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Abstract

Introduction: 67.6% of all Non-Communicable Disease (NCD) deattes attributable to Cardiovascular Diseases
(CVDs) and Cancers. Of the 14.2 million annual Headttributable to modifiable behavioural factahacco use
accounts for 6 million (42.2%). This study aimsdietermine the relationship between tobacco usearanthlity due to
cardiovascular diseases (CVDs), malignancy, andaalses among adults (>18 years) in the WSterials and
M ethods: A cohort of 96164 adults with data on tobaccowas selected from the public-use dataset of thé&lbt®nal
Longitudinal Mortality Study (NLMS). The various fos of tobacco use- smoking, smokeless, both srgo&imd
smokeless- were examined in relationship to specéduse and all-cause mortaliesults: In bivariate analyses age
category and sex were identified as possible coifers. Separate analyses were performed for CVDRafitgr cancer
mortality and all-cause mortality. Factors thatctesd statistical significance were subjected totivaiiate analyses.
Apart from age category, daily cigarette smoking wagnificantly associated with both cancer and Ovbrtality (p:
<0.0001). There was a statistically significantatieinship between age category, sex, any tobacecand all-cause
mortality (p: <0.0001).Conclusions. CVD and cancer mortality in the US are signifitgrdssociated with daily
cigarette smoking. All-cause mortality in the USssociated with any tobacco use.
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Introduction

Globally, Non-communicable diseases (NCDs) Kkill
more people than any other cause, accounting for 38
million deaths annually [1,2]. 67.6% of all Non-
Communicable Disease (NCD) deaths are attributable
to Cardiovascular Diseases (CVDs) and Cancersh®©f t
14.2 million annual deaths attributable to modifab
behavioural factors, tobacco use accounts for Gomil
(42.2%)[1,2].

Globally, tobacco use is responsible for 22% of all
cancer deaths and 10% of all deaths from
cardiovascular diseases (CVDs) [3]. Among the six
WHO Regions, the Americas and European regions
have the highest proportion of deaths attributatble

tobacco [3].Smoking accounts for about 85% of all

tobacco produced globally, and is considerably more
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hazardous than exposure to second-hand smoke [4].
There is no safe level of exposure to second-hand
tobacco smoke [5]. Tobacco use has been described a
the leading preventable cause of death in the Wnite
States (US) [6]. Compared to people who have never
smoked, both male and female smokers in the US
experience approximately three times higher maytali

Cancer, respiratory and vascular diseases are dfjr m
causes of excess mortality among smokers in the US
[6]. Each year, about 20% of all deaths in the US a
attributable to cigarette smoking. This includesttie
from exposure to first-hand and second-hand smoke.
Smoking cessation before 40 years’ age reducessthe

of death due to a smoking related disease by around
90% [6,7].

Smoking is causally associated with several cancers
lung, bladder, oesophagus, mouth/pharynx, cervix,
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larynx, kidney, pancreas, liver and colorectal earic].
Not all cancers have similar survival rates, aretdtare
sex differences as well [7].

There is now sufficient evidence that even brief
exposure to tobacco smoke- either from smoking or
exposure to second-hand smoke- can cause the
progression of chronic vascular disease, and acute
cardiovascular events [7]. 28% of Coronary Heart
Disease (CHD) deaths in the US among men, and
nearly 20% among women are attributable to smoking

[71.

This study aims to examine the relationship between
tobacco use and death due to cardiovascular disease
malignancy, and all causes in the US.

Materials and M ethods

For this study, we used the public-use file idéstifas
File tu, of the National Longitudinal Mortality Sty
(NLMS). The NLMS is a longitudinal study that isaas

to assess socio-economic, demographic and
occupational factors’ association with cause-specif
and all-cause mortality in the United States of Aoz
[8]. The data in the public-use files are de-icheendi,
and are representative of the civilian, non-
institutionalized population of the USA. The publise
NLMS (version 5) file consisted of five separatiedi
each having individual-level data that represented
specified duration of follow-up and decade of study
The File tu consists of 493,282 individual levetras
with data on tobacco use, of which we selected all

Results
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96,164 entries of persons above 18 years’ agecdthi
Committee approval was not required since all data
were publicly available, data are de-identifiedd ahe
study did not require human participant interaction

We restricted our analyses to an examination of the
variables associated with tobacco use, and the
occurrence of death due to CVDs, malignancy, or all
causes. These included current cigarette smokaigsst
age at which the respondent started smoking, uaeyf
other tobacco product for smoking, ever use of
smokeless tobacco, consumed at least 100 cigarettes
during one’s lifetime, etc. Data were recoded teate
variables that were binary. In addition, detailsnfr
several variables were combined to create a new
variable that documented of the person had evat ase
tobacco product, regardless of type.

Data analyses were performed separately for treethr
dependent variables in question- death due to CVD;
death due to cancer; and death due to any cause. Th
grouping of cause of death was performed on thes bas
of available cause of death codes and current
knowledge [7].

Data were analysed using R version 3.2.4 Revised an
the package Rcmdr Plugin EZR[9,10]. Bivariate
analyses were performed using tffeTest. Statistical
significance was fixed at the 5% level. Categorical
variables that reached statistical significance on
bivariate analyses were included in logistic regji@s
models for multivariate analyses.

There were 44971 males, and 51193 females in thly stata set.92,304 (95.99%) of the 96164 subjeets alive. Of
the 3858 who had died, the leading causes of deatlh Acute Myocardial Infarction (530[0.55%]), othflerms of
chronic ischaemic heart disease (423[0.44%]), maligies of the Trachea, bronchus and lung (292J6]80and
cerebrovascular diseases (250[0.26%]).987 persaus died due to a malignancy, while 1783 had died t

cardiovascular diseases.

While 48,078 had never smoked cigarettes, an almgsal number, 48086, smoked cigarettes daily.ti#dse who
smoked daily had smoked at least 100 cigarettd®ein lifetime.

As quitting smoking before age 40 years lowersrile of smoking related death by around 90%, 40s/@as taken as

the threshold to create the variable age cate@oiy.|

The results of bivariate analyses for selectecbfacare presented in Table 1.From the table,seén that age category
and sex were significantly associated with CVD mlitst and all-cause mortality. While age categomsvsignificantly
associated with cancer mortality, sex failed tahestatistical significance.
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Table 1: Results of bivariate analyses of selected variables.
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Variable Level Status value Death due to value Death due to value
Dead | Alive P CVD | Other P Cancer | Other P
Smokeless Ever used| 154 2714 79 75 31 123
0.0002 0.22 0.13
tobacco l’:'see";r 3686 | 89119 1695 1991 951 2735
Any Everused| 2394| 47748 1039 | 1355 662 1732
Tob . . .
obacco Never 1464 | 44556 <0.0001 244 790 <0.0001 325 1139 0.0001
product used
. Daily
Cigarette smoker 2290 | 45796 984 1306 640 1650
smoking Never <0.0001 <0.0001 <0.0001
status 1568 | 46508 799 769 347 1221
smoked
Age >40 years| 3661| 43222 <0.0001 1751 | 1910 <0.0001 952 2709 0.01
category | <40vyears| 197 49082 32 165 ' 35 162
Eoérettesf Zilgfettes 1568 | 46508 799 | 769 347 1221
9 19 <0.0001 <0.0001 <0.0001
smoked in| >100
. . 2290 | 45796 984 1306 640 165(
life cigarettes
Female 1714 49478 836 878 433 1281
Sex Male 2144 | 42826 000 547 1197] 00 554 150p "t

Table 2: Results of Logistic Regression Analyses.

Dependent variable: Death dueto any cause (1. Dead)
0 .

Variable Odds Ratio 95/_0 C_:onﬁdence ! ”t?”fa' p value

L ower limit Upper limit
Age Category (>40 years) 21.10 18.20 24.40 <0.0001
Sex (Female) 0.67 0.63 0.72 <0.0001
Any Tobacco use
(Ever used tobacco) 1.15 1.07 1.24 <0.0001
Smokeless tobacco use 114 0.96 136 012
(Ever used smokeless)
Dependent variable: Death dueto CVD (1. CVD death)
Age category (>40 years) 4.71 3.21 6.93 <0.0001
Cigarette smoking status 0.72 0.63 0.82 <0.0001
(Daily smoker of cigarettes)
Dependent variable: Death dueto Malignancy (1. Cancer death)
Cigarette smoking status 1.37 1.18 1.59 <0.0001
(Daily smoker of cigarettes)
Age category (>40 years) 1.65 1.13 2.39 0.008

The use of any tobacco product, smoking at leaBtcl@arettes during one’s lifetime, and daily c&se smoking were
significantly associated with all-cause mortalit§y/D mortality, and cancer mortality. As advancingeaby itself

increases the risk of CVD and cancer; and sex lgaitins exist for both CVD and cancer, the posisitthat these two
factors are confounders was considered. Multiplgistec regression analyses were performed sepwrdioel the

following dependent variables: death due to CVathelue to cancer; and death due to any causee§hklts of logistic
regression analyses are presented in Table 2.Frate T2 it is seen that apart from the possible mamiers- age
category and sex, daily cigarette smoking is sigaiftly associated with both CVD and cancer mdstatiowever, any
tobacco use is significantly associated with allseamortality.
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Discussion

The results indicate that while daily cigarette kmg

is associated with higher odds (1.37) of death wue
malignancy (compared to those who have never smoked
cigarettes), it is associated with lower odds (D.@2
dying due to CVD. While this may appear to indicate
protective effect against CVD for those who smoke
cigarettes daily, careful examination of the result
indicate otherwise. Considering the odds of dyirayf

any cause, it is clear that those who use tobatemy
form have a higher risk of mortality (Odds Ratid 3).
compared to those who have never used tobacco (p:
<0.0001). Similarly, the odds of death due to
malignancy for tobacco users (specifically thoseowh
smoke cigarettes daily) is higher (Odds Ratio 1tB@h
those who never smoked cigarettes.

Against this background, the lower odds for deaib d
to CVDs are anomalous. We suggest that the relgtive
low risk of CVD mortality for daily cigarette smoise
masks the excess mortality due to other causeabiyot
malignancy. Thus, while daily cigarette smokersespp
to have a lower risk of dying from cardiovascular
diseases, actually their risk of dying of any caise
higher. The lower odds of dying from CVDs merely
indicate the higher odds of dying from other coiodis,
possibly before death due to CVDs. There are skvera
causes that are not currently established as attible

to smoking, and may account for as much as 17%eof t
excess mortality due to smoking [11].

As we did not have access to data on height anghtyei

it was not possible to determine if overweight/ sibe
was influencing the findings [12]. Other investigat
have reported that compared to individuals who neve
smoked, mortality among current smokers is betw&en
to 3 times higher [11]. Unfortunately, due to lagk
data pertaining to current smoking status, we were
unable to evaluate the same. However, the factthigat
use of any tobacco product is associated with highe
odds of death,should motivate the adoption of thbal
target to achieve a 30% relative reduction in airre
tobacco use by 2020 proposed by the World Health
Organization [13].

Although this study benefits from a large sampk b
representative of the civilian US population, there
several limitations. The biggest limitation is tlaek of
clarity regarding certain aspects of tobacco uséhén
data. This severely restricts analyses, and linit®
those variables that do not suffer from this proble
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Further, the data has limited external validity doi¢he

fact that the data pertains to the 1980s, and akver
interventions and programs in the US have addressed
the issue of tobacco use since then. Moreover, most
members of the study population were white [11]e Th
lack of data pertaining to key behaviour pattermast t
might have influenced mortality patterns between
smokers and non-smokers prevented the adjustment of
those factors as confounders. In addition, moytalit
patterns are not uniform through the various staifes
malignancies, or similar for different malignanci@s.

The consolidation of deaths due to malignancy would
therefore potentially underestimate the risk oftdehue

to tobacco use/ smoking for several cancers. The
greatest proportion of deaths due to CVDs were on
account of Acute Myocardial Infarction and chronic
heart disease. Pooling other cardiovascular caaes
death would similarly have reduced the overall odfis
death due to CVDs.

Conclusions

CVD and cancer mortality in the USA are signifidgnt
associated with daily cigarette smoking. All-cause
mortality in the USA is associated with the useany
tobacco product.
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