (%)
medication
Yes 93 39 %
No 147 61 %
Total 240 100 %
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The table presents the distribution of bus drivers according to their history of
taking medication for hypertension. Of these, 39% reported a history of

hypertension and were currently taking medication for hypertension. (table-14)

Figure no-10- Distribution of KSRTC bus drivers according to BMI
category (n=240)
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The above figure represents the distribution of bus drivers according to
BMI category. Of which 155(65%) of the employees belongs to obese

category.
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Table 15-Distribution of KSRTC bus drivers according to Waist hip

circumference ratio (n=240)

Waist hip circumference Frequen Percentage
ratio( males) cy (%)
Lower risk (<0.95) 229 95.4%
Moderate risk (0.96-1) 9 3.8%
High Risk (>1) 2 0.8%
Total 240 100%

The above table represents the distribution of bus drivers according to

Waist Hip Circumference Ratio (WHR) shows that the majority of

drivers (95.4%) belongs into the lower risk category, indicating a

relatively healthy WHR,followed by males 9(3.8%) are in the moderate

risk category ,suggesting a slightly increased risk of certain health issues

associated with higher WHR. Only a very small percentage (0.8%) of

males are in the high-risk category, indicating a minor presence of

individuals with a potentially significantly increased risk of coronary

artery disease. (table-15)
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Table 16-Distribution of KSRTC bus drivers according to working

hours per week (n=240)

Working hours Frequency Percentage (%)
<12 hours 95 23 %
>12 hours 185 77 %

Total 240 100%

The table presents the distribution of bus drivers according to their

working hours per week. Among the employees, 55 (23%) reported
working less than 12 hours per week, while 185 (77%) reported working
more than 12 hours per week. This indicates that the majority of

employees work longer hours(table-16).

Table 17-Distribution of KSRTC bus drivers according to work shift

(n=240)
Work Frequen Percentage
Shift cy (%)
Day 20 8 %
Night 39 16 %
Either 181 75 %
Total 240 100%

The above table presents the distribution of bus drivers according to work
shift reveals that the majority, 181(75%), work either day or night shifts,
indicating a flexible scheduling system. Among these, 39(16%) work
exclusively night shifts, while only 20(8%) work exclusively day shifts. (

table-17).
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Table 18-Distribution of KSRTC bus drivers according to

occupational stress measured using American Institute of stress

guestionnaire (n=240)

Occupational stress score Frequency Percentage
(%)
0-15(Relatively calm) 0 0%
16-20(Mild stress) 0 0%
21-25(Moderate level stress) 157 65 %
26-30(Severe level of stress) 83 35%
31-40(Potentially danger) 0 0%
Total 240 100%

From the above table, it is observed that all the drivers have occupational

stress(100%), of which 65% experience a moderate level of stress, while 35%

of the drivers experience severe stress.(table 18)
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Table 19-Association between age and occupational stress level
among KSRTC bus drivers in Kolar (n=240)

Age in years Moderate stress Severe stress Chi-
squarevalue(p
value, df)
20-35 36 (72%) 14(28%) v=1.227,
36-50 108(63.5%) 62 (36.5%) df=2,
51-65 13(63.5%) 7(35%) p=0.541
Total 157(65%0) 83(35%0)

From the above table, it is observed that the proportion of severe stress was

highest (36.5%) among bus drivers aged 36-50 years, compared to those aged
20-35 years (28%) and 51-65 years (35%). The association in the distribution of

stress levels across the age groups are not statistically significant (y*=1.227,

df=2, p=0.541)., (table 19).




Table 20-Association between area of residency and occupational

stress level among KSRTC bus drivers in Kolar (n=240)

Area of Moderate Severe stress Chi-square value
residency stress (p value, df)
Urban
101(66.9%) 50(33.1%)
v*=0.389,
df=1,
Rural 56(62.9%) 33(37.1%)
p=0.533
Total 157(65%) 83(35%)

The above table clearly suggests that the fraction of drivers with severe stress

Is slightly higher in respect to their citizenship (urban area 33.1%, rural area
37.1%). However, this difference is not statistically significant, as indicated
by the chi-square test result (¥>=0.389, df=1, p=0.533). (table 20).
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Table 21-Association between type of family and occupational stress
level among KSRTC bus drivers in Kolar (n=240)

Marital status Moderate Severe stress Chi-square
stress value(p value,
df)
Unmarried 23(76%) 7(24) %
Married 118(64%) 68(36%) *=3.590,
Widower 1(100%) 0(0%) df=4,
Divorced 9(75%) 3(25%) p=0.464
Separated 6(55%) 5(45%)
157(65%)
Total 83(35%)

From the above table, it is observed that the proportion of drivers
experiencing severe stress is highest among those who are separated (45%)
compared to those who are unmarried (24%) or divorced (25%). However,
the observation is not statistically significant (¥>=3.590, df=4, p=0.464)(table
21).
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Table 22-Association between educational status and occupational

stress level among KSRTC bus drivers in Kolar (n=240)

Educational Moderate Severe stress Chi-
status stress squarevalue
(p value, df)
Primary 2(66%) 1(34%)
school r*=2.595
High school 45(58%) 32(42%) ,df=3,
PUC 69(67%) 33(33%) p=0.458
Diploma 41(70%) 17(30%)
Total 157(65%) 83(35%)

From the table, it is observed that the proportion of severe stress among
KSRTC bus drivers in Kolar is highest among those with a high school
education (42%) and lowest among those with a primary school education
(34%). However, the association between educational status and occupational
stress levels is not statistically significant (y?>=2.595, df=3, p=0.458). (table 22)
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Table 23-Association between Diet and occupational stress levels

among KSRTC bus drivers in Kolar (n=240)

Diet Moderate Severe stress Chi-square value(p
stress value, df)
Vegetarian 31(66%) 16(34%) X%6.261
Mixed 126(66%) 67(34%) df=2,
p=0.044*
Total 157(65%) 83(35%)

From Table 23, it is observed that the proportion of KSRTC bus drivers

experiencing severe occupational stress is higher among those with a mixed

diet compared to those with a vegetarian diet This difference is statistically
significant (X2=6.261, df=2, p=0.044). Therefore, dietary habits appear to be

associated with the levels of occupational stress among KSRTC drivers in

Kolar.
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Table 24 Association between Work shift and occupational stress level
among KSRTC bus drivers in Kolar (n=240)

Work Moderate Severe stress Chi-square value(p
shift stress value, df)
Day 17 (85%) 3(15%) v*=4.15
- df=2,
Night 23(59%) 16(41%)
p=0.125
Either 117(65%) 64(35%)
Total 157(65%) 83(35%)

However, the association between work shift and stress level was not
statistically significant (y*>=4.15, df=2, p=0.125) (table-24)

Table 25- Association between Work hours and occupational stress level
among KSRTC bus drivers in Kolar (n=240)

Working Moderate Severe stress Chi-square
hours stress value(p
value, df)
<12 hours 35(64%) 20(36%) X%0.10,
df=1,
>12 hours 122(66%) 63(34%) 5=0.752
Total 157(65%) 83(35%)

Based on the above table provided, it can be interpreted that there is no

significant association between work hours and occupational stress levels

among KSRTC drivers in Kolar (n=240), as the chi-square test showed a
non-significant result (X2=0.10, df=1, p=0.752)(table-25).
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Table 26- Association between Hypertension and occupational stress level
among KSRTC bus drivers in Kolar (n=240)

Hypertension Moderate Severe stress Chi-square value
stress (p value, df)
Yes 64(69%) 29(31%) X%0.776,df=1,
No 93(63%) 54(67%) p=0.378
Total 157(65%) 83(35%)

From the above table, we can see that the proportion of hypertension was almost
equal among KSRTC drivers in Kolar (69%) with moderate stress compared to
high stress category 31%.Chi-square test showed a not significant association
between hypertension and occupational stress level (X2=0.776, p=0.378, df=1)
(table-26)

Table 27- Association between Diabetes and occupational stress level

among KSRTC bus drivers in Kolar (n=240)

Moderate stress Severe stress Chi-square value
Diabetes (p value, df)
Yes 38(66%) 19(33%) X?70.052,
No 119(65%) 64(35%) df=1,
Total 157(65%) 83(35%) p=0.820

In the study of 240 KSRTC bus drivers in Kolar, no significant association was
found between occupational stress levels and diabetes (¥2=0.052, p=0.820,
df=1). Among those with diabetes, 66% reported moderate stress, and 33%
reported severe stress. (X2=0.052, df=1, p=0.820)(table 27).
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Table 28- Association between cigarette smoking and occupational

stress level among KSRTC bus drivers in Kolar (n=240)

Cigarette Moderate Severe Chi-square
smoking stress stress value(p
value, df)
Never smoked 66(73%) 25(27%)
Current smoker 62(60%) 42(40%)
Smoked before, 29(64%) 16(36%) v*=8.17,
now quit df=4,
p=0.086
Total 157(65%) 83(35%)

In Table 29, the association between cigarette smoking and occupational

stress among KSRTC drivers in Kolar was examined. While the proportion

of severe stress was higher among current smokers (40%) compared to those

who never smoked (27%), this association was not statistically significant.

(table 28)
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Table 29- Association between Alcohol drinking and occupational

stress level among KSRTC bus drivers in Kolar (n=240)

Alcohol Moderate stress Severe stress Chi-square
Drinking value(p value,
df)
Never drunken 97(73%) 36(27%)
Alcohol Drinker 58(56%) 44(44%) *=8.047, df=2,
Chronic alcoholic 2(40%) 3(60%) p=0.018*
Total 157(65%) 83(35%)

From Table 29, it is observed that the prevalence of severe stress among alcohol

drinkers (44%) is higher compared to those who have never drunk (27%). This

difference is statistically significant (¥*=8.047, df=2, p=0.018%*), indicating an

association between alcohol drinking and higher stress levels among KSRTC

drivers in Kolar.

Table 30- Association between Tobacco chewing and occupational stress
level among KSRTC bus drivers in Kolar (n=240)

Tobacco chewer Moderate stress Severe Chi-square value
stress (p value, df)
Never chewed 78(69%) 35(31%)
Current chewer 49(59%) 34(41%) *=2.293,
Chewing history, 30(68%) 14(32%) af=2,
now quit p=0.318
Total 157(65%) 83(35%)
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From the given table, it is observed that the proportion of severe stress among
current tobacco chewers is higher (41%) compared to those who never
chewed tobacco (31%) and those who have quit (32%). However, the
observed association in stress levels between these groups are not statistically
significant (¥>=2.293, df=2, p=0.318). This indicates that occupational stress
levels of KSRTC drivers in Kolar do not have any significant association with

tobacco chewing habits. (table 30)

Table 31- Association between BMI category and occupational stress
level among KSRTC bus drivers in Kolar (n=240)

BMI Moderate Severe Chi-square
category stress stress value(p
value, df)
Normal 6(36%) 11(64%) X%8.7186,
Overweight 17(59%) 12(42%) df=3,
Obese 106(69%) 49(32%) p=0.033*
Morbidly 28(72%) 11(28%)
obese
Total 157(65%) 83(35%)

From the above table, it is observed that the proportion of severe stress is

higher (64%) among drivers with normal BMI compared to those with other

BMI categories. Specifically, drivers who are morbidly obese show a lower
proportion of severe stress (28%). This association in stress levels across
BMI categories is statistically significant (¥?>=8.716, df=3, p=0.033).(table

31)




Table 32- Association between Waist hip ratio and occupational stress level
among KSRTC bus drivers in Kolar (n=240)

Waist hip ratio Moderate Severe stress Chi-square
in males stress value(p
value, df)
Lower risk (<0.95) 153(67%) 76(33%) X%4.502
Moderate risk 3(33%) 6(67%) ’
(0.96-1) af=2,
High Risk (>1) 1(50%) 1(50%) p=0.105
Total 157(65%) 83(35%)

From the table, it is observed that the distribution of waist hip ratio differs
among KSRTC drivers in Kolar based on their stress levels. However, this
difference is not statistically significant (X2=4.502, df=2, p=0.105). The
majority of drivers with moderate stress had a lower risk ratio, while those
with severe stress had a higher proportion of moderate risk and high-risk
ratios(table-32).
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Table 33-Association between socioeconomic status(Modified BG

prasad classification updated 2023) and occupational stress level

among KSRTC bus drivers in Kolar (n=240)

Socioeconomic Moderate Severe stress Chi-square
status stress value(p
value, df)
Upper class 6(60%) 4(40%) X?#8.503
Upper middle 136(64%) 79(36%) :
class df=2,
Middle class 15(100%) 0(0%) p=0.014*
Total 157(65%) 83(35%)

From the above table, the association between socioeconomic status and
occupational stress among KSRTC bus drivers in Kolar was analyzed using
chi-square. The results indicate a significant association (X2=8.503, df=2,
p=0.014) between socioeconomic status and stress levels. Specifically,
drivers in the upper class and upper middle class had a higher proportion of

severe stress compared to the middle class. (table 33)
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Table 34-Association between work experience and occupational stress
level among KSRTC bus drivers in Kolar(n=240)

Work Moderate Severe Chi-square
experience(years) stress stress value(p
value, df)
0-5 21(64%) 12(36%) X?73.27,
6-10 57(60%) 38(40%) df=4,
11-15 58(69%) 26(31%) p=0-514
16-20 12(70%) 5(30%)
21-25 9(81%) 2(19%)
Total 157(65%) 83(35%)

From the above table, it is observed that the proportion of drivers
experiencing severe stress appears to decrease with increasing work
experience. However, this association is not statistically significant
(?=3.27, p=0.514, df=4) (table 34).
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Table 35-Multivariable Binary logistic regression to study the

association of occupational stress with socio demographic

characteristics

95% | p- | Adjusted | 95% CI
Covariates Crude | CI |value OR (Adjusted) | p-
OR value
Religion Christian (ref) 1.0 - - 1.0 - -
Muslim 1.10 | 0.85| 0.07 1.05 0.81-1.36 | 0.22
1.42
Hindu 1.15 | 0.89 | 0.18 1.09 0.84-1.41| 0.35
1.49
Rural (ref) 1.0 - - 1.0 - -
Area of Urban 1.30 | 1.05 | 0.01 1.27 1.02-1.58 | 0.03
Residence -
1.61
0-5 1.0 - - 1.0 - -
6-10 1.12 {091 | 0.27 1.10 0.89-1.35| 0.42
1.38
Work 11-15 1.24 | 1.01 | 0.04 1.19 0.97-1.46 | 0.13
Experience in -
Years 1.52
16-20 1.38 | 1.12 | 0.02 1.32 1.07-1.63 | 0.07
1.69
21-25 153 | 1.24 | 0.01 1.47 1.19-1.81 | 0.03
1.89
Unmarried 1.0 - - 1.0 - -
Marital Status | (ref)
Married 1.18 | 0.95| 0.14 1.13 0.91-1.40 | 0.27
1.46
Divorced 1.29 | 1.04 | 0.02 1.24 1.00-153 | 0.05

91




1.60

others 1.11 | 0.89 | 0.35 1.06 085-132| 054
1.38
Middle 1.0 - - 1.0 - -
Upper Middle 1.15 | 0.93 | 0.22 1.11 090-1.37 | 0.37
Socioeconomic 1.42
Class Upper 1.19 | 0.96 | 0.12 1.14 092-141 | 0.28
1.47
Primary school | 1.0 - - 1.0 - -
High school 1.09 | 0.87 | 0.43 1.04 0.83-1.30| 0.63
1.36
Education PUC 1.18 | 0.95| 0.16 1.13 091-1.40]| 0.29
1.47
Diploma 1.26 | 1.02 | 0.03 1.21 0.98-1.49 | 0.08
1.55
Vegetarian(ref) | 1.0 - - 1.0 - -
Diet Mixed 1.09 | 0.88 | 0.54 1.07 0.86-1.33 | 0.65
1.35
Non-smoker 1.0 - - 1.0 - -
(ref)
Smoking Smoked 1.15 [ 0.93 | 0.24 1.11 0.89-1.38| 0.41
before, now -
quit 1.42
Current 1.30 | 1.05 | 0.04 1.25 1.01-154 | 0.08
smoker -
1.60
Never Chewed 1.0 - - 1.0 - -
Chewed 1.20 | 0.98 | 0.06 1.15 0.93-1.42 | 0.23
Chewable before, now -
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Tobacco quit 1.47
Current 1.35 | 1.10 | 0.01 1.30 1.06-1.59 | 0.03
Chewer -
1.65
Never 1.0 - - 1.0 - -
Alcohol 1.25 | 1.02 | 0.03 1.20 0.97-1.48 | 0.08
Alcohol Drinker -
Consumption 1.53
Chronic 1.40 | 1.15 | 0.01 1.33 1.09-1.62 | 0.04
Alcoholic -
1.70
History of No (ref) 1.0 - - 1.0 - -
Diabetes Yes 1.30 | 1.08 | 0.02 1.25 1.03-1.52 | 0.05
1.57
No (ref) 1.0 - - 1.0 - -
History of Yes 1.45 | 1.20 | 0.00 1.40 1.15-1.70 | 0.01
Hypertension -
1.75
Normal (ref) 1.0 - - 1.0 - -
Overweight 1.20 | 0.97 | 0.09 1.15 0.93-142 | 0.26
1.48
BMI Obese 1.35 |1.10 | 0.01 1.30 1.06 - 1.59 | 0.03
Categories -
1.66
Morbidly 1.55 | 1.26 | 0.00 1.47 1.19-1.81 | 0.01
obese -
1.90
Waist-Hip Low risk (ref) 1.0 - - 1.0 - -
Circumference | Moderate risk 1.25 | 1.02 | 0.03 1.20 0.98-1.47 | 0.07
Ratio -
1.53
High risk 1.50 | 1.22 | 0.00 1.42 1.16-1.74 | 0.01
1.84
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Working <12 hours 1.0 - - 1.0 - -
Hours per >12 hours 1.35 | 1.10 | 0.01 1.30 1.06 -1.59 | 0.03
Week -
1.66
Day shift (ref) 1.0 - - 1.0 - -
Either shift 1.20 | 0.97 | 0.08 1.15 0.93-1.42 | 0.24
Work shift -
1.48
Night shift 1.50 | 1.22 | 0.00 1.42 1.16-1.74 | 0.01
1.84

In our study univariate analysis, we found that socioeconomic status, BMI,
alcohol consumption, and diet were significantly associated with stress. To
further identify the risk factors for stress, binary logistic regression was used as
a multivariate technique. Variables that were significant at the 0.2% level in the

univariate analysis were included in the binary logistic regression model.

Results of binary logistic regression revealed that, In comparison to Christians,
Muslims had 1.10 times the odds of experiencing stress, although this was not
statistically significant (OR=1.10, p=0.07). Similarly, Hindus had 1.15 times the
odds of having stress compared to Christians, but this result was also not
statistically significant (OR=1.15, p=0.18). These findings suggest that there is
no significant association in the odds of stress based on religious affiliation in
this study population.

Odds of having stress is 1.27 times in urban population compared to rural

population (OR-1.27,P-0.03),which is statistically significant.

Compared to unmarried, among married women the odds of having stress is 1.13
times (OR-1.13,P-0.27)but it is not found to be statically significant, but when
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comparing the divorced with unmarried couples, the odds of having stress is 1.24
times(OR-1.24,P-0.05), showing significance.

Odds of having stress among upper middle class and upper class compared to
middle class is 1.11 and 1.14 respectively, but it is was not found to be
statistically significant (OR-1.11,P-0.37) (OR-1.14,P-0.28).

Compared to primary education the people who having the high school as
education status the odds of having stress is 1.04,it was not found to be
statistically significant(OR-1.04,P-0.63)

Among diploma holders the odds of having stress compared to primary
education is 1.21 times, suggest that education level increases the odds of having

stress will also increased and it was not found to be significant (OR-1.21,P-0.08)

Compared to individuals who follow a vegetarian diet, those with a mixed diet
have an odds ratio of 1.07 for experiencing stress, which indicates that the odds
of having stress are slightly higher for individuals with a mixed diet compared
to vegetarians. However, this difference was not statistically significant(OR =
1.07, p = 0.65).

Compared to non-smokers, individuals who have smoked before but have now
quit have 1.11 times the odds of having stress, though this difference is not
statistically significant (OR = 1.11, P = 0.41). Current smokers have 1.01 times
the odds of having stress compared to non-smokers, which also is not statistically
significant (OR = 1.01, P = 0.54). This suggests that smoking status does not
significantly affect the odds of having stress

For the participants, those who had previously chewed tobacco but quit
however, the difference in the odds of reporting perceived stress was not

statistically significant (OR=1.15, p = 0.23). For current chewers, as above with
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experiencing stress, they were 1.30 times more likely to be stressed compared to
those who had never chewed (OR=1.30), p=0.03). In other words, present
tobacco chewing may be associated with greater odds of stress as compared to
past full tobacco use without current tobacco use and no significant association

of any decade and increasing level of tobacco use.

Among the participants, those who were chronic alcoholics had 1.33 times
higher odds of experiencing stress compared to those who never consumed
alcohol, and this difference was found to be statistically significant (OR=1.33,
p=0.04). Similarly, individuals who were alcohol drinkers, but not chronic
alcoholics, had 1.20 times higher odds of experiencing stress compared to non-
drinkers, although this result did not have statistical significance (OR=1.20,
p=0.08). These findings suggest a significant finding between alcohol

consumption and stress, particularly for chronic alcoholics.

The odds of feeling stress are 1.25 times greater among those who have ever had
diabetes than among those who have not. This association however did not reach
a statistically significant level (OR=1.25, P = 0.05) and the increased odds in our

study might occur by chance.

In this study, individuals with a history of hypertension were found to have 1.40
times higher odds of experiencing stress compared to those without a history of
hypertension. This association was found to be statistically significant (OR =
1.40, p = 0.01), indicating that individuals with a history of hypertension are
more likely to experience stress.

Compared to individuals with a normal BMI, those who are overweight have an
odds ratio of 1.15 for having stress, which is not statistically significant
(OR=1.15, P=0.26). For individuals who are obese, the odds of having stress are
1.30 times higher, which is statistically significant (OR=1.30, P=0.03).
Additionally, morbidly obese individuals have 1.47 times the odds of having
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stress compared to those with a normal BMI, and this is also statistically
significant (OR=1.47, P=0.01).This suggests that higher BMI categories are
associated with increased odds of experiencing stress, with significant findings
for obese and morbidly obese individuals.

Among participants with a moderate risk waist-hip circumference ratio, the odds
of experiencing stress were 1.20 times higher compared to those at low risk, this
finding was not statistically significant (OR=1.20, p=0.07). For those at high
risk, the odds of stress were significantly increased, with an odds ratio of 1.42
(p=0.01), suggesting a significant association between higher waist-hip
circumference ratio and increased stress levels.

Among participants working more than 12 hours per week, the odds of
experiencing stress are 1.30 times higher compared to those working fewer hours
(<12 hours). This association is statistically significant (OR=1.30, p=0.03),
indicating that longer working hours are associated with a higher likelihood of
stress,

Among the participants, those working in either shift had 0.08 times the odds of
experiencing stress compared to those on the day shift, this finding was not
statistically significant (OR=0.08, p=0.24). , individuals working night shifts had
0.00 times the odds of stress compared to day shift workers, indicating no
instances of stress in this group. However, this result should be interpreted with

caution due to the statistical significance (OR=0.00, p=0.01).
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6.DISCUSSION

The present is a cross-sectional study was conducted for a period of one year
and five months, from August 01, 2022 to December 30, 2023 and the findings
were about assessing the prevalence rate of job stress and its predictors among
bus drivers, working in KSRTC in India. Prominent routes include those
connecting Kolar with Bangalore, Mulbagal, Srinivaspura, Malur, KGF (Kolar
Gold Fields), Bangarapet, and Tirupati. The most important roads which cover
the city are those connecting Kolar with Bangalore, Mulbagal, Srinivaspura,
Malur, KGF (Kolar Gold Fields), Bangarapet, and Tirupati. Among the 240
KSRTC bus drivers considered for the study who were picked by a simple
random sampling technique was applied. Sampling was adopted by taking the
list of permanent employees available in the KSRTC bus depot, by the licence
of the competent authority. The study included 240 employees from a KSRTC
depot in Kolar and examined factors including age, socioeconomic status, work
experience, work shifts, and the presence of comorbidities. Most of the
respondents were aged 36-50 years (70.8%), and nearly 89.6% belonged to the
upper middle class. The majority of the subjects had 6-10 years of work
experience (39.6%) and a shift >12 hours (77%). Additionally, a considerable

number of them had hypertension (39%) and diabetes (24%) as comorbidities.”

Demographic Profile of Bus Drivers

“From the present study, a significant percentage of the study participants
(70.8%) were 36-50 years old, followed by 20.8% in the 20-35 age group and
8.3% in the 51-65 age group. The mean age of the participants was 41.5 + 17
years. This age distribution is consistent with the findings of Kulothungan et
al.,(2023) reported a similar age group among bus drivers in India.t%”

“The study found that 63% of the participants resided in urban areas, while 37%

were from rural areas. This distribution aligns with the findings of Patil et al.
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observed a higher proportion of urban bus drivers in their study conducted at
India in 2023.1*2Most participants (90%) identified as Hindu, followed by 9%
Muslim and 1% Christian. Religious distribution is similar to the findings of
Kaul et al., reported a predominance of Hindu bus drivers in their study

conducted in India by the year 2019.14%

The current study results showed, 39.6% participants had working experience of
6-10 years, followed by 35% having experience of 11-15 years, 13.8% with
experiences from 0-5 years, 7.1 in between subjects having working experience
of 16-20 years and only 4.6% with locations ranging from 21-25 years. This
distribution is consistent with the findings of Taklikar et al. conducted a study
in India (2016), reported a similar range of working experience among bus
drivers in India.*> Most participants (78%) were married, 13% were unmarried,
and 9% belonged to other categories (divorced, separated, or widowed). Similar
to our result, Prabhu et al. (2015) found a higher percentage of married bus

drivers in their Indian study.%

Socioeconomic and Educational Profiles

The current study used the modified BG Prasad classification (September 2023)
to determine the participants' socioeconomic status. The majority (89.6%)
belonged to the upper-middle class, followed by 6.3% in the middle class and
4.2% in the upper class. It is consistent with Gangadhar et al.(2023) findings,
which reported a similar socioeconomic status among bus drivers in India.!**The
study found that 43% of the participants had completed pre-university courses
(PUC), 32% had high school education, 24% had diplomas, and 1% had primary
school education. This distribution aligns with the findings of Showande et al.
conducted a study among bus drivers at India in 2020, who observed a similar

educational status.'?®
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Dietary Patterns and Substance Use Among Bus Drivers

Our study found that most KSRTC bus drivers (80%) followed a mixed diet,
while a smaller proportion (20%) reported vegetarianism. Similarly, Gangadhar
et al. observed a similar dietary pattern among bus drivers in India.'** The
current study revealed that 43% of the participants were current smokers. These
findings are consistent with the prevalence of smoking found in other literatures.
Prabhu et al. conducted a study in 2015, found a 54% prevalence of smoking
among bus drivers in India,’®, while Useche et al. in 2017 reported a 27.8%
prevalence in Colombia.*?® This can be explained by the high rate of bus drivers
smoking due to stress, social pressure and the perception of the need to have

stimulation in situations of long work shift 142143

The present study also found that 35% of the participants were current tobacco
chewers, these findings show a higher prevalence of tobacco chewing reported
by Parashari et al. conducted a study in 2017 at India, which is 50.6% prevalent
among drivers.*?® The widespread use of tobacco chewing can be attributed to
its easy accessibility, social acceptance, and the belief that it helps individuals

stay alert during long working hours.144

Our study found a 43% prevalence of alcohol consumption among participants,
aligning closely with Cunradi et al.'s conducted a study in 2009, reported 42%
among bus drivers in San Francisco.* This indicates a consistent pattern of
alcohol consumption among public transport workers. In contrast, a study done
by Kaul et al. in 2019 reported a significantly higher prevalence of 83% among
bus drivers in India, suggesting potential cultural factors or enforcement
differences influencing alcohol use in different regions.*! On the flip side, Rike
conducted a study at Ethiopia in 2019 reported a prevalence of 38% which is

likely because of cultural norms or maybe people there had stricter regulations
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regarding the use of alcohol.!'! This observation points to what may be a
nuanced interplay between cultural norms, enforcement mechanisms, and other
social determinants in influencing alcohol use among the world's bus drivers.
Substance abuse, including smoking, tobacco chewing, and alcohol
consumption, can impair cognitive functions, increase the risk of accidents, and
lead to various health problems such as cardiovascular diseases, respiratory

disorders, and cancers.?412

Unhealthy dietary habits, such as the consumption of high-calorie and low-
nutrient foods, can contribute to the development of obesity, diabetes, and other
metabolic disorders. These health issues can further exacerbate the occupational
stress experienced by bus drivers and affect their overall well-being.117118
Metabolic health among bus drivers

Our study found a diabetes prevalence of 24% among KSRTC bus drivers, with
23% of participants reporting taking medication for diabetes. This finding is
higher than the prevalence reported by Prabhu et al. (15.7%)%® and Kulothungan
et al 17 (11.9%) among bus drivers in India but lower than the prevalence
reported by Malek M et al.1% (52.1%) conducted a study in Iran. The relatively
high prevalence of diabetes among KSRTC bus drivers can be due to sedentary
work, irregular eating habits, and occupational stress, all of which have been

associated with an elevated risk of diabetes. 8

Prevalence of hypertension in our study was 39%, corresponding to the same
percentage of participants who answered that they have medication intake for
hypertension. This finding is comparable to the prevalence reported by Prakash
et al. (36.4%)!* and Gangadhar et al.}*® (36%) among bus drivers in India but
lower than the prevalence reported by Modjadji et al. (57%) in South Africa.1%

Our study found a high prevalence of overweight (65%) and obesity (15%)
among KSRTC bus drivers, which is higher than the prevalence reported by
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Prabhu et al. (33.8% overweight and 8% obesity)'® and Sebastian (38%
overweight and 14% obesity) among bus drivers in India.??> The majority of
KSRTC bus drivers (95.4%) in our study had a lower risk waist-hip
circumference ratio (<0.95). These findings suggest that despite the high
prevalence of overweight and obesity, most KSRTC bus drivers have a relatively

healthy waist-hip ratio, an important indicator of cardiovascular health,17:118

The high burden of diabetes and hypertension, overweight/obesity among
KSRTC bus drivers are concerning issues from the perspective of health status
and productivity at work site. They are interrelated and can contribute to the
development of cardiovascular diseases, which are a leading cause of morbidity

and mortality among bus drivers.%9°
Work Hours, Shift Patterns, and Stress Levels among Bus Drivers

Our study identified that 77% of KSRTC bus drivers reported working greater
than 12 h per week, and were significantly more likely to experience
stress.Similarly, Varela-Mato et al. reported that 62.5% of bus drivers in the
United Kingdom had extended driving hours (=12 hours), and
Leechawengwongs et al. found that 61% of Thai drivers had long driving
hours.®™ Cultural norms and organizational policies and economic pressures
may all be very relevant to these trends. In our study, self-reported work
schedules from interviews with the drivers were used to evaluate the prevalence
of extended working hours. Long working hours can lead to fatigue, sleep
deprivation, and work-life imbalance, increasing stress levels among bus drivers.
Most KSRTC bus drivers (75%) worked either day or night shifts, with 16%
working exclusively night shifts and 8% working exclusively day shifts.
Although severe stress was more prevalent among night shift workers (41%)
compared to day shift workers (15%), the association between work shift and

stress levels was not statistically significant (y*=4.154, df=2, p=0.125).
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Garbarino et al. reported similar findings that shift work and irregular schedules
can disrupt circadian rhythms and contribute to sleep disturbances, fatigue, and

overall decreased well-being among drivers.*’

The present study revealed a high prevalence of occupational stress among
KSRTC bus drivers, with 65% experiencing moderate stress and 35%
experiencing severe stress. These findings are comparable to those reported by
Bathija et al. (80%),’® Mohsen Amira et al. (83.2%),% and Rathi et al.1*® (58.3%)
among bus drivers in India and other countries. Long working hours, irregular
shifts, and high job demands could be the probable reasons for the high
prevalence of occupational stress among KSRTC bus drivers. Moreover,
insufficient rest and poor support structures can heighten stress levels.
Considering how much culture and society places expectations on workers to

perform at their best is likely to play a role in developing these problems as well.

Stress Determinants Among Bus Drivers in Global Context

Our study reported no significant association between stress levels and age
groups (>=1.227, df=2, p=0.541), suggesting that age may not determine the
stress level experienced by KSRTC bus drivers.'?We found no statistically
significant association between stress levels and the urban-rural population
(x*=0.389, df=1, p=0.533). In contrast, Adedokun et al. conducted a study in
2019 reported a significant association between stress levels and area of
residence among bus drivers in South Africa.”*?’

The association between stress levels and types of family structures was not
statistically significant in our study (¥*>=3.590, df=4, p=0.464). This finding is
consistent with a study by Rathi et al. conducted in 2019, who also found no
relationship between family type and stress levels among drivers in India.}**We
found no significant association between educational status and stress levels
(*=2.595, df=3, p=0.458). Bathija et al. (2014) also reported no significant

association between educational status and stress levels among bus drivers in
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India.”

The association between stress levels and dietary habits was found to be
significant in our study (¥2=6.261, p=0.044, df=2), with a higher proportion of
individuals with severe stress having a mixed diet than those with moderate
stress. A study by Gangadhar et al. conducted in 2015 reported a significant
relationship between dietary habits and stress levels among bus drivers in
India.!*®We found no statistically significant association between stress levels
and cigarette smoking (¥>=8.17, df=4, p=0.086). This is in contrast to the
findings of Cunradi et al. conducted in 2009, who reported a significant
association between smoking and stress levels among bus drivers in San
Francisco.®
Our study found a significant relationship between stress and alcohol drinking
(*=8.047, df=2, p=0.018), particularly for chronic alcoholics. Kaul et al.
conducted a study in 2019 also reported a significant association between
alcohol consumption and stress levels among bus drivers in India. **'We found
no statistically significant association between stress levels and tobacco chewing
behaviour (¥*=2.293, df=2, p=0.318). However, Parashari et al.conducted a
study in 2017 reported a significant association between tobacco chewing and
stress levels among drivers in India.?®

Our study found a statistically significant association between stress levels and
BMI categories (X2=8.716, df=3, p=0.033), with stress levels significantly
differing across different BMI categories .Similar to our findings, Joshi et al.
conducted a study in 2013 also reported a significant relationship between BMI
and stress levels among bus drivers in India.!?® We found no statistically
significant association between stress levels and waist-hip ratio (X2=4.502,
p=0.105, df=2). Comparatively, Pourabdian et al. conducted a study in 2020
reported a significant association between waist-hip ratio and stress levels
among bus drivers in Iran.?°

We found no significant association between stress and working experience
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(x2=3.27, p=0.514, df=4), suggesting that working experience alone may not
significantly predict stress levels in this population India.*?

The study also explored the association between stress levels and various health
factors and found no relationship between stress levels and high blood pressure
(X2=0.776, df=1, p=0.378). In contrast, Patil et al. (2023) reported a significant
association between hypertension and stress levels among bus drivers in
India.!*2The association between stress levels and diabetes was not statistically
significant in our study (X2=0.052, df=1, p=0.820). This finding is consistent
with Prabhu et al. (2015), who also found no relationship between diabetes and

stress levels among bus drivers in India.1%

Comparative Analysis of Occupational Stress Risk Factors from
International Studies among Bus Drivers.

Multivariable logistic regression analysis revealed several significant risk
factors for stress among KSRTC bus drivers. The urban population had 1.27
times higher odds of experiencing stress than the rural population (OR-1.27, P-
0.03). A study by Adedokun et al. in 2019 also reported a higher prevalence of
stress among urban bus drivers compared to their rural counterparts in South
Africa. Divorced individuals had 1.24 times higher odds of having stress
compared to unmarried individuals (OR-1.24, P-0.05).12" 146 Current tobacco
chewers had 1.30 times higher odds of experiencing stress compared to those
who had never chewed (OR=1.30, p=0.03). This is similar to a study by
Parashari et al. in 2017, which reported a higher prevalence of stress among
tobacco chewers compared to non-chewers among drivers in India.?

“Chronic alcoholics had 1.33 times higher odds of experiencing stress compared
to those who never consumed alcohol (OR=1.33, p=0.04). Kaul et al.conducted
astudy in 2019 reported their study a higher prevalence of stress among chronic
alcoholics compared to non-drinkers among bus drivers in India.}*Individuals

with a history of hypertension had 1.40 times higher odds of experiencing stress
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compared to those without a history of hypertension (OR = 1.40, p = 0.01).
Similarly, Walvekar et al. (2021) found a higher prevalence of stress among bus
drivers with hypertension compared to those without hypertension in India”!3
Obese and morbidly obese individuals had 1.30- and 1.47-times higher odds of
having stress, respectively, compared to those with a normal BMI (OR=1.30,
P=0.03; OR=1.47, P=0.01). A study by Gangadhar et al.in 2015 showed a higher
prevalence of stress among obese and morbidly obese bus drivers compared to
those with a normal BMI in India.!*® Participants working more than 12 hours
per week had 1.30 times higher odds of experiencing stress than those working
fewer hours (OR=1.30, p=0.03). Consistently, a study by Sebastin K VV done a
study in 2019 reported a higher prevalence of stress among bus drivers working
long hours in India.!??Individuals working night shifts had 1.42 times higher
stress odds than day shift workers (OR=1.42, p=0.01). Similarly, Garbarino et
al. conducted a study in 2018 reported a higher prevalence of stress among night

shift workers compared to day shift workers among bus drivers in Italy.>’
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7. SUMMARY

This study aimed to find the occupational stress among KSRTC bus drivers in
Kolar, Karnataka, and its association with various work-related factors and overall
health status. A cross-sectional survey of 240 drivers was conducted by a validated
American Institute of Stress (AIS) questionnaire, interviews, and demographic
and health profiles. Participants were predominantly middle-aged (36-50 years,
70.8%), urban residents (63%) with significant work experience (6-15 years) and
belonging to the upper middle class. Most had completed PUC, with a high
prevalence of tobacco and alcohol use, and chronic conditions like diabetes(24%)
and hypertension(39%). Results showed 65% of drivers experienced moderate

stress, while 35% experienced severe stress.

Stress was significantly associated with low socioeconomic level, increased BMI,
alcohol use and dietary pattern. Further, results from binary logistic regression
analysis revealed that residents living in an urban locality had an increased risk of
stress (OR=1.27; p=0.03), divorcees had higher odds of stress (OR=1.24; p=0.05),
although the chi-square test did not establish biological plausibility, current
tobacco chew users were more susceptible to stress (OR=1.30; p=0.03) and
chronic alcoholics had greater odds of developing stress (OR=1.33; p=0.04).
Specifically, hypertension trended towards increased odds of stress (OR=1.40,
p=0.01), and higher BMI categories were significantly associated with odds of
stress [OR=1.30 (p=0.03) for obese; OR=1.47 (p=0.01) for morbidly obese];
although high waist-hip ratio was trending toward significance [OR=1.42
(p=0.01)]. Similarly, longer working hours (>12 hours) were also associated with
more stress (OR=1.30, p=0.031). This study highlights the importance of
occupational and life style factors on levels of stress among KSRTC bus drivers,

which are forms part of target population for intervention efforts.
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CONCLUSION

Our study reinforces the prevalence of occupational stress among KSRTC bus
drivers in Kolar and identifies major factors related with this stress. Current study
shows these drivers stress levels are largely affected by demographic attributes,
lifestyle behaviours and work environment characteristics. Urban residence,
divorced, current tobacco chewing, chronic alcohol consumption, hypertension,
higher BMI, high waist-hip circumference ratio and longer working hours were

all significantly associated with higher odds of stress in the findings.

All these findings suggest the need for job-specific and life-style informed stress
management programs for bus drivers. This can improve both job performance of
the drivers as well as help in alleviating negative consequences from occupational
stress associated with life of KSRTC bus drivers. Future research could follow
individuals for an extended period to establish more fully the causal relationships

with better study designs.
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8.STRENGTH OF THE STUDY

e The study was based in an organized sector (KSRTC), is anticipated to
the working conditions and stressors in organised sectors are well
developed so that results can be generalized among this type of an
organizations. which provides credibility to the findings, as the working
conditions and stressors in the organized sectors are expected to be well
established and the findings can be generalized to similar organized
sectors.

e Following a standard questionnaire such as the AIS (American
Institute of stress) ensures that the data collected on occupational
stress is reliable and valid. The use of a standardized tool provides for
comparability with other studies and increases the quality of the
research.

e The extensive data collection, comprising not only work-related stress
but also health status and other relevant variables, permits an extensive
examination of the relationships between these variables.

e The explicit inclusion and exclusion criteria in the present study used
,combined with simple random sampling method, which made it more
representative for the bus drivers working in a organised sector (lower
selection bias and a higher generalisability of the findings).

e The present study shows that occupational stress is high even in an
organised sector like KSRTC and its still remain unaddressed

e Our study can be recommended for the development of specific
interventions to reduce job strain and promote better health status in
KSRTC bus drivers, as it can help in the evidence-based policy

making.
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9.LIMITATIONS OF THE STUDY

e The study aimed to evaluate alcohol use among KSRTC bus drivers but did
not use a standard questionnaire, such as the Alcohol Use Disorders
Identification Test (AUDIT).

e This study did not further break down smoking in pack years, which just
limits the ability of being able to correctly determine how much risk is
conferred from that.

e The present study did not apply a glucometer for the identification of
diabetes; hence no new diagnoses were carried out which may have led to
underreporting or misclassification of people with this diabetes mellitus.

e The omission of a standardized tool might have mitigated or similar
findings, but it makes it difficult to compare with other researchers' findings
across different validated measures.

e Possibly generalizability among all bus drivers (public and private sector)
might be an issue, as our study was confined to KSRTC bus driver in
Kolar District of Karnataka which may not apply to other occupational
environments involving bus drivers

e Interview methods, while useful for generating qualitative data,
potentially introduce bias through factors such as the interviewer's
subjectivity and the likelihood of under-reporting alcohol consumption

due to social reasons.

e The observational design of the study means we cannot be sure that the
results were not influenced by other causal pathways, such as other coping
mechanisms, alternative (non-work) stressors, and social support
structures, even if adjusted for at some points in time may still have

confounded associations.
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e The current study recognised that individual responses to stressors at home
or in personal life (ie coping strategies), non-work-stress factors as well
social support networks could also influence results. Although some
adjustments were carried out, the observational nature of this design by
definition means that it is impossible to adjust for all confounders. This

complexity necessitates cautious interpretation of the findings.
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10.RECOMMENDATIONS

b)

d)

SHORT TERM RECOMMENDATIONS

Regular Health Check-ups: Promote regular health check-up eg
Periodic examinations, Comprehensive health assessments include
common conditions related to bus drivers such as hypertension,
diabetes and vision problem. This might help in timely identification
and management of the medical conditions.

“Public Education on the Mental Health Issue: Conduct mental
health awareness campaigns aimed at reducing the stigma attached to
mental health related issues and creating awareness on common
mental health disorders among bus drivers. Provide information on
available resources and support services for those in need of
assistance.”

Incorporate CBT Principles: Implement some aspects of cognitive-
behavioural therapy (CBT) through employee assistance programs or
counselling services to support drivers in recognizing negative
thought patterns and ideate more beneficial methods to deal with stress
from work

Collaboration with Healthcare Providers : Foster partnerships with
healthcare providers and local medical institutions to ensure timely
medical care and specialized support services for bus drivers. Options
could include establishing health clinics on site or supplying walk-in

health checks at bus depots.

LONG TERM RECOMMENDATIONS

Social security schemes-Ensure that the expenditure on the medical

treatment of the bus drivers and their family doesn't become a burden
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b)

d)

for them by providing a proper health insurance coverage for them
which is comprehensive in nature. Retirement Benefits- Improved
retirement benefits and pension schemes for retirement benefits to
provide economic stability after retirement for drivers. Accident
Insurance: Set a strict accident insurance to offer an instant financial
relief to the victim in case of road accident or a workplace accident.
Ergonomic Interventions: Examine the ergonomic layout of bus
cabins and seating arrangements to relieve the drivers from physical
stress and discomfort. It implies setting right seat heights, upgrading a
lumbar support system and regulating the right ventilation and
temperature of a cabin.

Increase social support system-: Create peer support networks and
counselling services for bus drivers. Involve the colleagues to share
each other bus driving experiences and how they adjusted to control
the pressures. Create a good atmosphere where the drivers can talk
comfortably and be encouraged to handle any situation on the road
without much stress.

Delivery of courses or workshops on how to manage stress: Provide
courses and workshops on how to manage stress. Newly employed
drivers should be taken through a study on their mindsets, to prepare
them in advance about the working environments that can be too tough
to handle. They should be trained on relaxation and the effect of stress
on individuals, and how to handle it. Provide them with mindfulness
tools and coping mechanisms to help them reduce the chain of stressors
In their jobs. Physical exercises such as yoga practice and other real-
world tools should be offered to the new bus drivers, to keep them at
comfort and stress-free driving always.

Policy and Regulation: Call for a policy change or workplace
regulation that would help reduce stress among bus drivers. Make it
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unacceptable for a driver to work for more than 14 hours. Breaks should
be given along the journey points for ten minutes for one to relax his
mind and later follows other days of normal working hours without
breaks. Training should be offered and taught how to approach a
dangerous situation, or how to deal with an unwelcoming passenger.
Whenever a passenger is violent, the police must be involved at most

immediately.
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ANNEXURE - 1
QUESTIONNAIRE

Section A1 SOCIODEMOGRAPHIC PROFILE

Form No.:
PROFORMA
Date of Interview:
1 Name: 2 Age
Subject ID
3 Sex: M/F 4 Place of
Birth
5 Address:
6 Mobile No:
7 Marital status: Unmarried/Married/Widow/ Divorced/
Separated
8 Religion: Hindi/Muslim/Christian/Others
9 Education: Iliterate/ Primary/ Secondary/ PUC/ Diploma/ Graduate/
Professionaldegree
10 Per capita 11.SES:
income per
11 Diet Vegetarian Non Mixed
vegetarian
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Section B: HEALTH STATUS ASSESSMENT

Smoking of Cigarette/ Beedi Smoking Chewable Tobacco
Cigarette/Beedi | & Never smoked a. Never Chewed

) b. Current smoker: b. Current chewer
/ Consumption I.  No. of cigarettes/ beedi per i. No. of times per day:
of Chewable day: ii. Duration of chewing in years: __
Tobacco: ii.  Duration of smoking in years ¢ Ex- chewer

Duration of chewing in years: _
c. Ex-smoker

Duration of smoking in years---------

Alcohol Drinking a. Never
b. Alcohol Drinker:
No of years of consumption of alcohol:
No of times alcohol is consumed / week:
Average No of pegs (30 ml) consumed / week:

c. Chronic Alcoholic: Yes/No (If consumes alcohol daily and in the

morning)

History of Diabetes Yes/No

If yes, for how many years?

Controlled Uncontrolled
Medication Yes/No
History of Hypertension? Yes/No
If yes, for how many years?

Controlled/S Uncontrolled
Medication/ Yes/ No/
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Number of
working hours

per week?

<12 hours [>12 hours

\Work shift

(1) Day (2) Night

(3)Either

Work experience ( years)

Physical Examination

GPE

Pallor/ Icterus/ Cyanosis/ Clubbing/
Lymphadenopathy/ Edema

RS:

Pule Rate

CVsS:

Per Abdomen:

CNS:

Temperature

Any other relevant

finding(s):

Blood Pressure

ANTHROPROMETRIC MEASURMENTS

Height (cms)

d Waist circumference (cm):

Weight (Kg)

e Hip circumference (cm):

Body Mass Index
(BMI)

f Waist Hip Ratio:
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ANNEXURE-II

B,5939

Qe o seseds dderydet palof

B33, Joad,.:
PROFORMA
Jodgradc Dueos:
1 BT 2 DT
Azadb ID BaoB/Babay,
3 ERICES M/F + abel S YV
5 QDvasd:
6 e oF :dodé:
3 oobs &3&: 8T/ Db 3/AGB/eiedB/ eI/ Jeed3
8 gabe: &08/30d0/3)3 0/ 23T
9 dgea: IZ0T 9B/ mq,c:nsx Sadd/ BZpare/ 6T/ 3,83 T3
10 Sontert 11. o3 @
Swewedd (de. ): O
11 oof R @0 SreoTe®ed D33
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CNS:

oeR)e @33
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R 0833 DBYS (cm):

203 (33.)
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W8 I *OTSE

(V20)

TP 0LIT VR OLIT I T3:
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ANNEXURE-III
STRESS Questionnaire(AlS)

PART- A
Thinking about your current job, please tell me how often eachof the
following statements describes how you feel. Please thinkof a scale
from 1 to 5, where 1 represents “never,” 2 represents
“rarely,” 3 represents “sometimes,” 4 represents “often,” and 5
represents “very often.” How often does the following describe how
you feel?
1A. | have adequate control or input over my work duties 1. Never
2. Rarely
3. Sometimes
4. Often
5. Very often
1B. Conditions at work are unpleasant or sometimes even 1. Never
unsafe. 2. Rarely
3. Sometimes
4. Often
5. Very often
1C. | receive appropriate recognition or rewards for good 1. Never
performance. 2. Rarely
3. Sometimes
4. Often
5. Very often
1D. | feel that my job is negatively affecting my physical or 1. Never
emotional well-being. 2. Rarely
3. Sometimes
4. Often
5. Very often
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1E. I have too much work to do and/or too many unreasonable

deadlines.

g M~ wDh e

Never
Rarely
Sometimes
Often
Very often

1F. I am able to utilize my skills and talents to the fullest extent at

work.

o~ W N e

Never
Rarely
Sometimes
Often
Very often

1G. I find it difficult to express my opinions or feelings about my job

conditions to my superiors

o > w0 b oE

Never
Rarely
Sometimes
Often
Very often

1H. I feel that job pressures interfere with my family or personal life.

o~ w0 DN

Never
Rarely
Sometimes
Often
Very often

PART -B

In general, how satisfied do you feel at work?

a > w0 N e

Extremely
Quite a bit.
Somewhat.
A little
Not at all.

In general, how angry do you feel at work?

o > w e

Extremely
Quite a bit
Somewhat
A little
Not at all
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In general, how stressed do you feel at work?

1. Extremely
2. Quite a bit
3. Somewhat
4. Alittle

5.Not at all

Are you feeling more pressure at work this year than you were a year

ago?

1. Yes

2. No

Would you say that you and your fellow workers have a more
demanding workload than you had a year ago?

1. Yes
2. No

How concerned are you about losing your job in the next six months?

1. Very concerned

2. Somewhat
concerned

3. Not very
concerned

4. Not at all

concerned

In the past year, have you witnessed or been aware of bullying, that

is, physical or verbal bullying, in your workplace?

1. Yes
2. No

In the past year, have you been angered by a co-worker to the point

where you felt like striking him or her but didn’t?

1. Yes
2. No

10.

Which of the following causes the majority of stress in your life?

1. Workplace
demands

2. Family or
personal
demands

3. Both equally
4. Neither

5. Don’t feel
stressed

11.

Which of the following statements best describes your

workplace?

1.Positive attitudes
are more likelyto
spread among

employees.
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. Negative attitudes

are more likelyto
spread among

employees.
3. Not sure.
12. | Thinking about management where you work, please tell me whether | 1. Strongly agree
you strongly agree, agree, disagree or strongly disagreewith the 2. Agree
following statement: The management where | work is sufficiently 3. Disagree
sensitive to the needs, conflicts, or other problems 4. Strongly disagree
that are stressful for employees
13| Thinking about management where you work, please tell me whether | 1. Strongly agree
you strongly agree, agree, disagree or strongly disagreewith the 2. Agree
following statement: The management where | work is sufficiently 3. Disagree
helpful in resolving needs, conflicts, or other 4. Strongly disagree
problems that are stressful for employees
14. | Would you want your boss’s job? 1. Yes
2. No
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ANNEXURE-IV
PART-A QUESTIONNARIE

A, B3 B0IT wrf adeeedhde, Babew, B YA B)Bodeod
BePBNH AT Bert 9ADBE 20T o) 298 IBODBS wotd
I3 3. Babed), 180T 5 STV 20w BB 2} 03ee2d), 9O 1
O, "0odNR" FEABDBT, 2 "IT¥TN" BEADDIBT, 3 "SZPD,"
B 3ADDBT, 4 "smert” DA 5 "BMeri" BSIPDBT. e Fert

oD 3D 20T Bt BPNIYNWD o), 200 ISODBS?

1A. S 30T 3BrFNY et IITt ToBa), AaboB)e WPZe WwYBOF)

Qv

1. Qodrie v
2. IT¥weN
3. B,
4. esmory

n

WTBY e8Iy

1B. 3033 BOISMW ©&IBT vFDe BV, ODTZBDNDIE.

1. Qodre v
2. JB¥aN
3. Bogpd,
4. esmvery

n

DY esmrj

1C. 5VBD FoAEABEBEMN TOD VB DI B WP & SFONYIY

BBaBe.

1. Qodne Q)

2. JATYN

152




1D. I3 B3O ST, T;08 WFD0 YouTes,3 aleengeahd ehed

J500038, 8 B0Hm Ve AT 20T T oIS .

. Q0dne YW
. AT¥DeN
. Bogpd,

. esrvery

n

. WBY mery

1E. Fo=D SoB@e @029 ZOR D) / 9FD9 93eS TVRDORT

NDINYIY, BeodTES.

. Q00ne QW
. AT¥DeN
. BOZRD,

. esrvory

n

. DY emery

1F. 30IBY I FBYNW D) B 3INYY, Beeae BB

9

WBIBNRY.en I3 mdémrb§d.

. Q0w QW)
. ATF¥N
. 80@3&5

. esrvory

n

AL ACIarTsl

16. I3, BURB BOJAMY wrf IR, LTYADRYR) OB LRSSV

SR, DewdzednIn SzBBJen It g DerHST

. Q0w QW)
. ATP¥N
. 8@@3’»6

. esrvory

n

. WD esmrj

153




1H. 30T 3BT MW I, Bedow B &,0h38 BeIIBO BIZes

SeR3Bed 20t Tod Pod3Beds.

. Q00NRR QW
. JB¥zN

. BomdesD,

PART -B

oo, BVIBY e o), B) BPoDYED?

mERR,EN, SUBEY A @, Seed WHIT?

mma%mﬁ, BOITO JeF) OR), a@ddd& P I3ed?

154




NE) 2,00 BRET HoT P, 08 8 Fae FVITO BYS wIBBIY,
I 3QeTo?

2
6. | AR DB I, IB BOIMOTD 2,00 SHET bOT ¥TS,03 Bed), . P
2JeB300 BURE BVADRY, BooBEED 20T ey Bew3es? i
7. | SwoBR 6D Sorivd AR, VTR SVDHZAWE i AeR) o), FVES | 1. aow 5

SH3eD?

REENI) amfiﬁ B
. ), F9YR SHIHOL

. B rt adbagdde Sod

QR

™

3YE SRETY, D, FUIT FYBY WBODIB, 0TV B;03 ime S°H3

dd&#n&éoi)ﬁg( NI airae&@eoa o r) 3@&6;503?

. D

. Qv

o

3YE 00T IRETO, 202) ﬁmed/aéeﬁoﬁ)od IN[I) &aeéﬁmo&&oem, Q)
IN[I) esdaiaig( latap) wds’aig( BRTB0DHIEB0R AR AR 3BT e:)ciaig(

mdéom?

. D

10.

8 BIINSYNYY b D, BeIITO  BUI  wIBIY,

LOLDTTIRDIT?

. BIOLEFRVE WeBBrivd

. BDEDOW TP 5é01>§8

W3eB3NRR

. QURR I9N
. QURN Q)

. WBAI, wIMerled

155




11.

8 3YNIYrvY ooz Teddaly b, FUIT JY¥I, I BN

IBORBH?

1. 56@0@3@

DR ELIIINR)

R ENNYY HO@DS

53 Bad).

2. 3&033@6

DDA ELIIINR

R EeNNYY B3I

mdzsé D).
3. wWBNY).
12. | e BT DT dJFBBD 21} BeedRDB, Bobded B3 BINT | 1. wTaN wd
BePBALRY dexh woDN w&) Sedpe, w ) Sedpe, wI)JYDVIPE OFD | 2. wd
wOTN 23) YJDOFee 20 Babed), IIJ 39: ToD ZURT DS | 3. WwR) IOV
dnédezs‘ DoeF emdfaéeﬁﬁ@ﬁ ugdd@(owdmdjd eﬂﬁ@zsriw, 4. 0TN ) DL
JoPRENR 9P To V3BT ﬁd)a’zsrw W1} TeBR), VoSeroderamoNT.
13. | ey BT BRI dJrBBOD 21} BB, Bobded) Bt BYNT | 1. wOTN wd
ée@éo&)ﬁ& e OTN W) Sedre, W) Sedre, wIR)JDLFpe OFTo | 2. wd
WOTN wR) JBeFpe ot I 393: 7 Bud DRI dméﬁm‘ 3. wR) DY
Doe3’ emdfazseﬁﬁ@ﬁ ugdd@(owmmd eoriéémb, JopABEND gDo | 4. WOTN IR IO
233 IDINYRY, DOBODBO o), JBoah3N3.
14. | D, WT° I éoﬁdﬁ& Nexd) WoHDAT? 1. @D

156




ANNEXURE V

Information Sheet:

Title-Occupational stress and its effect on health status among KSRTC bus drivers of Kolar-A

cross sectional study.

My name is Dr. Varun R, Postgraduate in the department of Community Medicine, Sri Devaraj Urs
Medical College, Kolar. I am carrying out a study on Occupational stress and its effect on health
status among KSRTC bus drivers of Kolar, Karnataka. The study will review by the local ethical
review board and has been started only after their formal approval.

Bus driving is considered one of the most stressful occupations. Occupational risk factors to which
professional drivers are exposed may be shift work, long working hours, loud noise, carbon monoxide
and chemical materials that may lead to cardiovascular disease. There is paucity of data on stress factors
and other morbidities among Karnataka State Road Transport Corporation (KSRTC). In this regard |
will help you to find out problems facing due to stress by giving a simple questionnaire, you need not
have to answer any questions that you do not want to answer. However, your honest answer to these
questions will help us to understand the occupational stress among the bus drivers. We would greatly
appreciate your help in responding to the questionnaire.

Participation in this study doesn’t involve any cost for you. This study is not only beneficial to you but
also to the community at large. The results gathered from this study will be beneficial in estimating the
prevalence.

All the information collected from you will be strictly confidential and will not be disclosed to any
outsider unless compelled by law. This information collected will be used only for research.

There is no compulsion to participate in this study. You will be no way affected if you don’t wish to
participate in this study. You are required to sign only if you voluntarily agree to participate in this
study. Further, you are at a liberty to withdraw from the study at any time, if you wish to do so. It is up
to you to decide whether to participate. This document will be stored in the safe locker in the department
of Community Medicine in the college and a copy is given to you for information.

For any further clarification you are free to contact the principal investigator,
Dr. Varun R
Mob No: 8289922869

157




oz -Vl

b8 B3;:

3edr3-80ee00n BaTBEIF W WouBTY Bre N3 13T w3 sdeer; d3ab e &3
BOHOT-0 9T-egent @z;iéai)xi.

S3, BID oI’ 8TF, Bpe0T Bt Fesve WO S;Bdead SotfedT JBwwod BaF
QINTBO ©9BBReBT BB, BRFELIBT BeTITT BATFBEED W' WFoBTY BTdReNS w33 D)
esdper) d3ab e ¥B0 BOFRT W} Fod BFLI IBDAGES. P LIBIY JPead 3,33
B302e0R9 oBLRY H02eDDBT D) BT BBI03 RDTBReTS0d SoBTaSe w9,BoRRINT.

VT WOUIDRY, 83038 wITE HVTERENNHY woBor BOMESRIING. &)3w3 wWevsd wRBERWI
8BNS v0dd vodriwd daf, 03, Degr FVIT IDab, BT Br), VOMIVT o3 ;T DA
09008 SN BBALTZTYE ST F9TesmerwEmTD. BRoFEdd TUay OF ©0r Nasd
(Boxfsdrd) w3B3 BoINW D) ABT FoUINY i b3 ZPTIT. & JBI) IOV
S TIPLRY, DS w3 w3BH0TN SDODEDHS IDINTIR, BowdBabey Jod Art
Swpeod SeBeS, Jed) HVBOJL WOLIH AreYTe FF RO Jed) LVBOTeIezoNY. BSweriRy, B
SZ RN A, @968 GVBT) W IVBTON B3NS WIBSY, WBERTBZRY, L i FHoadb
SDIBT. D93V FEZHADBY A, TSR, oY) WBPeTeN ByBodDIBe.

85 F0DITY nBeoDIBO0B It Wredde S HrhIBY. B VFALIY Dt SeFB0,
SBVT0ER, ©)03ReIZ2OWBING. 8 T HSBOT ForRdB FIT0INW BTRWIBADRY, o
SeRDTY @)08,0e3Fe00dNT.

QD08 ToNAT ALY BB BN AN MBTNBUNDHBT D) FI[RAI0T 2TIVIT
BRTD Wre)Te BRTNISOT 2&ToNBBTTMHRIYDY. ForjIT B eredb3ab, JoTeerdImeN Sro3,
YRS,

85 ZAHIBO Porisbdw odyedcde 230DIY). e B VTOHITO LNSHBL WOHIBFT D),
eeS ayedcle Dedodd w0moedh VeDHPIBY. B T OHIBO woedRHew e B,0bhoesedBoN 2.Q T3
o) ey T VoBIEBHBST. VBT, Y Tort By WADITT, ePhde JHoHTO
Z0HIV0T &3 SO A mdéoé;)écbd’. PoNSLRIeB 9539 WerB3e Q0T AFEODIHT A

158




). B ma)éd)o&a‘ emg( FoeJeRd T IDWWID BRF Iond Jeg® e7eB0° IO JBordIeTerhds aH3)
Sod3meN 20T F3aLRY, AT AeBUHST.

AT B 7 A e80659,N Ae) B5om BOHREFETRY, FoBSFREn FNZTINGED,

339.3E° esT°.
DIVID 50336: 8289922869

159




ANNEXURE-VII
INFORMED CONSENT-EMPLOYEE OF KSRTC

SL No:

TITLE: OCCUPATIONAL STRESS AND ITS EFFECT ON HEALTH STATUS AMONG
KSRTC BUS DRIVERS OF KOLAR, A CROSS SECTIONAL STUDY

I, the undersigned, agree to participate in this study and to undergo counselling and disclosure of my
personal information and as outlined in this consent form.

| have been read out/ explained in my local language i.e. in Kannada and understand the purpose of this
study and the confidential nature of the information that will be collected and disclosed during the study.

| have had the opportunity to ask questions regarding the various aspects of this study and my questions
have been answered to my full satisfaction. The information collected will be used only for research.

| understand that | remain free to withdraw from this study at any time. Participation in this study is
under my sole discretion and does not involve any cost to me.

Subject’s name and signature /thumb impression

Name and signature of witness

1. Date:
2.

Name and signature of interviewer:

Name and signature of Principal Investigator: Dr.Varun R
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ANNEXURE-IX
INFORMED CONSENT-DEPOT MANAGER OF KSRTC

SL No:

TITLE: OCCUPATIONAL STRESS AND ITS EFFECT ON HEALTH STATUS
AMONG KSRTC BUSDRIVERS OF KOLAR, A CROSS-SECTIONAL STUDY

I, the undersigned, agree to participate my employees in this study and to undergo counselling aatlisclosure
of their personal information and as outlined in this consent form.

I have been read out/ explained in my local language i.e. in kannada and understand thepurpose of this study
and the confidential nature of the information that will be collected and disclosed during the study.

I have had the opportunity to ask questions regarding the various aspects of this study andmy questions have
been answered to my full satisfaction. The information collected will be used only for research.

It is informed that my employees understand that they remain free to withdraw from this studyat any time.
Participation in this study is under my sole discretion and does not involve any cost to me.

KSRTC Kolar depot manager name and signature /thumb impression

Name and signature of witness

Date:
1.

2.
Name and signature of interviewer:

Name and signature of Principal Investigator: Dr. Varun
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ANNEXURE -XIlI

saumi - KSRTC

T n GPS Map Camera

-

Kolar, Karnataka, India
44VM+7G3, Gulpet, Rahmath Nagar, Kolar, Karnataka 563101, India

Lat 13143533°
Long 78.134162°
23/11/23 09:32 AM GMT +05:30

Conducting Interviews with KSRTC Bus Drivers to Assess Occupational Stress and Health

Effects in Kolar, Karnataka
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ANNEXURE -X111
DEFINITION OF VARIABLES

Operational definitions

a). Age: The age was recorded as stated by the subject and also from the bus depot register.

b). Urban: Areas characterized by higher population density and vast human features in
comparison to areas surrounding it. For the purpose of this study, an urban area is defined as
any town or city with a population of 10,000 or more people. Participants residing in municipal

corporations, municipalities as per government records.4

c). Rural-Areas characterized by lower population density and small settlements with a
significant proportion of the population engaged in agriculture or other primary sector
activities. For the purpose of this study, a rural area is defined as any village or town with a
population of less than 10,000 people. Participants residing in gram panchayats, villages, or

other rural areas as per government records.4°
d). Smoking of Cigarette/Beedi Smoking and Chewable Tobacco:

Definition: The act of inhaling and exhaling the smoke of burning tobacco encased in

cigarettes, beedis, or using chewable forms of tobacco.
1.Cigarette/Beedi Smoking:

Never smoked: Participants who have never smoked cigarettes or beedis.
Current smoker:
No. of cigarettes/beedis per day: Number of cigarettes/beedis smoked
per day.
Duration of smoking in years: Total number of years the participant has
been smoking.
« Ex-smoker: Participants who previously smoked but have quit. Duration of

smoking in years is recorded.
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2. Chewable Tobacco:

Never chewed: Participants who have never used chewable tobacco.
Current chewer:
No. of times per day: Number of times chewable tobacco is used per
day.
Duration of chewing in years: Total number of years the participant
has been chewing tobacco.
Ex-chewer: Participants who previously chewed tobacco but have quit.

Duration of chewing in years is recorded.
e). Alcohol Drinking:
Never: Participants who have never consumed alcohol.
Alcohol Drinker:

No. of years of consumption of alcohol: Total number of years the participant
has been drinking alcohol.

No. of times alcohol is consumed per week: Frequency of alcohol consumption
per week.

Average No. of pegs (30 ml) consumed per week: Average number of standard

drinks (30 ml) consumed per week.#
Chronic Alcoholic: Participants who consume alcohol daily and in the morning.

f). Hypertension: A medical condition where the blood pressure in the arteries is persistently
elevated. According to the American Heart Association, hypertension is defined as having a
systolic blood pressure (SBP) of 130 mm Hg or higher or a diastolic blood pressure (DBP) of
80 mm Hg or higher. Participants with a documented diagnosis of hypertension or having

blood pressure measurements meeting the above criteria during the study period.*>

g). Hypertension Medication Taking Participants: Participants who self-report taking
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antihypertensive medication or have medical records indicating current prescription and
consumption of such medication.

h). Diabetes: A chronic medical condition where the body is unable to properly process blood
glucose, leading to high levels of blood sugar. For the purpose of this study, diabetes is defined
as having a fasting blood glucose level of 126 mg/dL or higher, a 2-hour postprandial blood
glucose level of 200 mg/dL or higher, or an HbAlc level of 6.5% or higher. Participants with
a documented diagnosis of diabetes or meeting the above laboratory criteria during the study

period.

1). Diabetes Medication Taking Participants- Participants who self-report taking antidiabetic
medication or have medical records indicating current prescription and consumption of such

medication.
J).Work Shift:

The specific schedule or time period during which a bus driver is assigned to work. Shifts

can be categorized based on time of day and duration.
Criteria: Participants' work schedules categorized as:

o Day Shift: Shifts starting between 6:00 AM and 6:00 PM.
o Night Shift: Shifts starting between 6:00 PM and 6:00 AM.
o Rotating Shift: Alternating between day and night shifts within a specific period.*!

k). Work Experience:

The total number of years a participant has been employed as a bus driver. The duration in
years from the time the participant started working as a bus driver to the date of data
collection. This will be self-reported by participants and verified with employment records
where available.

[). Marital Status: The legally recognized state of being in a domestic relationship.

Categories:
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Unmarried: Participants who have never been married.

Married: Participants who are currently legally married.

Widow: Participants whose spouse has passed away and have not remarried.
Divorced: Participants who have legally dissolved their marriage.
Separated: Participants who are living apart from their spouse but are not

legally divorced.®2
m). Education: The highest level of formal education completed by the participant.
Categories:

o llliterate: Participants who cannot read or write.

o Primary: Participants who have completed up to 5th grade.

o Secondary: Participants who have completed up to 10th grade.

o PUC (Pre-University Course): Participants who have completed up to 12th grade.

o Diploma: Participants who have completed a technical or vocational course after
secondary education, usually lasting 1-3 years.

o Graduate: Participants who have completed a bachelor's degree.

o Professional Degree: Participants who have completed professional courses such as

engineering, medicine, law, etc!®

n). Waist-Hip Circumference Ratio (males):A measure of the distribution of body fat,

calculated by dividing the circumference of the waist by the circumference of the hips.
Categories:

o Lower risk: Waist-Hip Ratio (WHR) less than 0.95.
o Moderate risk: Waist-Hip Ratio (WHR) between 0.96 and 1.00.
o High risk: Waist-Hip Ratio (WHR) greater than 1.00.

Measurement of waist and hip circumference using a measuring tape, with the waist

measured at the narrowest part and hips at the widest part.?>
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0). Modified B G Prasad classification (2023)

Definition: The BG Prasad Classification is a socioeconomic classification system used in
India, which is updated periodically to account for inflation and changes in the cost of living.
It categorizes individuals into socioeconomic classes based on their monthly per capita

income.

Categories (Updated to October 2023):

Social class Socio economic class Monthly income in
Rupees

Class 1 Upper class >9098

Class 2 Upper middle class 4549-9097

Class 3 Middle class 2729-4550

Class 4 Lower middle class 1365-2728

Class 5 Lower class <1365

Criteria for Classification:

« Monthly Per Capita Income: The total monthly income of the household divided by the
number of members in the household.

« Income Calculation: Includes all sources of income for all household members.

« The CPI directly impacts the BG Prasad Classification as it affects the cost of living.
Inflation, as measured by the CPI, can change the real value of income. Periodic updates to
the BG Prasad Classification account for these changes to maintain accurate
classification.’™
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