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ABSTRACT

Background: The aim was to investigate the prevalence of diabetes in non-smoking cigar workers and non smoking
general population. Additional Objective was to assess the variations in Basal Metabolic Rate (BMR), Body Mass
Index (BMI), Blood Pressure, Peripheral Oxygen Saturation (SpO2) in non-smoking cigar workers and non smoking
General Population.

Methods: Anthrapometric variables (height, weight, BMI), BMR, Random Blood Glucose (by portable glucometer),
Blood Pressure (digital sphygmomanometer), Peripheral Oxygen Saturation (portable fingertip oximeter) were
determined.

Results: 17% of non-smoking cigar workers and 7% of non-smoking general population were diabetic respectively.
(p<0.05, y2= 4.735). Overall increase in means of Random Blood Glucose Level, Systolic Blood Pressure, Diastolic
Blood Pressure, Mean Arterial Pressure, Rate Pressure Product and decrease in means of Peripheral Oxygen
Saturation was recorded in nonsmoking cigar workers compared to non smoking general population which was
statistically significant with p<0.05. Prevalence rates of Prehypertension, Stage - | Hypertension, Stage - Il
Hypertension was found to be 27%, 44% and 13% in non smoking cigar workers and 37%, 21%, 9% in non-smoking
general population.(p<0.001, ¥2=24.228). Prevalence of Prehypertension and Hypertension was statistically
significant with the period of service of cigar workers (p=0.05, y2= 26.279).

Conclusions: Increased prevalence of diabetes, prehypertension and hypertension were found in non-smoking cigar
workers. Random Blood Glucose Levels, Systolic Blood Pressure, Diastolic Blood Pressure, Mean Arterial Pressure,
Rate Pressure Product were increased and Peripheral Oxygen Saturation was decreased in cigar workers when
compared to non smoking general population.
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INTRODUCTION used in manufacturing.>® Prolonged exposure

All cigars in India are handmade and they reflect the
essence of pure tobacco.® The skillful workers roll the
fermented tobacco leaves which contain large amount of
nicotine than cigarettes depending on the type of leaf

particulate tobacco and nicotine for more than 10 hours a
day by inhaling or swallowing and absorption through
skin and mucous membrane in unhygienic conditions
leads to many health problems.*® Nicotine levels in blood
and saliva and cotinine levels in bodily fluids are found to
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be elevated even among the tobacco workers.® Nicotine
reduces body weight, body fat distribution and thus
reduces body mass index and basal metabolic rate.”
Nicotine induces peripheral vasoconstriction by its
adrenergic effects and this may contribute to observed
decrease in peripheral tissue oxygen.® Nicotine increases
blood pressure and pulse rate.’ They sit with crossed legs
for a long time while rolling cigar and thus their
sedentary lifestyle might become a risk factor for the
most challenging disease and global burden, diabetes and
obesity.® Their low socioeconomic status results in low
nutritional food intake and thus low body weight and low
body mass index.'® Individuals with low socioeconomic
status are found to have higher blood pressure and thus
higher prevalence of hypertension due to psychological
and environmental stressors.?*?® Mean arterial pressure
and pulse pressure which are the predictors of
cardiovascular disease and rate pressure product which is
an index for myocardial oxygen consumption might be
increased in cigar workers due to increase in blood
pressure.0%*%2¢ Byt all the above outcomes are not
assessed in cigar workers.

Prevalence of diabetes varies with occupation and there is
very little information available in the literature now on
occupational prevalence of diabetes.* This study adds
some information on occupational prevalence of diabetes
in non-smoking cigar workers. This paper presents the
variations in BMI, BMR and SpO2 in non-smoking cigar
workers and general population.

METHODS

A cross sectional study was conducted in non-smoking
cigar workers and non-smoking general population in
villages in and around Peddapuram Mandal, East
Godavari District, Andhra Pradesh, India from 19" Oct,
2015 to 27™ Oct, 2015. The current Prevalence of
Diabetes in India is 7.1%.™> The sample size was
calculated from the formula:

Sample size = [Z2 (1 - a/2) p (1 - p)] / d?

Where n= Sample Size, Z* (1 - a/2) = 1.96, o= level of
significance (95%), p= prevalence (7.1%), d = Absolute
precision (5%). So Sample size was found to be 102 and
it had been rounded to 100.

100 non-smoking cigar workers (24 males and 76
females) and 100 non-smoking individuals (25 males and
75 females) from general population in the age group
between 20 to 60 years were selected through cluster
sampling. A random selection of streets in villages and in
Peddapuram town where household cigar workers were
present had been done and a door to door survey had
been carried out in those selected streets. All the non-
smoking cigar workers who were working with tobacco
for the last 5 years were selected from the streets of
Peddapuram town, Chadarada and Katravulapalli villages
in Peddapuram Mandal. Nonsmoking individuals from

general population were selected from the streets of
Peddapuram town, Chadarada, Katravulapalli and
Kadrakota villages in Peddapuram Mandal. All the
smokers, alcoholics and those who take nicotine in one or
the other way were excluded in the study. All of them
were given a simple questionnaire which contains
preliminary data and data about their work.

Weight was measured using an electronic weight scale.
Subjects were weighed with minimum clothing (no
correction is made for clothing) and Weight was recorded
to the nearest 0.1 kg. Height was measured using a
movable slate and a tape and Height was recorded to the
nearest 0.1m. Subjects were standing on barefoot on a flat
horizontal surface, with their heels, buttocks, shoulders
and back of the head touching the wall. Body Mass Index
(BMI) was calculated as weight/ height’ (kg/m?).
Subjects with BMI below 18.5 were classified to be
underweight, 18.5 to 24.9 to be normal weight, 25 to 29.9
to be overweight and >30 to be obese. Basal Metabolic
Rate (BMR) was calculated by Harris - Benedict
Equation:

BMR for men in metric scale= 66.5 + (13.75 x weight in
kg) + (5.003 x height in cm) - (6.755 x age in years)
BMR for women in metric scale = 655 + (9.563 x weight
in kg) + (1.850 x height in cm) - (4.676 x age in years)

The Random Blood Glucose Levels were estimated by
finger prick test using a portable glucometer (Accu-Chek
Active, Model: GC, Mannheim Germany, Ser, and No:
GC17028160). Capillary blood was obtained from the left
ring finger first and in case if blood flow is not
spontaneous/ not sufficient, then blood was obtained from
right ring finger next using an automatic skin puncturing
device (Accu- Chek Softclix, Model - GC, Mannheim
Germany). The first drop of blood was discarded and a
blood sample was taken after a spontaneous flow of
blood occurred. A small drop of blood was applied on the
test strip. When blood is applied to the test area, the
glucose dehydrogenase enzyme (Mut.Q - GDH 2) reacts
with the blood glucose and the subsequent chemical
reaction changes the colour of the test area. The meter
registers the colour change and converts the signal
obtained into a blood glucose result. Subjects were
classified as diabetic by American Diabetes Association
Criteria (ADA Criteria) i.e if Random Blood Glucose
level is above 200 mg/dl, subject is classified as diabetic
or if the participant uses some medication for diabetes.

Peripheral Oxygen Saturation was estimated using a
portable non-invasive Finger Tip Pulse Oximeter
(Oxywatch  Fingertip  Pulse  Oximeter,  Model:
MD300C63, Beijing Choice Electronic Technology Co.,
Ltd, China). Subject was allowed to insert index fingertip
into the silicone hole of the oximeter before releasing the
clap and had to keep his/ her finger still during
measurement. The pulse oximeter works by making use
of Lamberts Beer Law according to Spectrum Absorption
Characteristics of Reductive and Oxy hemoglobin. Two
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beams of different wavelength of light (660nm glow and
940 nm near infrared light) were focused onto the
subject’s nail through clamping finger type sensor in
pulse oximeter. A measured signal obtained by a
photosensitive element was shown on the oximeter’s
display through process in electronic circuits and
microprocessor.

Blood Pressure  was  recorded by  digital
sphygmomanometer (Omron Automatic Blood Pressure
Monitor, Model: HEM- 7203, Omron Healthcare Co.,
Ltd, Kyoto, Japan). The cuff was tied around the right
arm of the subject just above the brachial artery and start
button was pressed. The machine records the systolic and
diastolic blood pressure along with pulse rate. The Blood
Pressure were recorded thrice with a gap of 10 minutes
and they were averaged. Mean Arterial Pressure, Pulse
Pressure and Rate Pressure Product were calculated from
the formulae: MAP = [(2 x Diastolic Blood Pressure) +
Systolic Blood Pressure] / 3, Pulse Pressure = Systole —
Diastole, Rate Pressure Product = Heart Rate x Systolic
Blood Pressure.

Hypertension was defined as an average systolic blood
pressure (SBP) >140 mmHg or an average diastolic blood
pressure (DBP) >90 mmHg, or if the participant reported
the current use of blood pressure lowering medication.
Stage 1 hypertension is defined as systolic pressure
ranging from 140 to 159 mm Hg or a diastolic pressure
ranging from 90 to 99 mm Hg. Stage 2 hypertension is a
systolic pressure of 160 mm Hg or higher or a diastolic
pressure of 100 mm Hg or higher. Prehypertension is a
systolic pressure ranging from 120 to 139 mm Hg or a
diastolic pressure ranging from 80 to 89 mm Hg.
Hypotension is defined as systolic pressure < 90 mm Hg
and diastolic pressure < 60 mm Hg or is informed by the
doctor that he/ she is hypertensive.

Approval from Institutional Ethical Committee, Apollo
Institute of Medical Sciences and Research was sought
before commencing the study. Informed consent was
obtained from the volunteered individual.

The questionnaire had been assessed and all the data was
fed into a computer and assessed by IBM SPSS for
Windows Version 22 and verified by SOFASTATS
Version 1.4.5 (Statistics open for all). Mean and Standard
Deviations were estimated for continuous variables and
prevalence was estimated by percentages. Students t- test
for independent samples was used to test statistical
significance for the continuous variables and Chi2 test for
categorical data. P<0.05 was considered to be significant.

RESULTS

Prevalence of diabetes in non-smoking tobacco workers
was estimated to be 17% and that of non-smoking general
population was 7%. This prevalence rates were found to
be statistically significant with p= 0.03 (p<0.05) and
Pearson’s Chi Square Statistic (y°) was 4.735. Table 1
shows the prevalence of diabetes in both the groups and
also men and women separately.

The gender differences were seen to be statistically
insignificant in the prevalence of diabetes with p = 0.231
and y°= 1.432 for non-smoking cigar workers and p =
0.821 and »*= 0.051 for non-smoking general population.
Men had more prevalence of diabetes than female in cigar
workers while there was no much difference seen in
general population. 4 subjects had newly detected their
diabetes among non-smoking cigar workers and 3
subjects in non-smoking general population. Awareness
of complications of diabetes in non-smoking cigar
workers and non-smoking general population was 12%
and 11% respectively (Table 1).

Table 1: Prevalence of diabetes with gender.

Non-Smoking Cigar Workers

Number of cases

with diabetes diabetes
Total (n=100) 17 17%
Men (n=24, n;=25) 6 25%
Women (nt=76,ng=75) 11 14.47%

70% of the cigar workers had reported that they are
mostly sedentary and they spend more than 7hrs in
rolling cigar. Positive family history was recognized in
33% of cigar workers and 24% of general population.

Positive family history was reported in 23.53% (4 cases)
of the diabetic patients in cigar workers and 42.86% (3
cases) of diabetic patients in general population. No
statistical significance was recorded between the diabetes
cases and family history of diabetes. (x’=0.03 and

Prevalence of

Non-Smoking General Population
Number of cases Prevalence of diabetes
with diabetes

7 7%
2 8%
5 6.67%

p=0.955 for cigar workers and x’= 1.467 and p=0.226 for
general population).

40% of Cigar Workers were rolling Cigar due to financial
problems and rest 60% by hereditary. Their inconvenient
sedentary working style resulted in body pains in 68%,
back ache in 80%, joint and leg pains in 75% of cigar
workers.

International Journal of Community Medicine and Public Health | August 2016 | Vol 3| Issue 8 Page 2114



Thotakura N. Int J Community Med Public Health. 2016 Aug;3(8):2112-2118

Random blood glucose levels, peripheral oxygen
saturation, basal metabolic rate in both cigar workers and
general population, pulse rate in cigar workers, systolic
blood pressure, mean arterial pressure, rate pressure
product, pulse pressure in general population were found
to be statistically significant with p<0.05 i.e their
distributions are not normal (Table 2). Table 3 describe
the Student t test for independent samples. tticar = tigs =

1.9720. This teiica Was compared with the t values in the
above table, the result for Random Blood Glucose,
Peripheral Oxygen Saturation, Systolic Blood Pressure,
Diastolic Blood Pressure, Mean Arterial Pressure, Rate
Pressure Product was reported to be statistically
significant (p<0.05)which proved that there was a
significant difference between the cigar workers and
general population in those variables.

Table 2: Descriptive statistics.

Non-Smoking General Population

Non-Smoking Cigar Workers

MeanzSD P— 95% Confidence Interval Mean=SD P— 95% Confidence Interval
value  Lower Upper value  Lower Upper

Weight 56.4140+10.86008 0.862 54.2591 58.5689 57.8680+12.98032 0.053  55.2924 60.4436
Height 156.1069+7.92718 <0.05 154.5340 157.6798 155.8022+8.82683 0.345  154.0508 157.5536
Random  143.0500+85.47495 <0.001 126.0899 160.0101 117.9100+45.96443 <0.001 108.7897 127.0303
Blood
Glucose
SpO, 97.8100+1.53541 <0.001 97.5053 98.1147 98.1900+0.72048 <0.001 98.0470 98.3330
BMI 23.2706+4.31498 0.711 22.4144 24.1268 23.6514+4.20451 0.428 22.8171 24.4857
BMR 1302.3250+133.33335 <0.05 1275.8688  1328.7812  1327.9825+210.20583 <0.05 1286.2731  1369.6919
Systolic ~ 137.420+19.31356 0.111  133.5878 141.2522 130.9690+18.65923 <0.001 127.2666 134.6714
Pressure
Diastolic  84.5400+10.87154 0.622  82.3829 86.6971 81.5600+10.16164 0.667  79.5437 83.5763
Pressure
Pulse 87.8800+13.01846 <0.001 85.2969 90.4631 85.6700+12.39587 0.278  83.2104 88.1296
Rate
Mean 102.0660+12.62091 0.507  99.5617 104.5703 98.2200+12.14660 <0.05 95.8099 100.6301
Aurterial
Pressure
Pulse 53.0700+13.51561 0.098  50.3882 55.7518 50.0100+13.06433 <0.05 47.4178 52.6022
Pressure
Rate 12095.7200+2525.44357 0.075 11594.6172 12596.8228 11285.7900+2672.27791 <0.05 10755.5521 11816.0279
Pressure
Product

15%, 53%, 25%,7% of non-smoking cigar workers and
9%, 52%, 34%, 5% non-smoking individuals of general
population were found to be underweight, normal weight,
overweight and obese respectively.

Table 3: Independent t test for variables in cigar
workers and general population.

Weight 0.859 0.391
The prevalence of prehypertension, Stage - | and Stage - Height 0.257 0.798
Il Hypertension was estimated to be 27%, 44% and 13% BMI -0.632 0.528
in cigar workers and 37%, 21% and 9% in general BMR -1.031 0304
population. This prevalence rates were found to be Random blood glucose 2590 <0.001
statistically significant with p <0.001 and y’= 24.228. Peripheral oxygen saturation -2.241  0.0026 (<0.05)
Prevalence of prehypertension, hypertension with age Systolic blood pressure 2 402 0.017 (<0.05)
was statistically significant in cigar workers (p= 0.002 Diastolic blood pressure 2003 0.047 (<0.05)
and y’= 31.538) and general population (p=0.026 and Pulse rate 1'229 0'220 :
2_ - . .
¥ =18.952). Prevalence of Prehypertension and Mean arterial pressure 5196 0.029 (<0.05)
Hypertension was estimated to be exactly significant with Pulse Pressure 1.628 0'105 '
the past years of tobacco working in cigar workers Rate Pressure Product 2'203 0'029 (<0.05)

(p=0.05 and y*= 26.279).
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Table 4: Variation of prehypertension, hypertension with stages in non-smoking cigar workers and non-smoking
general population in %.

Non Smoking Cigar Workers (n =100)

Age of Normal Prehyper  Hyper Hyper

workers Tension  Tension Tension
Stage -1  Stage -II

20-30 7 9 3 1

(nt=22,

ng=24)

31-40 3 11 14 2

(nt=32,

ng=32)

41-50 3 3 17 5

(n=28,

ne=11)

51 -60 0 4 10 5

(n=19,

ng=33)

DISCUSSION

The main aim of the study was to investigate the
differences in the prevalence of diabetes between the
cigar workers and general population. The current
Prevalence of Diabetes in India is 7.1%.'%" Reports from
different studies have suggested increased prevalence of
diabetes in individuals with sedentary lifestyle.®®8
Cigar workers are mostly sedentary while the general
population mostly includes farmers, daily wage workers,
housewifes e.t.c., in village population. The individuals
selected in general population are not that sedentary
compared to the Cigar Workers. So increased prevalence
of diabetes in Cigar workers is statistically significant
when compared to general population. Increased random
blood glucose is also associated with sedentary lifestyle
in them.

A pilot interview conducted among 10 cigar workers
showed that usage of fasting and post prandial blood
glucose levels by testing in lab might have a low response
rate as they live on their daily wages and cannot spend
their working period for these tests. And those workers
who have doubt that they might have diabetes would
approach for a lab test which might have resulted in a
bias. So use of glucometer for the study overruled the
bias and was accepted by everyone approached for the
study. But using fasting and post prandial blood glucose
levels instead of random blood glucose levels would give
better results.

The increased prevalence of diabetes in males is due to
their more sedentary lifestyle than females. Most of the
females do their household chores themselves while
males roll cigars and have no physical activity. Many
females reported that they perform all the household
chores in the morning and then they roll continuously
from afternoon to evening. This might be a reason for

Non Smoking General Population (n= 100)

Hypo Normal Prehyper Hyper Hyper Hypo

Tension Tension  Tension Tension tension
Stage -1  Stage - Il

2 10 10 3 1 0

2 13 14 5 0 0

0 2 6 2 1 0

0 8 7 11 7 0

more prevalence of diabetes in male. Its statistically
insignificance may be because of the sample size which
contains more females than males.

All the cigar workers work in tobacco dust. So presence
of nicotine and cotinine levels in body fluids is already
mentioned in a study. But variation in body weight, BMI,
BMR is not found to be statistically significant. It may be
because of their sedentary lifestyle. This might be the
reason for 53% of the workers to be with normal weight
which is quite similar to that of general population.
Nicotine reduces body weight and sedentary lifestyle
increases body weight.”?'®*® These both effects have
resulted in BMI which is similar to that of general
population.

In this study the number of participants in different age
groups in cigar workers and general population was not
equal. Age affects the Basal Metabolic Rate. This might
be a reason for not finding significant difference in Basal
Metabolic rate of cigar workers and general population
though the separate p-values of BMR in cigar workers
and general population are significant.

Due to low socioeconomic status of cigar workers
nutritional deficiency especially iron deficiency was
clinically found in cigar workers in Indonesia and thus
low hemoglobin levels were recorded in them.™ Nicotine
also has an effect on peripheral oxygen saturation.® All
these have resulted in significant decrease in peripheral
oxygen saturation in cigar workers when compared to
general population.

Hypertension was not included in calculating sampling
size as it was not planned to include prior in the study.
But it is mentioned in the study as the results are
statistically significant.
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Hypertension is one of the most dangerous disorders seen
in most of the cigar workers. But this hypertension seen
in Cigar Workers is not age related hypertension. 73.68%
of the hypertensive cigar workers are below 50 years of
age while only 40% of hypertensive cases were recorded
among individuals below age group of 50 years from
general population. This clearly states that besides age
working with pure dried tobacco and low socioeconomic
status are clear risk factors in cigar workers for
hypertension.

Increase in means of Mean Arterial Pressure and Rate
Pressure Product in cigar workers is found to be statically
significant due to increase in systolic and diastolic blood
pressure. A regional estimate for the prevalence of
hypertension was 21.1% for rural south India.?* As
participants in 50 - 60 age group are more in general
population, the prevalence of hypertension in general
population is 30% in the study due to age related
hypertension.

There is very little information existing in the literature
on the prevalence of diabetes in cigar workers and
whether body mass index, basal metabolic rate, blood
pressure peripheral oxygen saturation varies in cigar
workers compared to general population. So this paper
would add some information to the existing literature.

CONCLUSION

Increased prevalence of diabetes, prehypertension and
hypertension were found in non-smoking cigar workers.
Random blood glucose levels, systolic blood pressure,
diastolic blood pressure, mean arterial pressure, rate
pressure product were increased and peripheral oxygen
saturation was decreased in cigar workers when
compared to non-smoking general population.
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