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ABSTRACT

A significant threat among the developing countries towards health and development in the current era
is attributed by non-communicable diseases. These diseases contribute to major portion of morbidity
and mortality globally. It has been predicted that with such an alarming rise in these cases, NCDs will ex-
ceed communicable, maternal, perinatal, and nutritional disease as the common causes of death by 2030.
Without any action towards this menace the burden of these diseases will continue to escalate over-
whelming our capacity to address them. Metropolitan drivers are a group of people who spend their ma-
jority of time in a polluted, noisy and a dangerous workplace. With the very few data on the predisposing
risk factors among this population, this review helps us identifying such factors among the drivers which
can help in formulating new policies and improve their health.
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INTRODUCTION deaths occurred globally during 2016, 41 million
deaths were attributed to NCDs, the leading causes
being cardiovascular diseases (17.9 million), cancers
(9 million), chronic respiratory diseases (3.8 million)
and diabetes (1.6 million). Approximately 42% of
deaths were before 70 years. India contributes to
more than two thirds towards the total deaths due to
NCD.2 The prevalence of risk factors among the peo-

ple is essential for planning of intervention pro-

World has undergone phenomenon of epidemiologi-
cal transition towards the later part of 20th century.
Due to urbanization, there is increased consumption
of food and tobacco with decreased physical activity.
This has led to change of disease pattern of change
from communicable to non-communicable diseases.!
Chronic diseases are becoming a major issue when
evaluated in terms of disablement, poverty, loss of
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Figure 1: Global Mortality for all ages and both sexes 2016.
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Figure 2a: Risk of premature death due to NCDs (%) in India

IMPACT OF NCDs IN INDIA

Health Impact: NCDs accounts for 53% of disease
burden. Over 20% of Indian population has at least
one chronic disease. Probability of NCD related death
during the most productive years is 26%.2 Almost
62% of total burden of foregone DALYs and 53% of
total deaths are contributed by NCDs.*

Economic Impact: Numerous researches have es-
tablished a positive correlation between economic
growth and health.5 The effects of NCDs are reported
in terms of avoidable deaths, disability and economic
impact.® Records from 2004 indicate that NCDs ac-
counted for 40% of all hospital stays and 35% of
outpatient visits.” WHO estimated that India has lost
$237 billion in 2006-2015 from premature deaths.

Societal Impact: Overall decreased wellbeing of
population. Premature mortality leads to problemat-
ic families and societies. Increased care burden on
family members leading to loss of other opportuni-
ties for development.

The driving occupation is associated with increased
risk of developing NCD. Contributing factors for in-
creased risk of NCD in drivers are prolonged hours of
sitting, physical inactivity, altered circadian rhythm,
job stress and tension. Drivers are at increased risk
of obesity, hypertension, hypercholesterolemia, hy-
perglycaemia.? Studies have shown that physical in-
activity and unhealthy dietary habits of the bus driv-
ers which caused high mortality and morbidity. The
CVD risk factors were high among drivers more than
50 years of age. Age act as an independent risk factor
for CVD with prevalence of hypertension higher
among drivers older than 35years.?

RISK FACTORS

Risk factors of NCD’s are categorized as modifiable
and metabolic risk factors as per WHO0.2 World
Health Report has prioritized the following four as
the behavioural (modifiable) risk factors: Tobacco
use, harmful consumption of alcohol, unhealthy diet
such as increased fat and sodium and low
fruit/vegetable intake and physical inactivity.
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Figure 2b: Proportional Mortality of NCDs in India

The major biological (metabolic) risk factors identi-
fied are: Overweight and obesity, raised blood pres-
sure, raised blood glucose and abnormal blood lipids
and its subset raised total cholesterol.

BEHAVIORAL (MODIFIABLE) RISK FACTORS:

Tobacco: Tobacco usage could be in a smokeless and
smoking form. Smokeless tobacco consumed in un-
burnt forms as chewing or sniffing and more several
carcinogenic while smoking tobacco, being the most
used form globally. Tobacco consumption leads to
different forms of cancers, respiratory diseases, car-
diovascular, periodontitis, etc. according to CDC
2004. Tobacco exposure contribution towards health
risk could be from either direct consumption of to-
bacco or to second hand smoke.10

World Health organization stated tobacco as a major
cause of preventable death. Each year 6million
deaths are reported which leads to economic dam-
age. It is more prevalent in low and middle coun-
tries.!! India contributes to a significant portion of
this global tobacco burden.

According to Bhan et al.2012, smoking tobacco is
more prevalent among men (47%).12 Prevalence of
Smokeless form of tobacco is more among women.!3
The proportion of smokers in rural areas is higher
than those in urban areas.14 According to surveil-
lance of risk factors of NCDs from Chennai reported
the prevalence of smoking was 55.8% among men.1#

Smoking is more prevalent among drivers because
they use tobacco while driving to eliminate boredom,
occupation stress relief and sleepiness.15> The preva-
lence of tobacco use among drivers is twice as com-
pared to non-drivers.1® Chewable tobacco is the most
used form.17 According to Hammond et al,, 2006 the
knowledge of the participants regarding the constit-
uents of tobacco smoke was found to be very low.
The bus drivers who smoke always keep their daily
income aside for smoking. Tobacco use was more
among long distance drivers rather than short dis-
tance drivers.!8 Majority of the drivers does not
know about the harmful effects of tobacco consump-
tion.1?
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Figure 3: WHO global report on trends in prevalence of tobacco smoking 2000-2025.2

Alcoholism: Alcohol consumption is one among a
risk factor for early death and disability worldwide.
2.3 million Deaths were reported in 2004 due to
harmful and hazardous drinking of alcohol which ac-
counts for 3.8% of all death worldwide. Majority of
the death due to alcoholism are due to alcohol in-
duced cirrhosis, atherosclerosis and hepatocellular
carcinoma. Around 4.5% of estimated DALYs are
contributed by alcoholism. Alcohol consumption lev-
el varies widely around the world.2° Global adult per
capita estimates 6 litres of pure alcohol consumption
during 2008, with highest among European region
and lowest in Eastern Mediterranean regions.

In India, Andhra Pradesh, Goa, Punjab and north-
eastern states have highest alcohol consumption.
About 80% of alcohol consumption is in the form of
hard liquor with high alcohol content. Country liquor
accounts for 60%.2! Truck drivers predominantly
consume alcohol at rest which is associated with ac-
cidents and death on roads. Factors driving alcohol
consumption in drivers are stress, exhaustion, long
distance driving, living far away from family.22 Alco-
hol usage was significantly associated with cardio-
vascular health especially hypertension and is more
prevalent in heavy consumption.23

A person who belongs to lower socioeconomic
groups tends to consume alcohol more than high so-
cio-economic groups.2* Studies done in Russia
showed that working men with low educational qual-
ification are prone for alcohol usage.2> Though higher
socioeconomic groups consume higher levels of al-
cohol than low socioeconomic groups, the deleteri-
ous effect of alcohol is more in socioeconomically
disadvantaged groups. This is because of clustering
of risk behaviour such as poor diet, smoking etc. in
this groups.26

Physical Inactivity: Physical inactivity is defined as
inability to achieve the recommended levels of phys-
ical activity for health.2” Physical inactivity is one
among the leading modifiable risk factor. Nearly 32.1
million DALYs every year and around 3.2 million

deaths are attributable towards physical inactivity.
Physically inactive persons are at 20 to 30 percent
increased risk of mortality. It lowers the risk of is-
chemic heart diseases, stroke, hypertension and de-
pression. The prevalence of physical inactivity in
women is almost 50% in American and Eastern Med-
iterranean region, while the prevalence among men
is 40% and 36% respectively. In south East Asia the
prevalence is 19% for women and 15% for men.28

Reduced Physical activity was predominantly seen
among urban residence as compared to rural resi-
dence. Rural people are engaged in agricultural and
labour work. Only10 to 15% among them is reported
to have less physical activity. A threefold increase in
prevalence is noted among urban men and women in
comparison to rural area in overweight/obesity.

ICMR-INDIAB Studied physical inactivity patterns
among Indians. Results of phase 1 study were pub-
lished in the year 2014. In India, it was done in Tamil
Nadu, Jharkhand, Maharashtra and Chandigarh re-
gions with a combined population of 213 million
people. Reports of this study showed that 54.4%
were inactive and 13.7% were highly active. More
physical inactivity was found in urban compared to
rural areas. Males are more active than females. Sub-
jects spent more active minutes at work than in rec-
reation and commuting activities.2?

Worksite physical environment influences individu-
al’s physical activity behaviour. Long work hours and
shift work on the transportation route make physical
activity behaviours difficult for drivers.3? Physical in-
activity is a health risk in drivers with only 20 to
40% of the drivers meet physical activity guide-
lines.31 Prolonged sitting time is associated with
higher risk of cardiovascular diseases, diabetes and
all-cause mortality. Studies done on office workers
showed estimated around 65% to 82% working sed-
entary by sitting during working hours.32

Insufficient Fruits and Vegetables Intake: Accord-
ing to the world cancer research fund around 27 -
39% of the cancers could be prevented by improvis-
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ing diet and physical activity. Nearly 1.7 million
deaths and 16 million DALYs around the world are
attributed to reduced green leafy vegetable and
fruits intake, which could decrease the risk for cardi-
ovascular diseases and gastrointestinal cancers. In-
creased consumption of high energy foods including
packaged and processed foods that are rich in fats
and sugars, promotes towards obesity.33

A major determinant of blood pressure levels and
overall cardiovascular risk is determined by dietary
salt intake. WHO recommends salt intake of less than
5g/day towards prevention of cardiovascular dis-
ease. Consuming increased fruits and vegetables in-
creases the nutritive value thereby reducing the risk
of cardiovascular diseases, stroke and cancers. Per-
sons who are engaged in minimal to moderate physi-
cal activity daily should consume double the equiva-
lents of vegetables and fruits.3+

In India, the intake of fruits and vegetables which
acts as a protection against NCDs is very low. Com-
paring to countries with lower NCD prevalence ur-
ban areas showed higher consumption of fruits and
vegetables (27%). Less than five servings of fruits
per day were common among poorer income groups
compared to the rich.3% The rise in the price of fruits
and vegetables has resulted in a negative impact on
the consumption pattern among the poor.36

METABOLIC/PHYSIOLOGICAL RISK FACTORS

Hypertension: Worldwide, 7.5 million deaths and
57 million DALYs are reported due to raised blood
pressure which accounts to 12.8% of annual mortali-
ty and 3.7% of total DALYs. Increased blood pressure
is a crucial risk factor for CHD and stroke. The risk of
cardiovascular disease doubles for each incremental
increase of 20/10 mmHg of blood pressure, starting
as low as 110/70 mmHg with age. Other complica-
tions of hypertension are congestive cardiac failure,
visual impairment, peripheral vascular disease, reti-
nal haemorrhage and chronic kidney disease. Cardi-
ovascular disease risk decreases by reducing the
blood pressure of below 140/90 mmHg.37

The prevalence of hypertension in adults aged 25
years and over, about 40% were found to have hy-
pertension in 2008. Because of ageing and increase
in growth of population the number of people with
hypertension rose from 600 million in 1980 to 1 bil-
lion in 2008.38 In India, with a marginal rural urban
difference the prevalence ranges from 17 to 21%
among all states.

In developed countries hypertension is largely con-
tributed to cardiovascular mortality. Due to industri-
alization and globalization the diseases which are
prevalent in high income countries are becoming
more prevalent now in low-income countries. This
transition led to the emergence of NCDs including
hypertension, obesity, diabetes, cancer and other
conditions.3? The prevalence and severity of hyper-
tension increases with age according to NHANES-

[11.40 There is a strong correlation between hyperten-
sion and age more than 35 years.#! The sensitivity in-
creases when selected occupational groups are
screened. Drivers are one such group due to their na-
ture of profession.*2

Drivers spend most of their time in pollutant, noisy
and dangerous environment which predisposes them
to hypertension. Unhealthy diet pattern, sedentary
lifestyle and stressful jobs further increase the risk of
hypertension.#3 Prevalence of hypertension is more
among drivers in comparison with general popula-
tion.** The drivers who are found to have hyperten-
sion did not regularly use their prescribed medica-
tion. The factors contributing to this are lack of long
travel times, lack of information and lack of adequate
health services.*>

Hypertension in drivers not only affects them but
community at large. Professional driving encourages
in consumption of high energy dense food and physi-
cal inactivity which leads to higher BMI which fur-
ther causes increased incidence of hypertension.*6
According to WHO 2003 criteria 36.7% of the drivers
were hypertensive.#” Professional driving creates
pressure due to repetitive routine, time constraints,
distractions such as radio broadcast, environment
and passenger conversation. Job stress is a risk factor
for raised blood pressure.*8

Drivers who carry passengers tend to be at greater
risk than those who carry goods. Study done in
Bangkok bus drivers showed that the prevalence of
hypertension was 23% as compared to 15.85% in
normal population. Ambulatory blood pressure was
high in drivers before, during and after driving
shifts.4°

Diabetes Mellitus: Diabetes is the most common
cause of CKD in both developed and developing
countries. Impaired fasting glucose act as an initiat-
ing factor for diabetes mellitus and cardiovascular
diseases. In developed countries, Diabetes Mellitus is
one among the causes towards visual impairment
and blindness. In adults aged more than 25 years of
age, the estimated prevalence was 10% globally. In
Asia the reported prevalence is around 1.2-14.6%,
4.6-40% in the Middle East and 1.3-14.5% in Iran,
with the highest in the Eastern Mediterranean re-
gions and Region of Americas and lowest in the WHO
European and western pacific regions.5051

The prevalence of Diabetes Mellitus is predicted to
double by 2030 to 366 million from 171 million in
2000. By 2030, India is predicted to have 79.4million
individuals, while other Asian countries
(42.3million) and the United States (30.3million).52
Studies done by ICMR (Indian Council of Medical Re-
search) showed a reduced proportion of the popula-
tion affected in states of Northern India (Chandigarh
0.12 million, Jharkhand 0.96 million) as compared to
Maharashtra (9.2 million) and Tamil Nadu (4.8 mil-
lion). Professional drivers are at increased risk of di-
abetes mellitus as their profession involves exposure
to stress, shift work, prolonged sitting which all leads
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to obesity and hypertension and thus indirectly af-
fects carbohydrate metabolism. Hypertension and
diabetes mellitus often go hand in hand as a part of
metabolic syndrome.>3 Diabetic complications and
medication side effects can affect driving skills. Be-
cause of specific working conditions, drivers are
more likely to be involved with metabolic syndrome
and its related complications.5*

Overweight and Obesity: Globally, Obesity (includ-
ing overweight) accounts for 2.8 million deaths year-
ly and 35.8 million DALYs. They contribute towards
development of adverse metabolic effects such as
hypertension, hypercholesterolemia, insulin re-
sistance and triglycerides. As body mass index (BMI)
increases, the risk of coronary heart disease, type 2
Diabetes Mellitus and ischemic stroke increases ac-
cordingly, thereby contributing to increased mortali-
ty. Goal for individual is to maintain an ideal BMI in
the range of 18.5 to 24.9 Kg/m?2.55

In India, the prevalence is found to be slightly in-
creased in urban and high socioeconomic status
groups.>® On comparing with National Family Health
Survey-3 (NFHS 3) and National Family Health Sur-
vey-4 report (NFHS-4), the prevalence of over-
weight/obesity in males increased from 9.3% to
19%.57 The National Nutrition Monitoring Bureau
(NNMB) report showed an increasing trend of over-
weight and obesity in adults from rural population.>8

Studies done on rural and urban areas of Tamil Nadu
showed an increased prevalence of over-
weight/obesity, reflecting lifestyle changes and eco-
nomic situation. It is alarming that 40% of rural par-
ticipants and 70% of urban participants were cen-
trally obese, which by itself is an act high risk factor
for diabetes and CHD.> Studies have showed that the
overall prevalence of obesity is expected to rise from
4% to 5% by 2030. Similarly overweight will also
rise from 12.9% in 2005 to 28% by 2030.

Transportation workers showed higher rates of obe-
sity than other occupational groups.5? Lack of health-
ful food, long working hours and lack of scheduled
break or meals, physical inactivity on the transporta-
tion routes makes healthful food choices and physi-
cal activity behaviours difficult for transportation
workers. As obesity increases the frequency of meta-
bolic syndrome prevalence also increases.®?

Drivers tends to consume high carbohydrate meal
leading to hyperinsulinemia, hypertriglyceridemia,
hyperglycaemia which are well known to cause in-
crease in body fat.t! Most of the drivers consume
meals served in intercity restaurants wherein the
meals are poor in fibre, rich in animal proteins, high
glycaemic index foods that tend to raise the BMI in
drivers.2 Long work hours acts as a significant factor
for increased BMI.%3 In those with excess weight
there is an increased prevalence of carbohydrate me-
tabolism disorders, a twofold risk in comparison
with normal individuals. Obesity is also a contrib-
uting factor for hypertension in drivers.6*

Hypercholesterolemia: Deranged cholesterol levels
increase risk for CHD and stroke. Globally, 2.6 million
deaths and 29.7 million DALYs are contributed by
hypercholesterolemia. In developed as well as devel-
oping countries raised total cholesterol act as an im-
portant cause of disease burden. By a minimal 10%
reduction in serum cholesterol among men aged 40
years showed significant reduction in cardiac diseas-
es in duration of five years; whereas in men aged 70
years could result in a 20% reduction in cardiac dis-
ease occurrence.b5

The prevalence of hypercholesterolemia was found
to be 39% globally, highest among Europeans (54%)
followed by Americans (48%). The lowest preva-
lence was found in African (23%) and South East
Asian regions (30%) respectively.®® In developed
countries majority of adults had deranged lipid pro-
file which is twice the level in developing and under-
developed countries.67

Drivers who are having irregular eating habits and
low physical activity due to prolonged sitting devel-
ops obesity/overweight which increases the ab-
dominal adipose tissue further leads to increase in
fasting glucose and triglyceride levels. These factors
lead to higher risk of developing cardiovascular
events among professional drivers.68

Daytime Sleepiness: Disturbances in sleep and
sleep deprivation are highly prevalent in both devel-
oped and developing countries with its round the
clock work schedules. Studies showed that daytime
sleepiness act as a crucial factor in the occurrence of
road traffic accidents. Many studies revealed that
drivers have a high prevalence of excessive day time
sleepiness, sleep debt and obstructive sleep apnea.
Each of these three conditions is independently asso-
ciated with road traffic accidents.¢8

Shift work is an integral part of driving profession.
The term shift worker describes a person who works
outside the normal day light hours. Shift working
causes disruption in sleep pattern and Circadian
rhythm which leads to shift work sleep disorder.
Sleepiness is the largest identifiable and preventable
cause of accidents rather than alcohol or drug related
accidents. Prolonged working hours contributes to-
wards development of irritability, physical and men-
tal fatigue, insomnia, hypersomnia and gastric ulcer.
It could also result in inattention, frequent accidents
in work place.%® Studies done on interstate bus driv-
er’s revealed high rate of sleep complaints due to life
style habits of these individuals, irregular shift work
which does not provide good physical and mental
restoration during sleep.6?

CONCLUSION

The non-communicable diseases among bus drivers
are a rising threat and this review elaborates the risk
factors to be looked among them. Unless such popu-
lation are screened, there will be a substantial load
on healthcare system and services. Therefore, a sus-
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tained effort is necessary to develop strategies for

screening and managing NCDs among bus drivers.
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