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ABSTRACT

Driving an auto-rickshaw has become one of the most common and easiest
ways of earning a living, particularly for educated unemployed youths of
Manipur. In the present study an attempt was made to understand the health
status of auto-rickshaw drivers plying in different locations of Imphal, Manipur.
A cross-sectional study was conducted among the auto-rickshaw drivers of
Imphal, Manipur. A total of 159 auto-rickshaw drivers (aged 20-65 years) were
screened to understand their health status and potential risk factors associated
with cardiovascular diseases (CVD). The data were analysed using different
statistical measures including mean, t-test, the test of significance, using MS
Excel and SPSS software. Odds ratio (OR) was also calculated to measure the
association (if any) using the 2x2 contingency table at 95% confidentiality
interval. The majority of the drivers were educated and married. Vision
impairment, body and neck pain are the commonest morbidity conditions
generally faced by the drivers. Individuals who have been driving for more
than ten years are at a significantly greater risk for diabetes, obesity, hyper-
tension, and anaemia compared to those who have been driving up to five
years. Persons who have worked for a long time in the same occupation as
an auto-rickshaw driver are more prone to have mild to moderate forms of
anaemic conditions. Moreover, they are also at greater risk for adverse health
conditions such as obesity, hypertension, and high blood glucose level.
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INTRODUCTION

The burden of health problems in developing countries continues to increase
every year. Rapid urbanization and industrialization of metropolitan areas
have contributed to serious environmental pollution and declining outdoor air
quality in cities. Automobile exhausts are one of the major factors that continue
to deteriorate the air quality. Petroleum and diesel fumes contain hazardous
air pollutants which are harmful to our body. The major sources of such air
pollutants are nitrogen dioxide, particulate matter, sulphur dioxide, ozone,
and carbon monoxide. Exposure to these fumes has been shown to negatively
affect the health of the population. Research shows that long term exposure to
automobile exhausts contributes to heart diseases, asthma, chronic bronchitis,
and other respiratory illnesses. Several studies have also reported that cardio-
vascular and respiratory system related mortality is most commonly associated
with drivers who spend much time in traffic pollution [1, 2, 3].

Auto-rickshaw is one of the primary modes of public transportation in
India. It is very common in urban and semi-urban areas and even in cities.
Auto-rickshaw drivers are directly and continuously exposed to the harmful
working environment, and they are at greater risk of health problems, such
as lungs impairment and heart diseases. Because of the nature of their occu-
pation, they also have to tolerate other stressful working conditions, such as
occupational stress, increase in workload, overtime working, tension, anxiety,
noise, hostile work environment, and many others. It is evident from various
studies that auto-rickshaw drivers suffer from different occupational diseases.
An epidemiological study among the rickshaw drivers of Karachi, Pakistan,
reported that respiratory infection, cardiac problems, headache, fatigue, stress,
back pain and high blood pressure are the common health conditions of the
drivers who are exposed for a long term to congested traffic air and noise pollu-
tion [4]. A study conducted among the auto-rickshaw drivers of Delhi reported
high respiratory morbidity due to exposure to pollution [5]. High levels of
psychological and physical stress have been reported particularly among the
upper lower (29.8%) and lower middle class (34.5%) auto-rickshaw drivers of
Bangalore [6]. In a recent study, effects of outdoor air pollution on pulmonary
function causing lung disease have been reported among the auto-rickshaw
drivers in the city of Bangalore [7].

Manipur, one of the north-eastern states of India, has a high literacy rate
combined with high unemployment rates among educated people. Rise in
unemployment, particularly among educated youths and adults, makes them
choose different ways of earning their living. Driving an auto-rickshaw has
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become one of the most common and easiest ways of earning in the state,
particularly in the plain districts of Manipur. It helps them to earn their daily
needs as well as to support their family members. It could be the one of the
reasons for the exponential growth of auto-rickshaws in the capital, Imphal,
in recent years. Another reason may also be the increase in population,
which accelerates the demand for a public transport system in the city and its
surroundings. However, according to the knowledge of the authors, not a single
study has been carried out among the auto-rickshaw drivers of Manipur, and
no literature is available, particularly on their health conditions. It is essential
to monitor the health conditions particularly of those auto-rickshaw drivers
who are continuously exposed to the air and noise pollution for a long time.
Therefore, the present study aims to determine the health conditions of the
auto-rickshaw drivers working in Imphal, Manipur.

MATERIALS AND METHODS

The present study was carried out among the auto-rikshaw drivers who have
worked in different locations of Imphal, Manipur, for more than one year.
A total of 159 auto-rikshaw drivers, aged from 20-65 years, were randomly
screened using the cross-sectional method. Data pertaining to personal infor-
mation, socio-economic status, food habits, substance abuse, lifestyle, and
medical history were obtained using a pre-tested structured interview schedule
after getting their consent for participation in the study. The data were cate-
gorised into three subgroups with respect to the extent of engagement (years)
in the occupation. Auto-rikshaw drivers who had been driving for up to 5 years
were categorised into Group A. Those who had been driving for 5-10 years
were categorised into Group B, and the participants who had been driving for
more than 10 years were categorised into Group C.

Health Parameters

Systolic and diastolic blood pressure (SBP and DBP) were measured three times
with an interval of 5 minutes after resting sitting for 5 minutes in all the partici-
pants using mercury sphygmomanometers and stethoscopes. Hypertension was
categorised according to the Joint National Committee 7 (JNC-7) guidelines for
the Management of Hypertension in Adults. Individuals with SBP < 120 mmHg
and DBP < 80 mmHg were considered as normotensive and persons with SBP
120-139 mmHg and/or DBP 80-89 mmHg as pre-hypertensive. Those having
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SBP > 140 mmHg and/or DBP > 90 mmHg or persons undergoing medication
for hypertension were identified as hypertensive.

To understand the risk for developing obesity, the nutritional status with
respect to body mass index (BMI) and waist-hip ratio (WHR) was exam-
ined following the Asia-Pacific BMI classification system. Individuals with
BMI < 18.5 were categorised as underweight; with BMI ranges from 18.5-22.9
as normal; 23-24.9 BMI as overweight and BMI > 25 as obese. Central obesity
was evaluated in all the participants using the standard specific cut-off points
of WHR. Individuals with WC > 94, HC > 102 and WHR 2 0.90 were cate-
gorised as high range, which means a risk for developing obesity.

Random blood glucose level (RBGL) was assessed using the Accu-Chek
Active glucose meter. Random glucose levels were categorised according to
the American Diabetes Association guidelines as hypo (< 79 mg/dL), normal
(79-139.99 mg/dL), pre-diabetes (140-199.99 mg/dL) and diabetes (> 200 mg/dL).

Haemoglobin level was checked using Hemocheck based on the colour
scale method. The results were categorised into different groups based on
the National Health Portal, India, as normal (= 13mg/dl), mild anaemia
(11-12.9 mg/dl), moderate anaemia (8-10.9 mg/dl) and severe anaemia
(< 8 mg/dl).

Statistical Analysis

Descriptive statistical analysis was performed using MS Excel and SPSS soft-
ware (15.0 Version) to understand the effects of exposure to the harmful
environment. Association of long term exposure to the harmful environment
was also evaluated by Pearson’s x2-test followed by odds ratio (OR) at ninety-
tive percent confidential interval (CI), using the freely available 2x2 contin-
gency table (http://vassarstats.net/odds2x2.html). Statistical significance was
considered at five percent level (p < 0.05).

RESULTS

Of the 159 auto-rikshaw drivers, 80 (50.31%) fell into Group A; 49 (30.82%)
were in Group B and 30 (18.87%) in Group C. The mean age of the auto-rikshaw
drivers in Groups B and C was significantly higher than the mean age of group
A (p < 0.05). The majority of the auto-rikshaw drivers were married (94.97%)
except a few percent in Group A. Group A got married at a significantly earlier
age (26.43 + 5.30) than Group C (28.77 + 5.17) (p = 0.04). Therefore, early
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age at marriage could be one of the possible factors for choosing to drive an
auto-rickshaw as their primary occupation to support their family members

(Table 1).
Table 1. Socio-economic and life style variables among different categories of auto-rikshaw
drivers
Chi Square
GroupA  GroupB  Group C (p-value)
Characteristics (n, %) (n, %) (n, %) p1 p2
Age (years) Mean=SD 36.02+9.73 42.84+9.67 47.53+9.57 0.0002 0.0001%"
Unmarried 8(10.0) 0
Marital status 0.022°  0.072
Married 72 (90.0) 49 (100) 30(100)
A
geat Mean+SD 2643+530 27.81£527 28.77+517 0.161° 004"
marriage
Illiterate 01 (1.25) 02 (4.08) 01(3.33)
Secondary 03(3.75) 11(22.45) 08(26.67)

Educational Higher

64 (80.0) 23(46.94) 18(60.00) 0.004" 0.003

status Secondary
Graduate & 12 (15.0) 13(26.53) 03 (10.00)
above
Upto
Rs.15,000/~ 34 (42.5) 24 (48.98) 18 (60.0)
Income Rs.(15,000-
26 (32.5 11(22.45 3(10.0 0.472 0.055
(per month)  20,000) (325) ( ) (10.0
Above
Rs.20,000/~ 20(25.0) 14 (28.57) 9(30.0)
Smoki Ye
moiing es 41(5125) 20(40.82) 16(53.33) 0249  0.846
status
Tobacco Yes

consumption

43(53.75) 24(48.98) 20(66.67) 0.599 0.223

Pan Yes

47 (58.75) 30(61.22) 21(70.00) 0.781 0.279

Alcohol Yes
consumption

46 (57.5) 24(48.98) 20(66.67) 0.346 0.382

p-value: p1 — Group A vs Group B; p2 — Group A vs Group C; “Unpaired t-test; *Statistically

significant (p < 0.05).
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The number of dependent family member ranged from 1 to 11, and the
majority of the drivers (72.95%) had 3-5 dependent family members. Approxi-
mately half of the auto-rikshaw drivers (50.31%) had been driving for nearly
5 years, while 5.03% had been driving for 20 years and above. Most of the
drivers (81.13 %) drive 7 days a week, and 50.94% of drivers ply on an average
for more than 10 hours daily. Physical exercise is not performed by most of the
auto-rikshaw drivers, and 28.30% of the drivers sleep less than 8 hours a day.

In general, the majority of the auto-rikshaw drivers are educated. However,
low-grade educational status is commonly observed among Groups B and
C. Most of the participants earn an income of up to Rs.15,000/- per month.
Earning of income shows a borderline significant difference between Group A
and Group C (p = 0.05). The most commonly abused substance is pan (61.63%),
followed by alcohol consumption (56.60%), chewing tobacco (54.72%), and
smoking (48.43%). However, no significant difference was observed among the
different sub-groups of auto-rikshaw drivers (Table 1).

The occupation-related morbidity conditions generally encountered by
auto-rickshaw drivers due to continuous exposure to polluted environment
include vision effects, hearing problems, headache, pains in the leg, neck, back
and arm. The most common type of occupation-related morbidity condi-
tions faced by auto-rikshaw drivers are eyesight problems (blurring, tearing,
irritation and burning), and body pain (neck, leg, arm, and back). Both prob-
lems were experienced by more than 50% of auto-rikshaw drivers, and the
morbidity conditions were slightly more frequent in Group A. Body weight
gain and loss were significantly higher among group C (43.33% and 23.33%
respectively) while compared with group A (36.25% and 6.25% respectively)
(p=0.013) (Table 2). It could be due to long term exposure of the auto-rikshaw
drivers to the hostile environment as well as the physically inactive nature of
their occupation.

The mean values of BMI, WHR, SBP, and DBP were above the normal
cut-off values in all the sub-categories of auto-rikshaw drivers. However, the
mean haemoglobin level (11.8 + 1.03) was significantly lower than the normal
cut-off point, suggesting a high prevalence of anaemia among the auto-
rikshaw drivers. Auto-rikshaw drivers who had been driving for more than
10 years (Group C) showed a significant increase in the mean values of SBP
(138.53 + 16.10), DBP (95.43 + 12.52), and RBGL (174.9 + 68.57) as compared
to Group A (p < 0.05). The results of the present study suggest that long-term
service in the occupation as auto-rikshaw drivers is more prone to lead to
adverse health outcomes (Table 3).
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Table 2. Types of morbidity conditions among different categories of auto-rickshaw drivers

Chi Square
GroupA GroupB GroupC  (P-value)
Types of Morbidity Conditions (n, %) (n, %) (n, %) p1 p2
Eye prob|em (b|ur, tears, No 37 (46.25) 23 (46.94) 18 (60.0) 939 0.199
irritation, burning) Yes  43(53.75) 26(53.06) 12(40.0) ’
No 74 (92.5) 46(93.88) 29(96.67)
Hearing impairment 0.766 0.425
Yes 6(7.5) 3(6.12) 1(3.33)
No 66 (82.5) 44(89.79) 27(90.0)
Headache 0.256 0.332
Yes 14 (17.5) 5(10.20) 3(10.0)
i No 36 (45.0) 23(46.94) 18(60.0)
Body pain (arm, back, neck 0830 0.161
and Leg) Yes 44 (55.0) 26(53.06) 12(40.0)
No 57 (71.25) 29(59.18) 22(73.33)
Anxiety 0.158 0.829
Yes 23(28.75) 20(40.82) 8(26.67)
No 46 (57.5) 26(53.06) 10(33.33)
Weight gain Yes 29(36.25) 17(34.69) 13(43.33) 0.494 0.013"
Loss 5(6.25) 6(12.24) 7(23.33)
No 67 (83.75) 40(81.63) 23(76.67)
Tired constantly 0.756 0.391
Yes 13(16.25) 9(18.37) 7(23.33)

p-value: p1 - Group A vs Group B; p2 — Group A vs Group C; "Statistically significant (p < 0.05).

Table 3. Comparison of mean values of anthropometric, physiological, and biochemical vari-
ables among different categories of auto-rickshaw drivers

Parameters Group A Group B GroupC ttest(p-value)
(Cut-off point) (MeanzSD) (MeanxSD) (MeanzxSD) p1 p2
BMI (<23) 25374326  2579+327  26.11%324 0479 0.291
WC (<90) 87.79+9.65  89.35:9.67  89.67+9.68 0375 0.365
WHR (<0.9) 095+007  095:0.07  0.96+007 100 0506
SBP (<120) 131.36216.16 134.82+16.05 138531610 0.239 0.041°
DBP (<80) 89.06+12.29 89.71+1229 9543+12.52 0771 0018
Hb Level (13) 1226+1.03 1214102  11.8+1.03 0520 0.039"
Random Blood Glucose 1o 15 6o 98 1257146539 174.9+6857 0379  0.0001°

(<140)

p-value: p1 — Group A vs Group B; p2 — Group A vs Group C; “Statistically Significant (p < 0.05).
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Odds ratio (OR) was calculated to understand the association (if any) between
auto-rikshaw drivers and variables considered in the present study. Both
Groups B and C were found to have more than onefold increased risk of
obesity, abdominal obesity (high WHR), hypertension, anaemia, and suspected
diabetes while comparing with Group A. Auto-rikshaw drivers who had been
driving for more than 10 years (Group C) showed more than fourfold signifi-
cant increase risk for high blood glucose level compared with those who have
been in the same occupation for up to 5 years (OR = 4.18, p = 0.002) (Table 4).

Table 4. Odds ratio between different categories of auto-rikshaw drivers and health parameters

GroupA GroupB GroupC OR'95%Cl OR?95% ClI
(n, %) (n, %) (n, %) (p-value) (p-value)

Normal 17 (21.25) 11(22.45) 06 (20.0)

093Cl0.39- 1.08Cl0.38-

oM g‘;e;;’vszight 63 (78.75) 38(77.55) 24(800) 220(0.86)  3.06(0.89)
we Normal 58(72.5) 31(63.26) 21(70.0) 153Cl0.71- 1.13Cl0.45-

High 22(27.5) 18(36.73) 09(30.0) 3.27(0.27) 2.84(0.79)
WHR Normal 23(28.75) 09(18.37) 06(20.0) 1.79C10.75- 1.61Cl0.58-

High 57(71.25) 40(81.63) 24(80.0) 4.28(0.18) 4.46 (0.35)
Blood  Normal 06(7.50) 06(12.24) 01(3.33) 0.58CI10.18- 2.35Cl0.27-
Pressure Hypertension 74(92.5) 43(87.75) 29(96.67) 1.91(0.368)  20.39(0.425)
Hb Normal 32(40.00) 19(38.77) 07(23.33) 1.05CI051- 2.19Cl0.84-
Level  Anaemia 48(60.00) 30(61.22) 23(76.67) 2.18(0.89) 5.70(0.10)
RBGL Normal 69 (86.25) 42(85.71) 18(60.0) 1.04Cl038- 4.18Cl1.59-

High 11(13.75) 07 (14.28) 12(40.0) 291(0.92)  11.02(0.002)

OR™ — Group A vs Group B; OR? — Group A vs Group G; “Statistically Significant (p < 0.05).

DISCUSSION

One’s health condition is influenced by various factors, including the environ-
mental condition and types of occupation. Occupational health problems
have become one of the major health concerns for epidemiologists. Among
different types of occupation, auto-rickshaw driving has been chosen by a large
number of unemployed youths as it is a widely demanded job in most places
in India and its neighbouring countries. This occupation involves health risks
which are generally ignored by auto-rikshaw drivers as well as the government
health service providers as they are unaware of them. The drivers have been
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continuously exposed to drastic working environment conditions which signifi-
cantly cause various complex diseases and many other forms of morbidities.

The illiteracy rate in the present study was very low (2.51%) in contrast
with other studies where it reached up to 31% [8, 9]. The findings of the
present study indicate a high prevalence of unemployed educated youths in
the state. Auto-rikshaw drivers plying in Imphal generally earn a good income.
However, their income is greatly affected by frequent bandh and general strike
calls by different civil organizations on different issues. On the other hand,
their income is also influenced by the exponential growth in the number of
auto-rickshaw drivers. Earning of fluctuating and not permanent income by
the auto-rikshaw drivers and their struggle to meet the daily requirements as
well as pay for children’s education is in accordance with other studies [10, 11].

Substance abuse such as chewing of tobacco, consumption of pan, smoking,
and alcohol consumption is found to be very common among the auto-rikshaw
drivers. The high prevalence of substance abuse in the present study (81.76%)
is in accordance with other studies conducted among auto-rikshaw drivers
from different parts of the country. The majority of the auto-rikshaw drivers
from Jaipur, Rajasthan (87.2%), abused tobacco products in one or another
form [12]. The finding of the present study is further supported by other
similar studies reporting a high prevalence of substance abuse by auto-rikshaw
drivers [13, 14, 15]. The present study showed a comparatively higher preva-
lence of alcohol consumption (56.60%) than the other studies reported among
the auto-rikshaw drivers plying in various locations [16, 17]. Further, auto-
rikshaw drivers of Vashi, Navi Mumbai, consumed alcohol at a comparatively
low rate [14].

The most common health problems experienced by auto-rikshaw drivers
as reported by different studies include back pain, eyesight problems, and
respiratory problems [11, 15]. The majority of the auto-rikshaw drivers in the
present study had ill health experiences of body pain in concurrence with other
studies. Moreover, studies reported that musculoskeletal pain (back pain, knee
pain) was the major morbidity condition complaint by the auto-rikshaw drivers
[15, 18]. It is evident that auto-rickshaw drivers had a poor health condition
which is associated with their occupation as it involves long-term sitting while
driving, vibration of the whole body, exposure to both air and noise pollution
over a long time.

The prevalence of mild anaemia (59.12%) in the present study exceeds the
rate of 25.45% reported among the auto-rikshaw drivers plying in Agra city
[19]. However, no severe cases of anaemia were observed in the present study,
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which is in contrast with Singh et al. who reported 1.14% of severe anaemic
cases among the drivers plying in Agra. The rate of undiagnosed suspected
diabetic individuals found in the present study is consistent with other studies
reporting a high incidence of suspected diabetes among the auto-rikshaw
drivers [15].

A recent study reported high prevalence of overweight, obesity class I, and
high WHR among the auto-rikshaw drivers of Hyderabad [9]. The findings of
the present study reaffirm that driving, which involves continuous prolonged
sitting, is associated with obesity [15]. However, studies on the same occupa-
tion group have also reported high prevalence of underweight among the auto-
rikshaw drivers suggesting a double impact on body weight due to their nature
of work [18, 19]. Moreover, it could also be due to inequalities of economic
status among the auto-rikshaw drivers.

The high incidence of hypertensive cases in the present study (64.15%) is
in accordance with previous studies suggesting that auto-rickshaw drivers are
more prone to have hypertension. Moreover, the risk of hypertension increases
among the drivers who have been driving over a long period of time. Most
of the pre-hypertensive and hypertensive individuals observed in the present
study were undiagnosed cases. They were not aware of their hypertensive
status. High incidence of hypertensive cases was also reported among the auto-
rikshaw drivers plying in different cities [9, 19]. However, some of the studies
report a relatively low rate of hypertensive cases among the auto-rikshaw
drivers [13, 15, 16].

Limitations and implications

The present study has not assessed some of the important determinants of
health, such as lipid profile, hearing ability, air pollutants and their level in
the study area, and physical efficiency due to time and financial constraint.
The data were collected from different auto-rikshaw drivers parking during
the peak hours of their service, and the assessment of variables is also a time-
consuming process. Hence, a limited amount of data could be collected; there-
fore, the small sample size is one of the major limitations.

Such occupational health studies may be carried out comparing with
age-sex matched unexposed healthy controls in a large population to explore
the occupationally related risk factors. The findings of the present study suggest
that auto-rikshaw drivers have poor health conditions. The effect is more
pronounced among the auto-rikshaw drivers who have been engaged in the
occupation for a long time. Therefore, further studies can also be carried out
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among the populations who are working in different sectors (public transport
services, shopkeepers, traffic police) and also people living in and around
the city who are also equally exposed to the same environment as the auto-
rikshaw drivers.

CONCLUSION

The present study concludes that auto-rickshaw drivers who have worked
for more than 10 years are more prone to have adverse health outcomes than
drivers who have been driving for 1-5 years. Moreover, being engaged the same
occupation continuously for a long period of time is also associated with mild
to moderate forms of anaemic conditions, obesity, high WHR, hypertension,
and high RBGL. Regular health check-up, diagnosis, and occupational health
awareness programmes should be performed as an interventive measure to
reduce the morbidity and immature mortality rate among the auto-rikshaw
drivers. This would help to improve both their health and socio-economic
status. Individuals possessing more risk factors should be advised to take
precautions as well as to modify their lifestyle, and also to keep physically
active to protect themselves from adverse health outcomes. Such health
issues need to be addressed to prevent severe health outcomes as well as to
improve and protect their social status in society.
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