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Abstract

A large number of epidemiological studies reported an increase in mortality due to cancer and other diseases among
lean individuals. In this paper we aimed to investigate the relationship between smoking status and Body Mass
Index (BMI) in men aged 20 years and above. A cross sectional study was conducted in the rural field practice area
of the Department of Community Medicine, PSG Institute of Medical Science and Research, Coimbatore during
June and July 2010. A total of 459 men aged 20 years and above were included in the study. Statistical analyses
were done using the General Linear Model procedure of SPSS. We observed that cigarette smokers weighed (Kg)
less, p<0.01 (age adjusted mean + standard error= 58.64+0.44) and were leaner, p<0.001 [age adjusted mean BMI
(kg/m?) £ standard error=21.1340.13] than ex/non-smokers (61.11+0.69 and 22.19+ 0.2 respectively). Regarding the
intensity of smoking and BMI, light smokers (1 to 20 cigarettes per day) were leaner than ex/non smokers (mean =+
standard error were 21.13 + 0.13, 22.19 + 0.208 respectively, p< 0.001). Regarding the duration of smoking and
BMI, a linear diminution in BMI is observed with increasing duration of cigarettes smoking compared to ex/non
smokers (mean =+ standard error of BMI) for ex/non smokers 22.19+0.208, 1 to 10 years of smoking 21.56 + 0.221
(»<0.05); 11 to 20 years of smoking 21.23+0.256 (p<0.01); 21 to 30 years of smoking 20.30 £ 0.333 (p<0.001); 30
and above years of smoking 20.07+0.501 (p<0.001). In conclusion, we found significant results confirming an
association between cigarette smoking and lower BMI in men. Hence we recommended that health intervention
programs to quit smoking should take into account the underlying perceived benefits of smoking with body weight.
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Introduction

A large number of epidemiological studies have Practice Points
evidenced increased mortality particularly due to serious
illnesses like cancer among lean underweight individuals

compared to those of average weight .' This finding is

® Epidemiological studies reported an increase in
mortality due to cancer and other diseases

paradoxical since several studies demonstrated greater
mortality for overweight and obese persons.®’ Several
studies have assessed the relation of body weight to
various behavioral characteristics including tobacco use
and many of these investigations have demonstrated that
lean individuals are more likely to be cigarette smokers
than the overweight or obese.'"* Consequently, the
increased mortality and morbidity among underweight
individuals may be due to smoking.'®** Many epidemiol-
ogical studies evaluated the relation between mortality
and Body Mass Index (BMI) and the findings are varied
as to whether the relation is best described as linear, J
shaped or U shaped; and this inconsistency may be due to
the confounding effects of smoking behavior and some
serious illnesses.”’** Thus, a low BMI may either be
reflective of healthy life style (i.e. balanced caloric intake
and physical activity energy expenditure) or be secondary
to smoking and its related illness.

Tobacco use is a public health concern worldwide, as well
as in India. However, patterns of tobacco use in India are

among lean individuals compared to those of
average weight.

Studies also confirmed that increased mortality
and morbidity among underweight individuals
may be due to smoking.

Our study demonstrated that cigarette smokers
weighed less and are leaner than persons who
never smoked or ex-smoked confirms finding of
previous investigations

The findings of smoking and its association
with low BMI highlight the potential public
health impact of tobacco wuse and the
importance of health promotion.

Health intervention programs to quit smoking
should take into account the underlying
perceived benefits of smoking with regard to
body weight.
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quite different from those observed in other developed
countries. For example, handmade cigarettes called
bidis are more commonly smoked than regular ciga-
rettes. In India, there are about 120 million smokers and
among adults, almost one-third (28%) of the population
use tobacco products with 57% of males and 11% of
females using some form of tobacco. If current trends
continue, tobacco will account for 13% of all deaths by
2020.”

However, research exploring the relationship between
cigarette smoking and body weight has yielded
conflicting results.”**° In some studies smoking has
been associated with weight-lowering effects on men
while in others such a relationship has not been found. '
Thus, this association is incompletely understood. In
addition, these studies did not include information con-
cerning, smoking history, alcohol intake and presence of
chronic diseases which may confound the results.

In this study we evaluated the association between
smoking and BMI among males aged 20 years and
above adjusting the effect of alcohol consumption,
regular physical activity and presence of chronic
diseases. We compared the age adjusted mean values of
height, weight, and BMI as per smoking category and
also compared the age adjusted BMI for ex/non-
smokers and current smokers according to duration and
intensity of smoking.

Materials and Methods

The study population consisted of males aged 20 years
and above in Vedapatti, the rural field practice area of
PSG Institute of Medical Sciences and Research
(PSGIMSR), Coimbatore. The study got ethics clear-
ance from Department of Clinical Research and
Bioethics, PSGIMSR. As we need to interview
sufficient number of smokers to investigate the
association of smoking and BMI, and with an expected
prevalence of smoking of 60%, an allowable error of
5%, the minimum number of people to be studied is
384. The baseline survey of 2008 reveals 763
households and 1050 males aged 20 years and above at
Vedapatti. Hence, we decided to select fifty percentage
of these households by systematic sampling (every
alternate house). The survey was conducted during June
and July 2010. All males aged 20 years and above from
each of these selected households were interviewed
which totaled to a sample size of 459 men.

Smoking data were self reported by the subjects in
response to the following questions: Have you smoked
at least 100 cigarettes/bidis during your entire life? Do
you smoke cigarette/bidi now? On an average, how
many cigarettes/bidi a day do you smoke? How long
(years) has it been since you smoked cigarettes/bidi
regularly? About how old were you when you first
started smoking regularly? Do you feel any change in
your body weight after starting smoking? How many
years it has been since you have stopped smoking? Do
you feel you have gained weight after stopping
smoking?
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Current smokers were categorized according to two
smoking measures:

® Smoking intensity, defined as the usual number of
cigarettes/bidi smoked daily at the time of interview
(light smokers, 1-20 per day and heavy smokers, >
20 per day).”

® Smoking duration, the number of years of smoking
cigarettes/bidi, derived from age of starting
smoking to age at examination.”

Height and weight were measured with participants
standing without shoes and heavy outer garments.*
BMI was calculated as weight divided by height squared
(kg/m?). Current smokers in our study were those who
have smoked more than100 cigarettes/bidi and currently
smoking. Non smokers were those who never smoked
or smoked less than 100 cigarettes/bidis.”> Ex-smokers
were those reporting smoking cigarettes/bidis regularly
in the past but not currently.”* Alcohol consumption was
coded dichotomously according to daily intake or no
daily intake (Yes/No).”® Regular physical activity in our
study refers to leisure-time physical exercise. Subjects
were defined as physically inactive when they reported
less than weekly exercise.”! Otherwise they were cate-
gorized into the group °‘exercising regularly.” Self-
reported illness such as allergies, cardiovascular
diseases, gastrointestinal ~diseases, chronic liver
diseases, respiratory diseases and skeletal diseases were
coded dichotomously. We measured the Socio Eco-
nomic Status (SES) according to Modified Prasad’s SES
scale based on Consumer Price Index for the month of
June 2010 after rounding off to the nearest Rs.10. Ac-
cordingly, for those with per-capita income per month
above Rs.3790 were classified as Class 1, Rs.1900 to
Rs.3789 as Class 2, Rs.1144 to Rs.1899 as Class3, Rs
570 to Rs.1139 as Class 4 and below Rs .70 as Class 5.

The data were analyzed using Analysis of Covariance
by the General Linear Model (GLM) procedure of SPSS
(11.5).The mean and standard error values of BMI
among smokers and ex/non-smokers were estimated by
adjusting age as a covariate in the model and BMI, as
dependent variables. Least-square means adjusted for
the covariates on the model were tested for significant
differences compared to ex/nonsmokers category.
p<0.05 was considered as statistically significant. Effect
of smoking on BMI was further evaluated by adding
covariates; age, alcohol consumption, physical activities
and chronic diseases. Similar analyses were conducted
to detect the effect of intensity of smokers and the
duration of smoking on BMI.

Results

The details of socio-demographic and clinical profile of
the study subjects are shown in Table 1. Out of 459
persons interviewed, 328 (71.5%) of the population
were smokers. 323 (70.5%) of them smoked at the time
of examination. Forty seven respondents (10.2%) were
doing weekly physical exercises and 23 (5.1%) reported
chronic diseases. The mean (£SD) of the age was 39.14
years (£12.07).
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Table 1: Socio-demographic and clinical profile of the respondents

Variables Smokers Non smokers Total
Number (%) Number (%) Number (%)

Schooling

No schooling 5(3.8%) 14 (4.3%) 19 (4.1%)

<=12" standard 112 (85.5%) 302 (92.1%) 414 (90.2%)

Degree 14 (10.7%) 12 (3.7%) 26 (5.7%)
Socio economic status

Class I 45 (34.4%) 98 (29.9%) 143 (31.2%)

Class II 67 (51.1%) 221 (67.4%) 288 (62.7%)

Class III 19 (14.5%) 9 (2.5%) 28 (6.1%)
Marital status

Single 42 (32.1%) 37 (11.3%) 79 (17.2%)

Married 89 (67.9%) 291 (88.7%) 380 (82.8%)
Alcohol Consumption

No alcohol intake 127 (96.9%) 286 (87.2%) 413 (90%)

Daily alcohol intake 4 (3.1%) 42 (12.8%) 46 (10%)
Physical exercise

No exercise 105 (80.2%) 307 (93.6%) 412 (89.8%)

Do exercise 26 (19.8%) 21 (6.4%) 47 (10.2%)
Chronic diseases

No chronic diseases 123 (93.9%) 313 (95.4%) 436(95%)

Have disease 8 (6.1%) 15 (4.6%) 23 (5%)

Table 2 presents the age adjusted mean values of
anthropometric measurements according to current
smoking status of the study population. Cigarette
smokers weighed less (p<0.01, 58.64 + 0.44) and were
leaner (p<0.001, 21.13 £ 0.13) compared to ex/non
smokers (61.11£0.69), (22.19+£0.20) respectively.

The effect of smoking on BMI adjusting for the
covariates age, alcohol consumption, regular physical
activity and chronic diseases is presented in Table 3.
Adjustment for levels of physical activity, socio-
economic status, chronic diseases or alcohol intake did
not alter the level of significance.

Regarding the intensity of smoking and BMI, light
smokers were leaner than ex/non smokers (21.13 £ 0.13,

22.19 £ 0.208). However the number of heavy smokers

in our sample is too small to arrive at a conclusion on its
effect on BMI.

Table 4 illustrates marginal mean values of age adjusted
(age and physical activities adjusted) BMI among
current smokers compared with ex/non-smokers
according to duration of smoking in years. Regarding
the duration of smoking and BMI, a linear diminution in
BMI is observed with increasing duration of cigarettes
smoking compared to ex/non smokers.

We further evaluated the relationship between BMI and
smoking status according to below average (20-40 years
old) and above average age group (above 40 years old)
of the study population. Cigarette smokers were leaner

Table 2: Estimated mean values of age adjusted Body Mass Index (BMI) & standard error (S.E.) by smoking category

Anthropometric Current Smoker Ex/Non- Smokers p-value
measurements

Mean S.E. Mean S.E.
Height (cm) 166.36 0.28 165.81 0.44 0.307
Weight (kg) 58.64 0.44 61.11 0.695 <0.01
Body Mass Index (kg/m?) 21.13 0.13 22.19 0.20 <0.001

Table 3: Effect of smoking on BMI with adjusted covariates

Adjusted covariates Regression Coefficient | p-value
(95%CI)

Adjusted for age -1.067 <0.001
(-1.602, -0.624)

Adjusted for age and alcohol consumption -0.966 <0.001
(-1.502,-0.525)

Adjusted for age, alcohol consumption and regular physical activity - 0.983 <0.001
(-1.529. -0.536)

Adjusted for age, alcohol consumption, regular physical activity and chronic -0.978 <0.001

diseases (-1.526,-0.530)
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Table 4: Effect of duration of smoking on BMI [age adjusted (age and physical activity adjusted)]

Duration Number BMI p-value
Mean S.E.

Ex/ Non- Smokers 136 22.29 (22.30) 0.208 (0.210) Reference

Current Smokers

(1 to 10 years) 143 21.56 (21.55) 0.221 (0.222) <0.05 (< 0.05)

Current Smokers

(11 to 20 years) 88 21.23 (21.23) 0.256 (0.256) <0.01 (<0.01)

Current Smokers

(21 to 30 years) 61 20.30 (20.28) 0.333 (0.335) <0.001 (<0.001)

Current Smokers

(30+ years) 31 20.07 (20.07) 0.501 (0.501) <0.001(< 0.001)

(mean BMI + SE) than ex/non-smokers in both below
average and above average age groups (21.42+0.18,
21.76+0.24; 20.81+0.18, 23.37+0.37). However, the
association between smoking and BMI is significant
(»<0.001) only after the age of 40 years.

Discussion

The high prevalence of tobacco use in the study
population and its association with low BMI raises
important questions about the potential public health
impact of tobacco use. The findings that cigarette
smokers weighed less and are leaner than persons who
never smoked or ex-smoked confirms finding of
previous investigations.'®*® In this population former
smokers were very few in number. These findings are
complemented by the observation that compared to non-
smokers, smokers gained less weight.

The association between smoking and BMI were not
explained by the differences in physical activities, SES,
chronic diseases or alcohol intake. Many previous
investigations on the relation between smoking intensity
and body weight reported an increased average weight

and obesity levels among the most intense smokers.'"
11,16,19

In our study, light smokers were found to have
significantly lower BMI than ex-smokers and
non-smokers and supports earlier findings.”” However,
the number of heavy smokers in our area was too small
to compare BMI with ex/non-smokers. It is possible that
heavy smoking forms part of a cluster of substance
abuse behaviors (including over-eating and alcohol
consumption), where-as in light smokers the association
with a smaller BMI could be related to the known
metabolic effects of nicotine. A nearly linear diminution
in BMI associated with increasing duration of cigarette
smoking was demonstrated in this study population,
having taken independently age as well as age and
physical activity into consideration. Although these
findings are based upon cross-sectional data, they are
suggestive of a cumulative effect, and offer a coherent
and biologically plausible representation of the effect of
smoking on BMI. It is also interesting to note that the
association between smoking and BMI is significant
after the age of 40 years which explains that the older
age groups would include substantial number of
long-term smokers.
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Several mechanisms might account for these findings
with respect to smoking and BMI. Increased gastro
intestinal motility in smokers due to effects of nicotine,
which could result in appetite suppression and less
absorption of food calories, has been observed by some
investigators.”> Smoking is also related to decreased
meal size’’ and some smokers may use smoking as a
marker for meal termination or simply substitute
cigarettes for meals together.”® In addition, tobacco use
among the economically disadvantaged is known to
reduce the resources available to purchase food,
clothing, health care and education, all factors that
contribute to poor nutritional status besides its direct
physiologic effect, which will lead to lower the BMI.
An increased number of illness and hospitalizations
among current smokers could, on theory, account for
some increase in caloric expenditure or leanness among
smokers. However, in our study, even though we
adjusted the presence of these diseases, there was a
strong association between smoking and lower BMI.

Awareness of the interrelation between smoking and
BMI is necessary to both clinical and public health
practitioners attempting to modify either of the two
characteristics in individuals. This is especially true for
smoking cessation efforts. In many epidemiological
studies, tobacco use strongly confounds the relation
between absolute or relative body weight and cancer as
well as other diseases or causes of death. Evidence for
such confounding is available from studies which
assessed smoker’s status and demonstrated that leanness
was a risk factor among cigarette smokers only.'? Our
findings suggest that increased mortality observed
among lean individuals reported in previous studies may
have been due to smoking rather than leanness.”

Limitations

Our study has several limitations; First, this is a cross
sectional study. Thus the causal relation cannot be
determined between smoking and BMI. Second, the
present study does not allow adequate evaluation of the
hypothesis that individuals who become smokers are
leaner to begin with. However, among the current
smokers, 252 (77.81%) felt that they had weight loss
after starting smoking. Third, we have not evaluated the
effect of smoking on BMI adjusting the effect of stress
as well as caloric intake which may confound the
results. Fourth, the questions to smoker’s data and
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physical activity have not been formally validated in the
study population.

Conclusion

In conclusion, we found significant results confirming
an association between cigarette smoking and lower
BMI in men. This association was not diminished by
adjustment of physical activity, alcohol intake and
presence of chronic diseases. It is worthwhile to
prospectively investigate this phenomenon in other parts
of the population and hence need more such studies.
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