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Abstract  

 

Objectives: To assess oral health status and prevalence of obesity, hypertension and diabetes mellitus and sleep related 

disorders in bus conductors and drivers. Method: Cross-sectional survey was conducted at interstate bus terminal of 

Lucknow district. Total 156 bus conductors and drivers were enrolled in this study. Oral health status was assessed by 

WHO oral health questionnaire and prevalence of obesity, hypertension, diabetes and sleep related disorders were 

recorded using standardized questionnaire and biochemical investigations. Data was analysed using SPSS version 25.0 at 

significance level of 0.05. Result: The mean systolic and diastolic blood pressure was found 127.1 and 85.3 respectively 

for all the subjects. Mean value was observed 36.9 cm for neck circumference, a mean score of 3.1 was found for 

mallampati grading and a mean score of 5.9 was observed for Epworth sleepiness score for all the studied subjects. The 

mean value for Serum Cholesterol, triglyceride and HDL-C were found 174.7, 153.8 and 54.5 mg /dl respectively. Mean 

value of serum uric acid were found 5.4 mg/dl and Plasma glucose (fasting) was found 100.3mg/dl in the given subjects. 

Conclusion: As bus drivers and conductors belong to lower socio economic status, thus free health checkup camps 

should be organized so that they can seek medical aid. Awareness must be created and Psychological counseling must be 

provided so that they adopt a healthy lifestyle and learn to cope up with the stress. Implementation of strict laws and rules 

are also advised so that safety of drivers and public is maintained. 

Keywords: Sleep, oral health, leukoplakia, blood pressure, accidents. 
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use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 

are credited. 

 

INTRODUCTION 
Obstructive sleep apnea (OSA) is posing 

serious detrimental effect on health of Indian population 

[1]. It may worsen further due to increase in obesity and 

other related cardiovascular co-morbidities i.e. type 2 

diabetes mellitus (T2DM) and Hypertension. These 

conditions will create enormous socioeconomic burden 

to the country [2]. Moreover, it was observed that 

cardiovascular diseases could be caused by several risk 

factors like physical inactivity, lifestyle, unhealthy diet, 

substance abuse (especially tobacco and alcohol), 

hypertension (HTN), obesity, diabetes, and 

dyslipidemia [3]. 

 

Out of several occupations commercial drivers 

particularly bus or truck drivers are more prone to 

cardiovascular problems and sleep disorders. Lack of 

education, negligible medical facilities and low socio 

economic status make them more vulnerable [4]. 

 

Anthropometric parameters are predictive 

markers for the various obesity related phenotype 

including central obesity. Waist circumference and Hip 

circumference represents a high trend towards fat 

deposition [5]. Increasing neck circumference is an 

indicator of fat deposition in and around upper air way. 

This might cause narrowing of the upper airway 

resulting in increased chances of either decrease in air 

flow and or complete cessation of airway during sleep 

i.e. obstructive sleep apnea, a highest prevalent sleep 

breathing disorder. For the screening purposes of the fat 

deposition in and around upper air way, measurement 

of neck circumference and Mallampati Grading are 

widely used assessments worldwide. Epworth 

sleepiness score is a unique tool to assess degree of 

sleepiness [6].  
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In a systematic review it was concluded that 

drivers bear several risk factors which ultimately leads 

to compromised health conditions like cardiovascular 

disorders, diabetes etc. These risk factors comprises of 

unhealthy lifestyle and diet, lack of sleep and exercises, 

substance abuse, obesity, hypertension [7]. Due to less 

information available in this area the current study was 

planned to garner some more facts and particulars. 

Moreover, there are limited Indian studies which have 

focused on several risk factors in one study itself. Thus, 

the main objective of this study was to assess several 

risk factors, which were associated with the metabolic 

abnormalities including weight gain, obesity, 

hyperglycemia, elevated blood pressure and high 

occurrence of oral precancerous lesions and oral 

precancerous conditions.  
 

MATERIAL AND METHODS 
Sampling procedure was used for recruitment 

of subjects in community setting at Inter-state bus 

terminals of Lucknow. Anthropometric measurements 

(height, weight, BMI, and neck circumference), Vital 

measurements (Blood pressure, heart rate) were 

measured in community setting of Lucknow as per 

standard process. Overnight Polysomnography study 

was carried out in Sleep Laboratory existed in 

Department of Respiratory Medicine at King Georges 

Medical University, Lucknow. Standard approved 

methods were used for Biochemical analysis of blood 

samples for serum leptin, total cholesterol, HDL 

cholesterol, LDL cholesterol, VLDL, and triglycerides 

in Department of Biochemistry, King Georges Medical 

University, Lucknow. After taking written informed 

consent and approval from institutional ethics 

committee (9857/Ethics/R.Cell-16), total 156 Subjects 

were enrolled as per inclusion and exclusion criteria. 

Tools and techniques were standardized including Oral 

health status assessment tools, Cardio-metabolic 

assessment tools, Anthropometric Parameters, Body 

Mass Index (BMI in Kg/m2), Waist Circumference 

(cm), Neck Circumference (cm), and Waist Hip Ratio. 

Vital Parameters, Blood Pressure and Heart rate, 

Biochemical Assay: Fasting blood plasma glucose 

level, Sleep assessment tools, Epworth Sleepiness Scale 

(ESS), Sleep Diary and Full night Polysomnography, 

Hindi version of Short form health survey (SF-36) was 

used for assessment of health related quality of life 

(QOL) and ENT evaluation for Mallamputti Scaling. 
 

RESULTS 
The Mean age of the subjects was 39.3 years. 

Most of the risk factors were associated with the 

duration of the service of the subject’s type of 

profession, responsibilities, timings as well as nature of 

the job. This might affect the risk for metabolic 

abnormalities including weight gain, obesity, 

hyperglycemia, elevated blood pressure and high 

occurrence of oral precancerous lesions and oral 

precancerous conditions. The mean service duration 

was found 17 years in all subjects (Table 1). 
 

Anthropometric parameters are predictive 

markers for the various obesity related phenotype 

including central obesity. Waist circumference and Hip 

circumference was measured in all subjects and mean 

values were observed as 91.1 and 93.6 respectively in 

all studied subjects.  
 

These values represent a high trend towards fat 

deposition in the central region of the body which might 

again result in hyperglycemia and elevated blood 

pressure. The mean systolic and diastolic blood pressure 

was measured during the screening assessment of the 

subjects and found 127.1 and 85.3 respectively for all 

the subjects (Table 1). 

 

Table-1: Demographic details of the Subjects (MeanSD) 

Variable  MeanSD 

Age (in years) 39.312 

Service duration (in years) 178.9 

Hight (in cm) 165.86.1 

Weight (in kg) 68.211.8 

Waist circumference (in cm) 91.112.6 

Hip circumference (in cm) 93.68.5 

Systolic BP (mm of Hg) 127.118.5 

Diastolic BP (mm of Hg) 85.310.6 

 

In this study, various Sleep disorders related 

risk factors were also assessed to screen risk of the 

sleep disorders in the studied population. Neck 

circumference (in cm), Mallampati Grading, Epworth 

Sleepiness Score and STOP-BANG score were 

measured. Mean value was observed 36.9 cm for neck 

circumference in studied subjects. A mean score of 3.1 

was found for mallampati grading during assessment of 

upper airway structure in the subjects. Epworth 

sleepiness score is a unique tool to assess degree of 

sleepiness in assessed subject. We found the mean score 

of 5.9 for all the studied subjects. STOP-BANG score is 

a subjective tool to screen risk of occurrence of sleep 

breathing disorder in the population. A high score 

indicates higher risk of occurrence of sleep breathing 

disorder in the population. We got a mean score value 

of 2.6 in the studied population (Table 2). 
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Table-2: Sleep disorders related risk factors of the Subjects (MeanSD) 

Variable  % (n) 

 Neck circumference (40 cm) 17.9(28) 

Mallampati Grading (3) 70.5(110) 

Epworth Sleepiness Score (6) 51.2(80) 

Epworth Sleepiness Score (10) 13.4(21) 

STOP-BANG score (3) 17.3(27) 

 

Increasing neck circumference is an indicator 

of fat deposition in and around upper air way. This 

might cause narrowing of the upper airway resulting in 

increased chances of either decrease in air flow and or 

complete cessation of airway during sleep i.e. 

obstructive sleep apnea, a highest prevalent sleep 

breathing disorder. For the screening purposes of the fat 

deposition in and around upper air way, measurement 

of neck circumference and Mallampati Grading are 

widely used assessments worldwide. A measurement 

higher than 40 cm for neck circumference is used as a 

cut-off for the indication of increasing neck 

circumference in an individual, while Mallampati 

Grading was used to asses inner crowding of the oral 

cavity part of the upper airway. 

 

Daytime sleepiness is an indicator of sleep 

breathing disorder. A high score represents higher 

incidence of chances of dosing and or sleep during 

daytime. Epworth Sleepiness Score (ESS) more than 6 

shows excessive daytime sleepiness while ESS more 

than 10 show pathology related with sleep breathing 

disorder. (Table 3) 

 

Neck circumference40 cm was observed in 

17.9% (n=28) and Mallampati Grading 3 was found in 

70.5% (n=110) of the studied population. Epworth 

Sleepiness Score 6 was found in 51.2% (n=80) while a 

pathological level of sleepiness (Epworth Sleepiness 

Score10) was traced in 13.4% (n=21) of population. 

STOP-BANG score 3 was found in 17.3% (n=27) of 

subjects. (Table 3) 

 

Table-3: sleep disorders related risk factors of the Subjects (% distribution) 

Variable MeanSD 

Neck circumference (in cm) 36.92.8 

Mallampati Grading (1-4) 3.10.8 

Epworth Sleepiness Score (0-24) 5.93.5 

STOP-BANG score (0-8) 2.61.5 

 

Extreme occupational exposure of stress, 

unscheduled sleep, and tobacco chewing, smoking and 

alcohol intake might lead to high incidence of 

Candidiasis, Geographic tongue, Leukoplakia, OSMF 

(oral submucous fibrosis) and Erythroplakia in the 

subjects studied. We clinically examined all the subjects 

for the presence of Oral pre-cancer condition/lesions. 

Candidiasis, Geographic tongue and lichen planus were 

observed in three (one in each) subjects. Leukoplakia 

and OSMF was found in 24 individuals (12 in each 

condition/lesion). A very serious premalignant oral 

lesion type, Erythroplakia, was seen in 4 subjects (Table 

4). 

 

Table-4: Pre-Oral cancer condition/lesions of the Subjects (% distribution) 

Pre-Oral cancer condition/lesions   % (n) 

Candidiasis 0.6(1) 

Geographic tongue 0.6(1) 

Leukoplakia 7.6(12) 

lichen planus 0.6(1) 

OSMF 7.6(12) 

Erythroplakia 2.5(4) 

Total 31 (19.8) 

 

Chronic alcoholism, smoking, tobacco use in 

any form are few well known risks factors for 

occurrence of Pre-Oral cancer condition/lesions in 

exposed subjects. In this study 1.9% (n=3) subjects 

claimed for being ex-smokers. Smoking, alcoholism 

and Tobacco chewing were observed in 40.3% (n=63), 

26.9% (42) and 69.2% (n=108) subjects respectively. A 

total of 3.8% (n=6) and 1.9% (n=3) subjects claimed of 

being Ex-alcoholic and ex-tobacco users. Alcoholism, 

smoking and tobacco chewing simultaneously were 

present in 20.5% (n=32) of the studied population 

(Figure 1). 
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Fig-1: Pre-Oral cancer condition/lesions related risk factors in the Subjects (% distribution) 

 

Occupational work load hazards along with 

chronic alcoholism, smoking, tobacco use in any form 

are few well known significant health risk factors such 

as obesity, dyslipidemia, hyperglycemia and 

hypertension in the population. These conditions further 

pooled up with other physiological factors and increase 

the chances of adverse or fatal cardiovascular events in 

the subjects. Biochemical and clinical examinations 

were done to asses these conditions in the subjects the 

mean value for Serum Cholesterol, triglyceride and 

HDL-C were found 174.7, 153.8 and 54.5 mg /dl 

respectively. Mean value of serum uric acid were found 

5.4 mg/dl in the studied population. Plasma glucose 

(fasting) was found 100.3mg/dl in the given subjects. 

(figure 2) 

 

 
Fig-2: Biochemical Parameters of the   of the Subjects (mean) 

 

Borderline high Total Cholesterol (between 

200 and 239 mg/dL) was found in 22.4% (n=35) of 

studied subjects. In 3.2% (n=5) subjects, high total 

cholesterol (higher than 240 mg/dL) was seen. 

Borderline high LDL cholesterol (130-159 mg) was 

found in 8.3% (n=13) of studied population. Low HDL 

(less than 40 mg/dl) was found in 10.2% (n=16) of 

subjects while borderline high triglycerides (150 to 199 

mg/dL) was observed in 21.1% (n=33) of individuals. 

Serum high triglycerides (200 to 499 mg/dL) was 

observed in 17.9% (n=28) subjects while very high 

triglycerides level was (500 mg/dL and above) seen in 

one person. (Table 5) 

 

Table-5: Abnormalities in Lipid Parameters of the   of the Subjects 

Variable % (n) 

Borderline high Total Cholesterol (between 200 and 239 mg/dL) 22.4(35) 

High Total Cholesterol (higher than 240 mg/dL) 3.2(5) 

Borderline high LDL cholesterol (130–159mg) 8.3(13) 

Low HDL (less than 40 mg/dl) 10.2(16) 

Borderline high triglycerides (150 to 199 mg/dL) 21.1(33) 

High triglycerides (200 to 499 mg/dL) 17.9(28) 

Very high triglycerides (500 mg/dL and above) 0.6(1) 
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Abnormalities in fasting Glucose levels of the 

Subjects were assessed and increased Glucose levels 

(100-109 mg/dl) were observed in 9.6% (n=15) 

subjects while Impaired Fasting Hyperglycemia 

(IFG)110-126 mg/dl) and  Type 2 Diabetes (127 

mg/dl) were diagnosed in 7.7% (n=12) and 12.1% 

(n=19) subjects respectively. (Table 6) 

 

Table-6: Abnormalities in fasting Glucose levels of the Subject 

Variable % (n) 

Increased Glucose Level (100-109 mg/dl) 9.6% (15) 

Impaired Fasting Hyperglycemia (IFG)110-126 mg/dl) 7 (12) 

Type 2 Diabetes (127 mg/dl) 12.1% (19) 

 

Elevated   Blood Pressure (SBP 120-129 mm 

Hg) was found in 3.8% (n=6) subjects. High Blood 

Pressure Stage 1 (SBP 130-139 mm Hg) was observed 

in 19.2% (n=30) subjects while Stage 1 High Blood 

Pressure (DBP 80-89 mm Hg) was found in 19.8% 

(n=31) subjects. Stage 2 High Blood Pressure (SBP 

140 to 179 mm Hg) was found in 15.3% (n=24) studied 

subjects while Stage 2  High Blood Pressure (DBP 90 to 

119 mm Hg) was found in 34.6% (54) subjects. A state 

of Hypertensive Crisis (SBP180 or higher) was seen in 

two individuals while Hypertensive Crisis (DBP 120 

mm Hg or Higher) was diagnosed in one person. (Table 

7) 

 

Table-7: Abnormalities in Blood Pressure levels of the Subjects 

Variable % (n) 

Elevated   Blood Pressure SBP 120-129 mm Hg 3.8(6) 

High Blood Pressure Stage 1 SBP 130-139 mm Hg 19.2(30) 

High Blood Pressure Stage 1 DBP 80-89 mm Hg 19.8(31) 

High Blood Pressure Stage 2 SBP 140 to 179 mm Hg 15.3(24) 

High Blood Pressure Stage 2   DBP 90 to 119 mm Hg 34.6(54) 

HYPERTENSIVE CRISIS SBP 180 or higher 1.2(2) 

HYPERTENSIVE CRISISDBP 120 mm Hg or Higher 0.6(1) 

 

DISCUSSION 
In this study the mean age recorded was 39 

years which somewhere corresponds to the study by 

Erhiano et al. [8], which stated that age might be a 

reason of cardio metabolic problems.  Since bus drivers 

are prone to cardiovascular diseases due to work stress 

hence possibility of hypertension is much higher among 

them. Moreover, waist hip ratio (WHR) is considered to 

be predictive marker for cardiovascular diseases than 

BMI or waist circumference [9]. In our study Waist 

circumference and Hip circumference was measured in 

all subjects and means values were observed as 91.1 

and 93.6 respectively in all studied subjects. These 

values represent a high trend towards fat deposition in 

the central region of the body which might again result 

in hyperglycemia and elevated blood pressure. Our 

study also corresponds to the study by Pushpa and 

Kanchan where they observed elevated waist-hip ratio 

and BP in drivers as compared to non-drivers as 

controls [10]. Our study also corresponds to the study 

done by Udayar et al. which stated an elevated WHR 

among transport drivers [11]. 

 

Studies have also found that blood pressure 

(BP) could also rise due to immense exposure of air and 

noise pollution, especially among bus drivers, which 

could result in cardio metabolic problems. In an adult 

Normal blood pressure (BP) is considered to be a 

systolic BP (SBP) of 120 mmHg and a diastolic BP 

(DBP) of 80 mmHg [12, 13]. In this study the mean 

systolic and diastolic blood pressure was found 127.1 

and 85.3 mm Hg respectively for all the subjects, which 

was marginal. Elevated Blood Pressure (SBP 120-129 

mm Hg) was found in 3.8% (n=6) subjects. High Blood 

Pressure Stage 1 (SBP 130-139 mm Hg) was observed 

in 19.2% (n=30) subjects while Stage 1 High Blood 

Pressure (DBP 80-89 mm Hg) was found in 19.8% 

(n=31) subjects. Stage 2 High Blood Pressure (SBP 

140 to 179 mm Hg) was found in 15.3% (n=24) studied 

subjects while Stage 2  High Blood Pressure (DBP 90 to 

119 mm Hg) was found in 34.6% (54) subjects. A state 

of hypertensive crisis with SBP180 or higher was seen 

in two individuals while with DBP 120 mm Hg or 

Higher was diagnosed in one person. Our results are 

comparable with the study by Pushpa and 

Kanchana[10]. This could be due to several factors 

which includes, air and noise pollution, physical 

inactivity, sedentary lifestyle and stress. Hypertension is 

the silent killer and an increase in the level of BP could 

result in stroke, which is the second most frequent cause 

of mortality [14]. 

 

When glucose levels and cholesterol levels 

were evaluated an elevated level were observed which 

signifies the presence of metabolic syndrome. It also 

corresponds to the study by Showande and Odukoya, in 

which hyper triglyceridemia along with central obesity 

was observed. The study also focused on the fact that 

among obese drivers hyper lipidemia occurrence might 

result into diabetes mellitus [4].  
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Chronic alcoholism, smoking, tobacco use in 

any form are few well known risks factors for 

occurrence of Pre-Oral cancer condition/lesions in 

exposed subjects. In this study 1.9% (n=3) subjects 

claimed for being ex-smokers. Smoking, alcoholism 

and Tobacco chewing were observed in 40.3% (n=63), 

26.9% (42) and 69.2% (n=108) subjects respectively. A 

total of 3.8% (n=6) and 1.9% (n=3) subjects claimed of 

being Ex-alcoholic and ex-tobacco users. Alcoholism, 

smoking and tobacco chewing simultaneously were 

present in 20.5% (n=32) of the studied population. This 

also corresponds to some earlier findings where alcohol 

consumption was done by 40 to 50 % of the bus drivers 

[15-17]. Alcohol consumption is another risk factor for 

the development of hypertension as drinking might 

result into road accidents [4]. Smoking is another risk 

factor and studies have related it to hypertension, which 

very much corresponds to our study [15, 18].  In a 

recent meta-analysis and systematic review it was 

concluded that hypertension is a burden among bus 

drivers globally [3]. 

 

In this study we endeavor to assess sleeping 

disorders which could be another factor for health 

related problems among drivers. Our study is also in 

accordance with several studies related to sleep 

disorders or sleepiness among drivers, which results in 

falling asleep at the wheel and becomes the major 

reason of accidents. Although there are several factors 

which includes sleep deprivation, obstructive sleep 

apnea or workshifts [19-23].  

 

In this study occurrence of oral pre cancer 

condition or lesion was also assessed. Studies have 

reflected that due to long working hours, stress, sleep 

disorders drivers often indulge themselves in habit of 

substance abuse, which ultimately results in oral health 

issues. Our study is in accordance with several studies 

where prevalence of oral precancer was seen among the 

drivers [24-26].  
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CONCLUSION 
This study gives a comprehensive outlook on 

the compromised health condition of bus drivers and 

conductors which arises due to extensive driving (long 

hours and irregular shifts). The risk factors associated 

gives us the clear picture of prevalence of sleep 

disorders, substance abuse and cardio metabolic 

problems. As bus drivers and conductors belong to 

lower socio economic status, thus free health checkup 

camps should be organized so that they can seek 

medical aid without any hassle. Awareness must be 

created among them so that they adopt a healthy 

lifestyle and should be aware of pros and cons of risk 

factors. Psychological counseling is also advised so that 

they learn to cope up with the occupational and 

personal stress. Implementation of strict laws and rules 

are also advised so that safety of drivers and public is 

maintained. 
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